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Greetings from the Conference General Chair, Semih Sefa Koseoglu:

On behalf of the International Advisory Committee, I extend a warm welcome to all delegates 
attending both the Oils and Fats Market Update 2011 and the World Conference on Oilseed 
Processing, Fats & Oils Processing, Biofuels & Applications. We look forward to an exciting few 
days starting with the commercial World Market program followed by the fourth AOCS World 
Conference in Turkey.

We are delighted that these programs are taking place in the vibrant city of Izmir, Turkey. 
Please do take time to enjoy the history, culture, and hospitality that the Aegean region offers.

The World Market program will start on 20 June with senior executives of oils and fats traders, suppliers, producers, processors, and 
food and non-food companies around the world.  This event will showcase world-class speakers and promote a lively discussion with 
leading CEOs and decision-makers as they delve into the issues relevant to all aspects of oils and fats trade including production, 
trading, transportation, and regulations. On the second day, 21 June, World Conference delegates will join the discussion to review the 
drastic changes in oils and fats consumption, utilization, and price fl uctuation.

The World Conference program continues on Wednesday and Thursday with sessions discussing the critical and scientifi c issues and 
technologies affecting the industry. The conference also hosts an exhibition on Tuesday and Wednesday showcasing 20+ companies and 
the latest advances for the industry. And, over 50 poster presentations will be on display Tuesday-Thursday, providing delegates with 
even more access to the latest in scientifi c discoveries.

I’d like to sincerely thank the 2011 International Advisory Committee for their commitment to putting together an exciting and focused 
agenda bringing together experts, visionaries, and provocateurs from the world of the oils and fats industry. We have a tremendous line-
up of speakers with us this year! They will share trends, tales, and tools to help us to build stronger, more resilient businesses, as well as 
a good understanding of science and technology to develop bigger and better opportunities.

With my best regards,
Dr. S. Sefa Koseoglu

Thank You.
The International Advisory Committee and AOCS greatly appreciate the generous contributions from the 
following organizations. Without their assistance, the success of this conference would not be possible.

Gold Level Sponsors

Media Partners

AgriPro  Algae Technology Platform 2011

APK–Inform  Biofuels International

Ertüm Consulting  F+L Asia 2011

Smart Short Courses  Soy & Health 2011

Bronze Level Sponsors

Besler Gida Ve Kimya San. Ve Tic A.Ş .
BYSD—Vegetable Oils and Fats Industrialists Association

MUMSAD—Culinary Products and Margarine Industrialists 
Association of Turkey

Desmet Ballestra Turkey Ltd. Sti.
Orkide

Royal DSM N.V.
Yudum Gida

Pacifi c Inter-Link Sdn. Bhd. Vadeli Íş lem Ve Opsiyon Borsasi A.Ş .Inter Link Sd
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Organizing Committee 
General Chair 
Sefa Koseoglu, CEO, Bioactives World Forum, USA

Local Chairs
Metin Yurdagul, Chairman of the Board, Culinary Products 

and Margarine Industrialists Association, Turkey 
Umit Ersoy, Deputy Chairman of the Board, Vegetable Oils 

and Fats Industrialists Association, Turkey

International Advisory Committee 
Mark Andersen, Regional Area Director, EUWA, The 

Netherlands 
Lanfranco Conte, Chairman, Italian Society for Fat Research 

(SISSG); Professor, University of Udine, Italy
Ignace Debruyne, President, ID&A, Belgium
Sevim Erhan, World Conference Program Chair, Center 

Director, USDA, ARS, ERRC, USA 
Mercedes Fernández-Albadalejo, Head of the Olive Oil 

Chemistry and Standards Unit, International Olive 
Council, Spain

Michael Haas, Research Biochemist, USDA, ARS, EERC, 
USA 

Mark Matlock, Senior Vice President Research, J.R. Randall 
Research Center, Archer Daniels Midland Company, USA 

Hiroshi Nabetani, Head, Reaction and Separation Engineering 
Laboratory, National Food Research Institute, Japan 

Ian Purtle, Vice President and Director of Process Solutions 
Technology Development, Cargill, USA 

Mustafa Tan, Chairman of the Board, National Olive and 
Olive Oil Council, Turkey 

Mohd Basri Wahid, Former Director-General, Malaysian 
Palm Oil Board, Malaysia 

Scott White, Vice President and Commercial Manager, 
Bunge Oils, USA

Co-Sponsoring Organizations

AOCS 
www.aocs.org

AOCS is a global professional scientifi c society for all indi-
viduals and corporations with interest in the fats, oils, sur-
factants, detergents, and related materials fi elds. For the 
past 100 years, AOCS has promoted the science and tech-
nology of lipids in the fats and oil industry through analyti-
cal methods, profi ciency testing, peer-reviewed technical 
publishing, and providing venues for technical discussions 
and educational opportunities. Today, AOCS is a global 
partner in the science and technology industry with over 
4,500 members throughout 90 countries.

Culinary Products and Margarine 
Industrialists Association of Turkey 
www.mumsad.org.tr

MUMSAD (Association of Culinary Products and Margarine 
Industrialists) is a non-profi t organization, established in 
2004, representing 15 companies and 32 members at the 
national and international level who are actively involved in 
such sectors as culinary products, margarine, herbal tea, 
and frozen food industry in Turkey. MUMSAD, aiming to not 
only increase the awareness of industrialists and consum-
ers by sharing knowledge of best practices, but also to 
supply safe and healthy products in accordance with con-
sumers’ preferences, has an effective role in all matters 
concerning development, marketing, and legislation. One of 
the other essential roles that the association performs for 
its members is monitoring and shaping the standards. 

Vegetable Oils and Fats Industrialists 
Association 
http://bysd.org.tr

The Vegetable Oil Industrialists’ Association of Turkey 
(BYSD) was established in 1975, and has been serving the 
Turkish vegetable oil sector and oil manufacturers continu-
ously for 35 years. Almost the entire sector is represented 
by the association with 54 members, including 2 regional 
vegetable oil industrialists’ associations. BYSD aims to 
improve the sector’s technical knowledge in oil process-
ing and conducts a series of activities. Oil seeds and crude 
oils market analysis conferences are organized annually to 
broaden the sector’s horizon and increase awareness on 
global markets. BYSD also contributes to the development 
of related food legislation and shares information, know-
how, and support on the sector matters to the governmen-
tal establishments.
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Social Events
All events take place at the Hilton Izmir.

Networking Reception
Monday, 20 June 2011
18.00–20.00  Zirve Room

Join your colleagues from both the Oils and Fats World 
Market Update 2011 and the World Conference on Oilseed 
Processing, Fats & Oils Processing, Biofuels & Applications 
at this festive reception featuring regional culinary 
specialties and local beverages.

This event is included in the registration fee for full 
registration. Additional tickets may be purchased at the 
Registration Desk for €95.00.

Conference Luncheons
Tuesday, 21 June 2011
12.25–14.00  Zirve Room and Windows Restaurant

This combined luncheon with the World Conference 
delegates will provide you with an oportunity to visit with 
your colleagues from both conferences while enjoying a 
luncheon buffet of local specialties. 

Wednesday, 22 June 2011
12.05–14.00  Zirve Room 

Thursday, 23 June 2011
12.05–14.00  Zirve Room

These luncheons are the ideal opportunity to engage in lively 
discussion with your colleagues while enjoying the luncheon 
buffet featuring a variety of local culinary specialties.

These luncheons are included in the registration fee for full 
registration. Additional tickets may be purchased at the 
registration desk for €50.00 per luncheon.

General Information

Registration Hours
Monday 20 June 2011 15.00–20.00

Tuesday 21 June 2011 7.00–17.30

Wednesday 22 June 2011 7.00–17.30

Thursday 23 June 2011 7.00–16.00

Attire
Meetings:  Business Attire
Networking Reception: Business Attire

Program Index
AOCS Antitrust Policy . . . . . . . . . . . . . . . . . . . . . . . 52
Conference Presentations  . . . . Tuesday. . . . . . . . . . 5
. . . . . . . . . . . . . . . . . . . . . . . . Wednesday . . . . . . . 6
. . . . . . . . . . . . . . . . . . . . . . . . Thursday . . . . . . . . . 8
. . . . . . . . . . . . . . . . . . . . . . . . Posters  . . . . . . . . . 12
Presentation Abstracts . . . . . . . Tuesday. . . . . . . . . 16
. . . . . . . . . . . . . . . . . . . . . . . . Wednesday . . . . . . 19
. . . . . . . . . . . . . . . . . . . . . . . . Thursday . . . . . . . . 26
. . . . . . . . . . . . . . . . . . . . . . . . Posters  . . . . . . . . . 38
Schedule of Events  . . . . . . . . . . . . . . . . . . . . . . . . . 2
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Schedule of Events
All events take place at the Hilton Izmir

Monday, 20 June 2011
15.00–20.00 . . . . . . Conference Registration. . . . . .Barbaros Paşa Foyer
18.00–20.00  . . . . . . Networking Reception  . . . . . . .Zirve Room

Tuesday, 21 June 2011
7.00–17.30 . . . . . . . Conference Registration     . . . .Barbaros Paşa Foyer
8.00–17.30  . . . . . . . Poster Displays  . . . . . . . . . . . .Barbaros Paşa Foyer
8.00–12.25 . . . . . . . Plenary Session. . . . . . . . . . . .Barbaros Paşa AB
10.15–10.45  . . . . . . Break  . . . . . . . . . . . . . . . . . . .Barbaros Paşa Foyer
10.00–16.00  . . . . . . Exhibition . . . . . . . . . . . . . . . .Barbaros Paşa C
12.25–14.00  . . . . . . Luncheon. . . . . . . . . . . . . . . . .Zirve Room and 
  Windows Restaurant
14.00–18.00 . . . . . . Plenary Session. . . . . . . . . . . .Barbaros Paşa AB
15.30–16.00  . . . . . . Break  . . . . . . . . . . . . . . . . . . .Barbaros Paşa Foyer

Wednesday, 22 June 2011
7.00–17.30 . . . . . . . Conference Registration. . . . . .Barbaros Paşa Foyer
7.00–17.30  . . . . . . . Poster Displays  . . . . . . . . . . . .Barbaros Paşa Foyer
8.00–12.00 . . . . . . . Parallel Sessions . . . . . . . . . . .Barbaros Paşa A
  Barbaros Paşa B
  Turgut Reis 1
10.00–10.30  . . . . . . Break  . . . . . . . . . . . . . . . . . . .Barbaros Paşa Foyer
10.00–16.00  . . . . . . Exhibition . . . . . . . . . . . . . . . .Barbaros Paşa C
12.05–14.00  . . . . . . Luncheon. . . . . . . . . . . . . . . . .Zirve Room
14.00–17.35 . . . . . . Parallel Sessions . . . . . . . . . . .Barbaros Paşa A
  Barbaros Paşa B
  Turgut Reis 1
15.35–16.05  . . . . . . Break  . . . . . . . . . . . . . . . . . . .Barbaros Paşa Foyer

Thursday, 23 June 2011
7.00–16.00 . . . . . . . Conference Registration     . . . .Barbaros Paşa Foyer
7.00–16.00  . . . . . . . Poster Displays  . . . . . . . . . . . .Barbaros Paşa Foyer
8.00–12.00 . . . . . . . Parallel Sessions . . . . . . . . . . .Barbaros Paşa A
  Barbaros Paşa B
  Turgut Reis 1
10.00–10.30  . . . . . . Break  . . . . . . . . . . . . . . . . . . .Barbaros Paşa Foyer
12.00–13.30  . . . . . . Luncheon. . . . . . . . . . . . . . . . .Zirve Room
13.30–14.00  . . . . . . Dedicated Poster Viewing  . . . .Barbaros Paşa Foyer
14.00–16.00 . . . . . . Parallel Sessions . . . . . . . . . . .Barbaros Paşa A
  Barbaros Paşa B
  Turgut Reis 1
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Tuesday, 21 June 2011  Program 
Tuesday sessions will be held in Barbaros Paşa AB Ballrooms.

Morning Plenary Session
8.00 Opening Comments. Sefa Koseoglu, CEO, 

Bioactives World, LLC, USA; and Metin Yurdagul, 
Chairman of the Board, Culinary Products and 
Margarine Industrialists Association, Turkey.

Market Update and Critical Issues for 
Global Soybeans, Meal, and Oil
Moderator: Mark W. Andersen, Regional Area Director, 
EUWA, The Netherlands.
Room: Barbaros Paşa AB

8.10 Worldwide Vegetable Oil and Meal Supply and 
Demand, Pricing and Effect of DDGs on Soybean 
Meal. Thomas Mielke, Executive Director, Oil 
World, Germany.

8.35 Soybean: Biotechnology Issues, Biotech Pipelines, 
Global Supply GM and Non-GMO, Products. Mark 
Jackson, American Soybean Association, USA.

9.00 Implications of Soy Certifi cation in the Future—
Biodiesel, RTRS. Clara Moreno, AFOEX Spanish 
Oilseed Crushers Association, Spain.

Global Issues for Canola Products
Moderator: JoAnne Buth, President, Canola Council of 
Canada, Canada.

9.25 Canola Worldwide and in Canada: Research, 
Demand and Investment. JoAnne Buth, President, 
Canola Council of Canada, Canada.

9.50 Canola Council of Canada Puts Global Health on the 
Menu. Angela Dansby, Communications Manager, 
CanolaInfo, Canada.

10.15 Break
10.45 Functional Innovations in Canola Oil Ideal for Food 

Industry. David Dzisiak, Commercial Leader Grains & 
Oilseeds, Dow AgroSciences, USA.

Global Issues for Olive Oil
Moderator: Aytaç Saygin Gümüşkesen, Professor, Ege 
University, Turkey.

11.10 Critical Issues in Turkish Olive Oil Market: 
Production, Export, and Quality. Umit Ersoy, Deputy 
Chairman of the Board, Vegetable Oils and Fats 
Industrialists Association, Turkey.  

11.35 Quality Control and Detection of Frauds, State of 
the Art and Improving Possibilities.  Lanfranco 
Conte, Professor, University of Udine, Italy. 

12.00 Factors Affecting Olive Oil Quality during Olive Oil 
Production. Apostolos (Paul) Kiristakis, Professor, 
School of Food Technology and Nutrition, Alexander 
Technological Education Institute (TEI), Greece.

12.25 Luncheon

Afternoon Plenary Session

Critical Issues in Palm and Palm Kernel Oil 
and Its By-Products
Moderator: Choo Yuen May, Director General, Malaysian 
Palm Oil Board, Malaysia.

14.00 Keynote Address. Choo Yuen May, Director General, 
Malaysian Palm Oil Board, Malaysia.

14.10 Nutritional Benefi ts of Palm Oil. Kalanithi 
Nesaretnam, Director, Product Development and 
Advisory Services Division, Malaysian Palm Oil 
Board, Malaysia. 

14.35 Palm Oil for Food Applications. Miskandar Mat 
Sahri, Head, Food Technology and Nutrition, 
Product Development Research & Advisory 
Services, Malaysian Palm Oil Board, Malaysia. 

15.00 Palm Oil Trade in Turkey and Middle East: 
Challenges and Opportunities. Isinsu Kestelli, 
Chairperson, Agrilink Tarim Urunleri San. ve Tic. 
Ltd., Turkey.

15.25 Break
15.55 Properties of Palm-Cottonseed Blend Oil as a Frying 

Oil. Hüseyin Kara, Selcuk University, Turkey.

Global Issues for Sunfl ower Seed, 
Rapeseed, and Other Oilseeds
Moderator: Ignace Debruyne, President, ID&A, Belgium.

16.20 Sunfl ower Sustainable Production: Genetic and 
Agronomic Innovations to Meet with Economic, 
Environmental and Consumer Demands. Pierre 
Jouffret and Andre Pouzet, CETIOM, France.

16.45 New Product Launch and Brand Range 
Rejuvenation. Marcin Urbanek, New Product 
Development and Packaging Innovation Leader, 
Bunge Europe, Hungary.

17.10 Ukraine: Sunfl ower and Sunfl ower Oil Market and 
Development Trends. Import and Export. Sergey 
Feofi lov, General Director, UkrAgroConsult, Ukraine.

17.35 European Rapeseed Critical Issues. Frank Pudel, Pfi lot 
Pfl anzenöltechnologie Magdeburg e.V., Germany.

Complimentary simultaneous interpretation 
services from English to Turkish are available.

Please see the Registration Desk.
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Wednesday, 22 June 2011 Program

Morning Sessions

Advancements in Oil and Oilseed Processing
Chairs: Nurhan T. Dunford, Associate Professor, Department 
of Biosystems and Agricultural Engineering, Oklahoma State 
University, USA; and Taşkın Tuğlular, Consultant, Turkey.
Room: Barbaros Paşa A

8.00 Opening Re marks.
8.05 Sustainable Approaches to Specialty Oil Processing. 

Nurhan T. Dunford, Associate Professor, Department 
of Biosystems and Agricultural Engineering, 
Oklahoma State University, USA.

8.35 Supercritical Fluid Processing of Oils as Part of 
a Biorefi nery. Feral Temelli, Professor/Division 
Director, Food Science & Bioresource Technology, 
University of Alberta, Canada.

9.05 GumZyme™—The New Kid on the Block in Oil 
Degumming. B. Schulze1, A. Sein1, Th. Verleun1, 
and C. Dayton2, 1DSM Food Specialties, The 
Netherlands, 2Bunge Global Innovation, USA.

9.35 Fractionation Technology: Industrial Applications 
and the Usage of Speciality Fats in Turkey. Mujde 
Saracoglu, Besler Gida ve Kimya San. Tic. A.S., 
Turkey.

10.05 Break
10.35 Latest Developments in Membrane Processing of 

Vegetable Oils. Daniel Pioch1, Abdellatif Haffi di², and 
Hamid Ajana², 1Process Engineering and Bioproducts, 
CIRAD, France; 2Food Science Laboratory, Cadi Ayyad 
University-Semlalia, Morocco

11.05 State-of the-Art in Enzyme-assisted Aqueous 
Extraction of Soybeans. Juliana Maria Leite 
Nobrega de Moura, Devin Maurer, Stephanie Jung, 
and Lawrence Johnson, Food Science Department, 
Iowa State University, USA.

11.35 Saving on Steam and Energy Costs in Oilseed 
Crushing – Effi cient Heat Utilisation. Farah Salaria; 
Solex Thermal Science, Canada.

Industrial Applications and Utilization: 
Lipid-Based Liquid Fuels
Session Chairs: Michael J. Haas, Research Biochemist, 
Eastern Regional Research Center, Agricultural Research 
Service, United States Department of Agriculture, USA; 
Jürgen Fischer, ADM Research GmbH, Germany; and Filiz 
Karaosmanoğlu, Professor, Istanbul Technical University and 
Yalova University Turkey.
Room: Turgut Reis 1

8.00 Opening Remarks.
8.05 Biodiesel Standards: Important Parameters and 

Their Meaning for Fuel Quality. Jürgen Fischer, ADM 
Research GmbH, Germany.

8.35 Alternative Lipid Resources for Biodiesel and 
Biofuel. Roland Verhé1, Camelia Echim1,2, Vera 
Van Hoed1, and Wim De Greyt2, 1Ghent University, 
Faculty of Bioscience Engineering, Department of 

Sustainable Organic Chemistry and Technology, 
Belgium; and 2De Smet Ballestra, Belgium.

9.05 Recent Developments Enable Cost Effi cient 
Enzymatic Production of Biodiesel—Special Focus 
on Fatty Acid Ethanol Esters for an All-Renewable 
Biodiesel. Hans Christian Holm, Global Marketing 
Manager–Oils, and Per Munk Nielsen, Novozymes, 
A.S., Denmark.

9:35 Industrial Production of Biodiesel with Immobilized 
Lipases. S. Basheer, TransBiodiesel Ltd., Israel.

10.05 Break
10.35 Biofuels from Low-Grade Fatty Materials. Paulo 

A.Z. Suarez, Professor, Laboratório de Materiais 
e Combustíveis (LMC), Instituto de Química 
Universidade de Brasilia, Brazil.

11.05 Drop in Fuels and Solvents from Lipid Resources. 
David C. Bressler, P. Mussone, J. Asomaning, and 
K.D. Maher, University of Alberta, Canada.

Omega-3 Oils: Applications and Processing 
Technologies
Session Chairs: Ernesto Hernandez, Director of Process 
Development, Omega Protein, USA; and Beraat Özçelik, 
Istanbul Technical University, Turkey.
Room: Barbaros Paşa B

8.00 Opening Remarks.
8.05 Omega-3 Oils. Role in Disease Prevention and 

Promotion of Health. Clemens von Schacky, 
Managing Director, Omegametrix GmbH/Medical 
University of Munich, Germany.

8.35 Review of Antioxidants for Edible Oils. Dushka 
Dimitrijevic, Vice President, Food Protection 
Systems, Vitiva, Slovenia.

9.05 Omega-3 Oil Enrichment Technologies. Peter 
Lembke, Bioseutica USA, USA.

9.35 Review of Applications of Omega 3 in Foods and 
Supplements. Ernesto Hernandez, Director of 
Process Development, Omega Protein, USA.

10.05 Break

Specialty Oils and Their Applications.
Session Chairs: Frank Orthoefer, Lipid Specialist, FTO Food 
Research, USA; and Aziz Tekin, Professor, Ankara University, 
Turkey.
Room: Barbaros Paşa B

10.35 Use of Lipases for the Production of Value-Added 
and Healthful Lipids. Casimir C. Akoh, Distinguished 
Research Professor, University of Georgia, USA.

11.05 High-Stearic High-Oleic Sunfl ower Oil as Alternative 
to trans Fats. Eduardo Dubinsky, Technical 
Consultant, Eduardo Dubinsky & Associates, 
Argentina.

11.35 From Commodity to High Value, Disease Specifi c 
Products—A Case Study: The Role of Tocopherols 
in Cystic Fibrosis. Andreas M. Papas, Adjunct 
Professor, Health Sciences, East Tennessee State 
University, USA.

12.05 Luncheon
13.30 Dedicated Poster Viewing with Authors Present
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Bookstore
Browse through AOCS Press books and get great discounts!

Monday. . . . . . . . .07.00–18.00

Tuesday. . . . . . . . .07.00–17.30

Wednesday  . . . . . .07.00–17.30

Thursday . . . . . . . .07.00–16.00

Bookstore Hours
AOCS MONOGRAPH SERIES ON OILSEEDS

And more!
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Afternoon Sessions

Specialty Oils and Their Applications 
(continued)
14.00 Health Benefi ts and Applications of Flaxseed. 

Kelley Fitzpatrick, Director of Health and Nutrition, 
Flax Council of Canada, Canada.

14.30 Biotechnology and Plant Breeding Innovation for 
Consumer Markets. Ibrahim Hamit Esin, Monsanto, 
Turkey. 

Hot Topics in Processing
Session Chairs: Nurhan T. Dunford, Associate Professor, 
Department of Biosystems and Agricultural Engineering, 
Oklahoma State University, USA; and Okyar Yaylar, Yonetim 
Kulu Baskani, Edirne Yag Sanayi A. S., Turkey.
Room: Barbaros Paşa B

15.00 Opening Remarks.
15.05 Introduction to the EHEDG Guidelines for Hygienic 

Design of Separators. Reinhard Moss, Head of 
Research & Development, Head of the EHEDG 
Subgroup Separators, GEA Westfalia Separator 
Group GmbH, Germany.

15.35 Break
16.05 The Obligations of Manufacturers and Processors 

Related to the Atex Directives. Tony Verbeeck, 
Conformity Compliance Engineer for Desmet 
Ballestra Group s.a., Belgium.

16.35 Measures for Prevention of Salmonella in 
Oilseed Meals. F. Yesim Ekinci, S. Genc, and O. 
Guclu-Ustundag, Yeditepe University, Faculty of 
Engineering and Architecture, Food Engineering 
Department Turkey.

17.05 New Trends in Deodorizing and Vacuum Production. 
Jan De Kock and Wim De Greyt, Desmet Ballestra 
Group, Belgium.

Lipids as Feedstocks for Polymers, 
Lubricants, and Other Industrial Materials
Session Chairs: Helen Ngo, Research Chemist, Eastern 
Regional Research Center, Agricultural Research Service, 
United States Department of Agriculture, USA; and Selim 
Kusefoglu, Professor, Bosphorus University, Turkey.
Room: Turgut Reis 1

14.00 Opening Remarks.
14.05 Thermoplastic Elastomers from Modifi ed Oleic Acid. 

Zoran S. Petrovic and Omprakash Yemul, Pittsburg 
State University, Kansas Polymer Research Center, 
USA.

14.35 Epoxidation of Methyl Fatty Acid Esters Using 
Alumina and Dopped Alumina as Catalyst. Paulo 
A.Z. Suarez1, Mírian S.C. Pereira1, Kenneth M. 
Doll2, Brajendra K. Sharma2, and Sevim Z. Erhan3, 
1University of Brasilia, Institute of Chemistry, Brazil, 
2USDA, ARS, NCAUR, USA; 3USDA, ARS, ERRC, 
USA.

15.05 A Proposed Reaction Mechanism and Chemical 
Structure of a Thermal Polymerized Soybean Base 

Oil. Mert Arca and Joseph M. Perez, Pennsylvania 
State University, USA.

15.35 Break
16.05 Catalytic Modifi cation of Fats and Oils to Value-

Added Biobased Products. Helen L. Ngo, Research 
Chemist, Eastern Regional Research Center, 
Agricultural Research Service, United States 
Department of Agriculture, USA. 

3-MCPD and Glycidyl Esters Analytics and 
Mitigation
Session Chairs: Phil Hogan, Director, Global Oils & Fats 
Research, Archer Daniels Midland Company, Germany; and 
Selma Türkay, Professor, Istanbul Technical University, 
Turkey.
Room: Barbaros Paşa A

14.00 Opening Remarks.
14.05 3-MCPD and Glycidyl Esters: A Perspective. Nils 

Hinrichsen, Research Manager, ADM Noblee, 
Germany.

14.35 Analysis and Occurrence of Bound Glycidol and 
2- and 3-MCPD in Edible Oils. Jan Kuhlman, Dipl. 
Chemiker/Teamleiter Chromatographie, SGS 
Germany GmbH, Germany.

15.05 An Overview of Analytical Methodology for 3-MCPD 
Esters and Glycidyl Esters in Oils and Fats. Karel 
Hrncirik, Senior Scientist Fat Technology, Unilever 
R&D Vlaardingen, The Netherlands.

15.35 Break
16.05 Direct Analysis of MCPD Esters and Glycidyl Esters 

in Various Edible Oils. Mathieu Dubois, Nestle 
Research Centre, Switzerland.

16.35 An Update: Risk Assessment of 3-MCPD and 
Glycidol Fatty Acid Esters in Food. Alfonso Lampen, 
Head of Department of Food Safety, German Federal 
Institute for Risk Assessment, Germany.

17.05 Update on the Development of a Sensitive, 
Accurate, and User-Friendly Method for the Direct 
Determination of 3-MCPD Esters. Katrin Schutte, 
Product Safety & Regulatory Affairs Pet Care & 
Snacks EMEA, Procter & Gamble Eurocor, Belgium; 
on behalf of: J.D. Pinkston and P.J. Stoffolano, The 
Procter & Gamble Company, USA.

Thursday, 23 June 2011 Program
Volunteer Paper Session Coordinator: Richard F. Wilson, 
Consultant, Oilseeds and Bioscience Consulting, USA.

Morning Parallel Sessions

Advances in By-Product Utilization
Session Chairs: Keshun Liu, USDA, ARS, West Pacifi c 
Region, USA; and Melek Tuter, Istanbul Technical University, 
Turkey.
Room: Barbaros Paşa A

8.00 Antioxidative Activities of the Extracts from Thailand 
Indigenous Rice By-Products. V. Klompong1 and S. 
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Benjakul2, 1Dept. of Food Science and Technology, 
Thaksin University, Thailand, 2Dept. of Food 
Technology, Faculty of Agro-Industry, Prince of 
Songkla University, Thailand.

8.15 Purifi cation and Utilization of Glycerol from Karanja 
Biodiesel Waste. C.S. Madankar and S.N. Naik, 
Indian Institute of Technology, India.

8.30 Antinutritional and Amino Acid of Protein Extract 
from Defatted Roselle Seed. N.Y. Tran-Thi and 
Y.-H. Ju, National Taiwan University of Science and 
Technology, Taiwan.

8.45 Wax Esters from Activated Sludge. L.-H. Huynh and 
Y.-H. Ju, National Taiwan University of Science and 
Technology, Taiwan.

9.00 Preparation of Some Anionic Surface Active Agents 
from Local Raw Materials. T. Kassem, F. Eldib, and 
A. Salem, Egyptian Petroleum Research Institute, 
Egypt.

9.15 Composition and Functional Lipid Profi les of Low 
Phytate Barleys and Related Cultivars. R. A. 
Moreau1, K. Liu2, P. Bregitzer2, and K.B. Hicks1, 
1USDA, ARS, Eastern Regional Research Center, 
USA, 2USDA, ARS, West Pacifi c Region, USA.

9.30 Phenolic Acid Composition of Distillers Dried Grains 
with Solubles (DDGS) as Compared with Corn. D. 
Luthria1, A.A. Memon1, and K. Liu2, 1USDA, ARS, 
Food Composition and Method Development Lab, 
USA, 2USDA, ARS, West Pacifi c Region, USA.

9.45 Rapid Microwave-assisted Transesterifi cation 
of Waste Frying Oil for Biodiesel. S. Yucel, I. 
Rahmanlar, and D. Ozcimen, Yildiz Technical 
University, Bioengineering Department, Turkey.

10:00 Break
10.30 Accelerated Solvent Extraction as a Technology 

for Utilization of Canola By-products and Deriving 
Novel Antioxidants. U. Thiyam-Hollaender, Human 
Nutritional Sciences/RCFFN, University of 
Manitoba, Canada.

10.45 Enhanced Yield of Phenols from Cashew Nut-Shell 
via a Two-Step Extraction Method. M. Yuliana and 
Y.-H. Ju, National Taiwan University of Science and 
Technology, Taiwan.

11.00 Application of GLC and UV absorption in the 
Adulteration Assessment of Canola-Virgin Olive Oil 
Admixture with Olive Pomace Oil. M. Bahmaei1,2, 
F. Kalantari1, and R. Nazeri1, 1Savola Behshahr 
Co., Tehran, Iran, 2Islamic Azad University, North 
Branch, Iran.

Emerging Technologies in Edible Applications
Session Chairs: Richard F. Wilson, Consultant, Oilseeds and 
Bioscience Consulting, USA; and Guldem Ustun, Istanbul 
Technical University, Turkey.
Room: Barbaros Paşa B

8.00 Characterization of Aegean Olive Oils According to 
Their Thermal Properties By Differential Scanning 
Calorimetry. H. Ilyasoglu2 and B. Ozcelik1, 1Istanbul 
Technical University, Food Engineering Department, 
Turkey, 2Gumushane University, Department of 
Nutrition and Dietetics, Turkey.

8.15 Stewardship Practices Required in the Production 
of the Coming New Value-added Soybeans. K. 
Nill, American Soybean Association, International 
Marketing, USA.

8.30 Effects of Nigella sativa L. Fixed Oil 
Supplementation on Nutritive Quality of Cookies 
and Infl uence on Lipid Blood Profi le Management. 
M.-T. Sultan1, M. Butt2, F. Anjum2, S. Akhtar1, and 
N. Ahmad1, 1B.Z. University, Pakistan, 2NIFSAT, 
UAF, Pakistan.

8.45 Proximate Analysis and Oil Compositions of Several 
Wild Almond Species Growing in Iran. A. Moayedi, 
K. Rezaei, and S. Moini, University of Tehran, Iran.

9.00 Effect of Different Nutritional Components and 
Medium Conditions on the Optimization of Gamma-
linolenic Acid Production by Arthrospira platensis 
(Spirulina). M. Golmakani, K. Rezaei, S. Mazidi, and 
S.H. Razavi, University of Tehran, Iran.

9.15 BIPEA - Organiser of Profi ciency Testing Schemes 
on Organoleptic Characteristics of Olive Oils. J. 
Nassibou and G. Mathiaud, Bipea, France.

9.30 The Shape-selective Hydrogenation of FAMEs and 
Vegetable Oils. A. Philippaerts1, S. Paulussen1, S. 
Turner2, O.I. Lebedev2, G. Vantendeloo2, P. Jacobs1, 
and B. Sels1, 1KU Leuven, Belgium, 2University of 
Antwerp, Belgium.

9.45 Studying the Thermal Oxidation of Canola using 
DSC. M. Ameri1, M. Bahmaei2, and E. Shoaei1, 
1Savola Behshahr Company, Iran, 2Azad University, 
Iran.

10:00 Break
10.30 Soap Phases: Effect on Product Formulation 

and Process. S. Abbas1 and Z. Abbas2, 1Bahtera 
Etnik Sdn. Bhd., Malaysia, 2Universal Soap and 
Cosmetics (M) Sdn. Bhd., Malaysia.

10.45 Formulation and Photo-oxidative Stability of Water-
in-Virgin Coconut Oil Microemulsion using Ternary 
Nonionic Surfactants. A. Rukmini1, P. Hastuti2, 
S. Supriyadi2, and S. Raharjo2; 1Dept. of Food 
Technology and Nutrition, Faculty of Agricultural 
Technology, Widya Mataram University, Indonesia, 
2Dept. of Food and Agricultural Product Technology, 
Faculty of Agricultural Technology, Gadjah Mada 
University, Indonesia.

Biotechnology and Other Technologies
Session Chairs: Casimir Akoh, University of Georgia, USA; 
and Nese Sahin, Istanbul Technical University, Turkey.
Room: Turgut Reis 1

8.00 Design of Ru-Zeolites for Hydrogen-free Production 
of Conjugate Linoleic Acids and Conjugated Oils. A. 
Philippaerts1, S. Goossens1, J. Geboers1, M. Tromp2, 
S. Turner3, G. Van Tendeloo3, P. Jacobs1, and B. 
Sels1, 1K.U. Leuven, Heverlee, Belgium, 2Technische 
Universitat Munchen, Garching, Germany, 3University 
of Antwerp, Antwerp, Belgium.

8.15 Viscosity of Canola Oil and its Blend with 
Canola Stearin in Equilibrium with High Pressure 
Carbon Dioxide. E. Jenab and F. Temelli, Dept. 
of Agricultural, Food, and Nutritional Science, 
University of Alberta, Canada.
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8.30 Enzymatic Production of Low-Calorie Structured 

Lipids with Echium Oil and Lauric Acid. J. Gokce, N. 
Sahin Yesilcubuk, and G. Ustun, Istanbul Technical 
University, Turkey.

8.45 Lipid Profi ling of Mono-, Di-, and Tri-acyl Glycerols 
by HPLC. L.L. Lopez, D.C. Hurum, B.M. DeBorba, 
and J.S. Rohrer, Dionex Corporation, USA.

9.00 Bioemulsifi er Production by Newly Isolated 
Pseudomonas aeruginosa AM02 using Soybean Oil 
as Sole Carbon Source. H. Abbasi1,5, F. Masoumi2, 
M.M. Hamedi1, K. Akbari Noghabi2, A.A. Moosavi-
Movahedi3, and M. Amanlou4, 1Dept. of Food Science 
and Engineering, University of Tehran, Iran, 2National 
Institute of Genetic Engineering and Biotechnology 
(NIGEB), Iran, 3Institute of Biochemistry and 
Biophysics, University of Tehran, Iran, 4Faculty of 
Pharmacy, Tehran University of Medical Sciences, 
Iran, 5Dept. of Chemical Engineering, Jundi-Shapur 
University of Technology, Iran.

9.15 Effect of Supercritical CO2 on Morphology and 
Performance of Polymer Membranes for Processing 
of Lipids. O. Akin and F. Temelli, University of 
Alberta, Canada.

9.30 New Vegetable Oil Based Thermoset and 
Thermoplastic Polymers. S. Kusefoglu, Bogazici 
University, Turkey.

9.45 Novel Polysaccharide Aerogels Produced by 
Supercritical CO2 Drying for Use as Bioactive Lipid 
Carriers. L. Comin, F. Temelli, and M.D.A. Saldaña, 
University of Alberta, Canada.

10:00 Break
10.30 Economic Viability for the Recovery of Oil from Flax 

Hulls by Supercritical CO2 Technology. I.M. Prado 
and M.A. Saldana, University of Alberta, Canada.

Afternoon Parallel Sessions

Feedstocks and Quality of Alternative Fuels
Session Chairs: Keshun Liu, USDA, ARS, West Pacifi c 
Region, USA; and Ayse Aksoy, Istanbul Technical University, 
Turkey.
Room: Barbaros Paşa A

14.00 Seaweed Resources and Their Potential Cultivation 
in Integrated Multi-trophic Aquaculture (IMTA) 
for Bioenergy Production in Turkey. G. Turan1, 
A. Neori2, H. Tekogul1, E. Koru1, and S. Cirik1, 
1Ege University Fisheries Faculty Aquaculture 
Department, Turkey, 2Israel Oceanographic & 
Limnological Research Ltd., National Center for 
Mariculture, Israel.

14.15 Effect of Impregnated Alkali Metal Cations and 
their Counter Anions on the Activity of CaO towards 
the Transesterifi cation of Waste Cooking Oil. A. Ali, 
Punjab, India.

14.30 Conversion of Free Fatty Acids of Crude Palm Oil 
to Fatty Acid Methyl Ester Using Sonoreactor. 
M.A. Hashim1, A. Hayyan1, F.S. Mjalli2, M. Hayyan1, 
and I.M. AlNashef3, 1University of Malaya, Dept. 
of Chemical Engineering, Faculty of Engineering, 
Malaysia, 2Petroleum & Chemical Engineering 

Department, Oman, 3King Saud University, Chemical 
Engineering Department, Saudi Arabia.

14.45 Potassium Loaded CaO as a Heterogeneous Nano 
Catalyst for Biodiesel Production. D. Kumar and A. 
Ali, Thapar University, India.

15.00 Biofuel (Biodiesel, Bioethanol) from Complete Palm 
Fruit Bunch: A Real Option Today. C.H. Bueno, 
S.I.A. Ltda, Colombia.

15.15 Esterifi cation of Acidic Oils Over Amorphous Solid 
Catalysts. N. Ravasio1, R. Psaro1, S. Brini2, and F. 
Zaccheria1, 1ISTM-CNR, Italy, 2NISLab VCO, Italy.

15.30 Evolutions and Challenges into Quality Monitoring 
of Biodiesel. K. Tyssen, INTERTEK, Belgium.

15.45 Effect of Lubrication and Wear Properties of 
Biodiesel added Ultra Low Sulfur Diesel (ULSD) 
Fuel on Common Rail Fuel Injection Oump Material. 
M.E. Tat1, O.N. Celik1, G. Knothe2, U. Er1, H. Gasan1, 
and M. Ulutan1, 1Eskisehir Osmangazi University, 
Turkey, 2USDA, ARS Bio-oils Research Unit, USA.

Edible Applications: Antioxidants, 
Nutraceuticals, and Deep Frying
Session Chairs: Brian S. Cooke, The Dallas Group, USA; and 
Sevil Yücel, Yildiz University, Turkey.
Room: Turgut Reis 1

14.00 Oxidative Stable Water Soluble Conjugated Linoleic 
Acid. S. Koohikamali1, C.P. Tan2, and T.C. Ling1, 
1Dept. of Process and Food Engineering, Faculty of 
Engineering, Universiti Putra Malaysia, Malaysia, 
2Dept. of Food Technology Faculty of Food Science 
& Technology, Universiti Putra Malaysia, Malaysia.

14.15 Comparative Study on Yield and Chemical Properties 
of Solvent Extracted and Cold-pressed Rice Bran Oil 
(Oryza saltiva L.). A. Thanonkaew1, W. Klompong1, 
T. Juntachote1, D.J. McClements2, and E.A. Decker2, 
1Research Unit of Local Southern Thai Foods, 
Dept. of Food Science and Technology, Faculty of 
Technology and Community Development, Thaksin 
University, Thailand, 2Dept. of Food Science, 
University of Massachusetts, USA.

14.30 Effect of Antioxidants on the Stability of Canola 
Oil during Deep Frying. R. Esmaeilzadeh Kenari1, 
R. Farhoosh2, E. Shokooh Saremi2, and K. Ziaei 
Farkoosh3, 1Sari Agricultural Sciences and 
Natural Resources University Sari, Iran, 2Ferdowsi 
University of Mashhad, Iran, 3Vasteryoosh 
Consultant Company, Iran.

14.45 Novel Hybrid Antioxidants for Frying Applications. 
R. Przybylski, F. Aladedynye, and Y. Catel, 
University of Lethbridge, Canada.

15.00 Frying Stability Assessment of Olive Pomace Oil 
in Comparison with Sunfl ower Oil. T. Yaşdağ, O. 
Ketenoğlu, and A. Tekin, Ankara University, Faculty 
of Engineering, Food Engineering Department, 
Turkey.

15.15 Adsorbent Purifi cation of Frying Oils.  B.S. Cooke, 
The Dallas Group, USA.

15.30 Determination of the Effect of Processing Conditions 
on Antioxidant Capacity during Chocolate 
Production: Optimization by Response Surface 
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Methodology. M. Gultekin-Ozguven1, I. Berktas1, 
B. Ozcelik1, and O. Bahtiyar2, 1Istanbul Technical 
University, Food Engineering Department, Turkey, 
2Nestle Turkiye Gida A.S., Turkey.

15.45 Determination of FFA Content in Corn Oil by Using 
a Modifi ed HPLC System II by Automated Injection. 
H.F. Ayyildiz and H. Kara, Selcuk University, Turkey.

16.00 Infl uence of Maturation on Triacylglycerol and 
Sterol Profi les of Virgin Olive Oil. A. Yorulmaz1, 
H. Erinç2*, and A. Tekin2, 1Food Engineering 
Department, Adnan Menderes University, Turkey, 
2Food Engineering Department, Ankara University, 
Turkey.

16.15 Purifi cation of Pollock Fish oil using Synthetic 
Magnesium Silicate. G.E. Hicks and B.S. Cooke, 
The Dallas Group, USA.

Innovations in Processing Technology
Session Chairs: Nurhan T. Dunford, Oklahoma State 
University, USA; and Hakan Benli, Çukurova University, 
Turkey.
Room: Barbaros Paşa B

14.00 Bleaching: Practices and Fundamentals. M.R. 
Atademir, Ata Industrial Products Ltd., Turkey.

14.15 Improving Yield and Quality of Cold Pressed 
Vegetable Oils by Ultrasound Assisted Pretreatment 
of Seeds. E.B. Seran, H. Gurbuz, and Z.S. Turkay, 
Istanbul Technical University, Chemical Engineering 
Department, Turkey.

14:30 Supercritical Fluid Extraction of Lipids from 
Microalgae – A Biorefi nery Concept. C. Turner, 
J, Luukainen, and I. Rodriguez, Lund University, 
Department of Chemistry, Center for Analysis and 
Synthesis, Sweden.

14.45 The Application of World Class Manufacturing 
Techniques in an Edible Oil Manufacturing Plant. M. 
Bakkaloglu, Besler Gida ve Kimya San. ve Tic. A.S., 
Turkey.

15.00 Continuous Colour Quality Control for Continuous 
Operation. M. Russell, Lovibond Tintometer, UK.

15.15 The Aqueous Extraction of Sunfl ower Oil from 
Whole Plant in Twin-screw Extruder, a First 
Step for the Manufacturing of Biodegradable 
Agromaterials by Thermo-pressing. Ph. Evon1,2, V. 
Vandenbossche1,2, P.Y. Pontalier1,2, and L. Rigal1,2, 
1Université de Toulouse, INP, LCA (Laboratoire de 
Chimie Agro-industrielle), ENSIACET, France, 2INRA, 
LCA (Laboratoire de Chimie Agro-industrielle), 
France.

15.30 Determination of Temperature Infl uence on 
Characteristic and Variable Chemical Properties of 
Jatropha curcas L. Oil Extracted with Mechanical 
Screw Press. S. Karaj and J. Müller, University 
Hohenheim, Germany.

15.45 Winterization—Comparison of the Classical Method 
and HF’s Combined Process. R. Speck, Harburg-
Freudenberger Maschinenbau GmbH, Germany.

Poster Presentations
Volunteer Poster Session Coordinator: Richard F. Wilson, 
Consultant, Oilseeds and Bioscience Consulting, USA.

Meet with the poster presenters during the dedicated poster 
viewing on Thursday, 13.30–14.00.

Alternative Fuels and Biobased Products
1. Effect of Alcohols on Utilization of Waste Activated 

Bleaching Earth in Continuous Alcoholysis Process. 
O.F. Gul1 and M. Tuter2, 1TUBITAK, Turkey, 2Istanbul 
Technical University, Chemical Engineering Department, 
Turkey.

2. Biodiesel and Vegetable Oil Sector in Turkey. A. Isler 
and F. Karaosmanoglu, Istanbul Technical University 
Chemical Engineering Department, Turkey.

3. Infl uence of Water and Free Fatty Acid Content on 
Biodiesel Fuel Production by Supercritical Methanol 
Treatment. J. Quesada-Medina and P. Olivares-Carrillo, 
University of Murcia, Spain.

4. Optimization of Waste Cooking Oil Transesterifi cation 
for Biodiesel Production using Response Surface 
Methodology. M. Kilic, B.B. Uzun, A.E. Putun, and E. 
Putun, Anadolu University, Turkey.

5. Biodiesel Production from Soybean, Canola, Sunfl ower, 
and Waste Cooking Oils via Transesterifi cation and 
Comparison of Fuel Characteristics. B.B. Uzun, M. Kilic, 
A.E. Putun, and E. Putun, Anadolu University, Turkey.

6. Insolubles in Soybean-based Biodiesel: The Brazilian 
Position. W.P. Oliveira Filho, Agência Nacional do 
Petróleo, Brazil.

7. FAME from Used Frying Oils and their Quality 
Assessment. A. Kleinová, Z. Cvengrošová, and J. 
Cvengroš, Slovak University of Technology, Institute 
of Physical Chemistry and Chemical Physics, Slovak 
Republic.

8. Use of Vegetable Oils as Lubricants Bases. P. Matos1

and J. Politi2, 1Agência Nacional do Petróleo, Gás 
Natural e Biocombustíveis, Brazil, 2Universidade de 
Brasilia, Brazil.

9. Lipase Catalyzed Biodiesel Production by Microwave 
Assisted Method. C. Kesgin, S. Yücel, and D. Özçimen, 
Yildiz Technical University, Turkey.

10. Biodiesel: Ethanolysis of Rapeseed Oil by Homogeneous 
Catalyst. M. Hájek, F. Skopal, and M. C̆ernoch, 
University of Pardubice, Czech Republic.

11. Production Process of High Quality Biodiesel Using 
Ion-exchange Resin Catalysts Without Upstream and 
Downstream Processing. N. Shibasaki-Kitakawa and T. 
Yonemoto, Department of Chemical Engineering, Tohoku 
University, Japan.

Edible Applications: Quality
12. Subcritical Water Extraction of Phenols from Cashew 

Nut-Shell. M. Yuliana and Y.-H. Ju, National Taiwan 
University of Science and Technology, Taiwan.

13. Production of Conjugated Linoleic Acid (CLA) from 
Soybean Oil by Alkali Isomerization. N. Kavuncu, G. 
Ustun, and M. Tuter, Istanbul Technical University, 
Turkey.
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14. Antioxidant and Antimicrobial Activities of Pumpkin 
Seed Extract. S. Selen Isbilir1, H.H. Orak2, H. Yagar1, 
A.S. Demirci2, and T. Gumus2, 1Trakya University, Turkey, 
2Namik Kemal University, Turkey.

15. Antioxidant and Antibacterial Activities of Clove Bud 
Oil and Clove /Oregano Oils Mixtures. J. Ivanovic1, S. 
Dimitrijevic2, D. Misic3, I. Zizovic1, and D. Skala1, 1Dept. 
of Organic Chemical Technology, Faculty of Technology 
and Metallurgy, University of Belgrade, Serbia, 2Dept. of 
Biochemical Engineering and Biotechnology, University 
of Belgrade, Serbia, 3Dept. of Microbiology and 
Immunology, Faculty of Veterinary Medicine, University 
of Belgrade, Serbia.

16. Study the Effects of Heat and Drought at the end of the 
Season on Yield and Some Yield Components of Sixteen 
Canola Varieties in West South Iran. E. Fani, Behbahan 
University, Iran.

17. The Effect of Methylation Technique on Conjugated 
Linolenic Acid (CLnA) Isomers in Pomegranate Seed Oil. 
M. Topkafa and H. Kara, Selcuk University, Turkey.

18. Assessment of the Geographical Origin of Palm Oil using 
Chemometrics. A. Tres1, C. Ruiz-Samblas1,2, A. Koot1, 
and S.M. van Ruth1, 1RIKILT, Wageningen University 
and Research Centre, The Netherlands, 2University of 
Granada, Spain.

19. Considering of Various Drying Temperatures and 
Cultivation Zone Effects on Quality and Fatty Acid 
Profi le of Canola Oil in Iran. R. Esmaeilzadeh Kenari1, 
M. Derakhshan2, and M.H. Haddad Khodaparast3, 1Sari, 
Agricultural and Natural Resources University, Iran, 
2Sabzevar Azad University, Iran, 3Ferdowsi University of 
Mashhad, Iran.

20. Effi cient Separation of Tocotrienols and Tocopherol from 
Palm Vitamin E Concentrate Using Selective Adsorption 
and Desorption Method. V. Teo, Davos Life Science, 
Singapore.

21. Determination of Benzo[a]pyrene in Palm-derived 
Tocotrienols. S. Ong and Y.L. Yap, Davos Life Science, 
Tocotrienol Research Laboratory, Singapore.

22. Identifi cation and Quantifi cation of Conjugated Linoleic 
Acid (CLA) Isomers for Milk Samples by Using GC-FID. 
H. Kara, G. Sarac, M. Topkafa, F. Ayyildiz, and F.N. 
Arslan, Selcuk University, Turkey.

23. Physicochemical Properties and Antioxidant Activity 
of Minor Components of Persian Walnut Oil Obtained 
By Different Extraction Methods. S.M.T. Gharibzahedi, 
S.M. Mousavi, and M. Hamedi, Dept. of Food Science, 
Engineering and Technology, Faculty of Agricultural 
Engineering and Technology, University of Tehran, Iran.

24. Characterization of Polyphenolic Content, Antioxidant 
Activity and Fatty Acid Profi le of the Cold Pressed and 
Refi ned Edible Oils from Macedonia. S. Kostadinovik 
and S. Mitrev, Faculty of Agriculture, University Goce 
Delcev, Macedonia.

25. Regression and Path Analysis of Oil and Seed Yield 
in Sunfl ower Single Cross Hybrids (Helianthus annuus 
L.). H. Zeinalzadeh Tabrizi1 and M. Ghaffari2, 1Young 
Researchers Club of Islamic Azad University, Tabriz 
Branch, Iran, 2West Azerbaijan Agricultural and Natural 
Resources Research Center, Iran.

26. Estimation of Genetic Variance Components and 
Heritability in Sunfl ower Single Cross Hybrids Using North 
Carolina Design I. H. Zeinalzadeh Tabrizi1, H. Monirifar2, 
V. Rashidi3, and M. Ghaffari4, 1Young Researchers Club 
of Islamic Azad University, Tabriz Branch, Iran, 2East 
Azerbaijan Agricultural and Natural Resources Research 
Center, Iran, 3Islamic Azad University, Tabriz Branch, Iran, 
4West Azerbaijan Agricultural and Natural Resources 
Research Center, Iran.

27. The Effect of Different Antioxidants (Vitamin C, Green 
Tea Extract, Raisin Extract, Apple Extract and Purple 
Carrot Extract) on the Viability of Probiotic Bacillus indi-
cus HU36. I. Berktas, M. Mine Gültekin-Özgüven, and B. 
Ozcelik, Istanbul Technical University, Food Engineering 
Department, Turkey.

28. Infl uence of Neutralization Stage Conditions on 
Soapstock Phytosterol Content. M.V. Ruiz-Méndez, M. 
Aguirre-Gonzalez, and M.C. Dobarganes, CSIC. Instituto 
de la Grasa, Spain.

29. Production of Value Added Products from Thai Rice Bran 
Wax. K, Aryusuk1, P. Numthongkum1, P. Sombatsuwan1, 
S. Chumsantea1, S. Lilitchan2, N. Jeyashoke1, and 
K. Krisnangkura1, 1Biochemical Technology Division, 
School of Bioresources and Technology, King 
Mongkut’s University of Technology Thonburi, Thailand, 
2Department of Nutrition, Faculty of Public Health, 
Mahidol University, Thailand.

30. Sensory Evaluation and Oxidative Stability of Flavored 
Olive Oil. F. Yemiscioglu, A. Saygin Gumuskesen, and H. 
Hande Akcar, Ege University, Engineering Faculty, Food 
Engineering Department, Izmir, Turkey.

31. Evaluation of the Stability of Virgin Olive Oil in Plastic 
Bottles and Cans. R.M.S. Celeghini, S.F. Silva, and 
C.A.R. Anjos, University of Campinas, Faculty of 
Food Engineering, Department of Food Technology, 
Campinas, SP, Brazil.

32. Infl uence of Maturation on Oxidative Stability and 
Phenolic Distribution of Virgin Olive Oil. A. Yorulmaz1, 
H. Erinç2, and A. Tekin2, 1Food Engineering Department, 
Adnan Menderes University, Turkey, 2Food Engineering 
Department, Ankara University, Turkey.

33. Triacylglycerol Structures of Hazelnut Oils. S. Turhan1, 
K. Şahin1, A. Şimşek2, A. Yorulmaz3, A. Tekin1, and O. 
Ketenoğlu1, 1Food Engineering Department, Ankara 
University, Turkey, 2Food Engineering Department, Ordu 
University, Turkey, 3Food Engineering Department, 
Adnan Menderes University, Turkey.

34. Pesticide Residues in Olive Oil. C. Balkan, N. Özdemir, 
C.E. Gümüş, and A. Bayrak, Dept. of Food Engineering, 
Ankara University, Turkey.

35. Determination of Pesticide in Sunfl ower Seed and 
its Oil. I

·
.Toptanci1 and A. Bayrak2, 1Istanbul Province 

Control Laboratory, Turkey, 2Food Engineering 
Department, Ankara University, Turkey.

36. A Validated Liquid Chromatography Method with a 
Sensitive Electrochemical Detector for the Analysis of 
Selected Phenolic Compounds in Olive Oil. B. Bayram1,2, 
J. Frank3, T. Esatbeyoglu2, B. Ozcelik1, and G. Rimbach2, 
1Istanbul Technical University, Department of Food 
Engineering, Turkey, 2Christian Albrechts University of 
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Kiel, Institute of Human Nutrition and Food Science, 
Germany, 3University of Hohenheim, Institute of 
Biological Chemistry and Human Nutrition, Germany.

37. Biological Activities of the Essential Oil of Cymbopogon 
jawarancusa. W.A. Shah and M. Yousuf; Department of 
Chemistry, University of Kashmir, India.

38. Determination of Benzo(a)pyrene (BaP) in Olive Oil 
(Virgin, Refi ned) and Olive-pomace Oil by HPLC. M.K. 
Ünal and S. Kaçan, Food Engineering Department, Ege 
University, Turkey.

39. Determination of Oil Characteristics of “Hurma” in 
Different Growing Area. Y. Altunoglu, O. Koseoglu*, D. 
Sevim, S. Yaman, E.B. Buyukgok, and H. Ataol Olmez, 
Research Institute for Olive Culture, Turkey.

40. The Effect of the Extraction Systems on the Fatty Acid 
Profi les of “Memecik” Olive Oil. O. Koseoglu1 and M.K. 
Ünal2, 1Research Institute for Olive Culture, Turkey, 
2Food Engineering Department, Ege University, Turkey.

Processing and By-Products
41. Microwave-assisted Extraction of Oil from Apple Seeds. 

S.N. Zaeri Moghadam1,2 and K. Rezaei2, 1Islamic Azad 
University, Tehran, Iran, 2University of Tehran, Iran.

42. PTR-MS Analyses and Chemometrics for Authentication 
of Olive Oils. C. Ruiz-Samblás2,1, A. Tres1, A. Koot1, 
S.M. van Ruth1, L. Cuadros-Rodríguez2, and A. González-
Casado2, 1RIKILT, Wageningen University and Research 
Centre, The Netherlands, 2Dept. of Analytical Chemistry, 
University of Granada, Spain.

43. Classifi cation of Virgin Olive Oils from Aegean Region 
Based on Their Triacyglycerol Profi les by Chemometrics. 
M. Gokcebag1, H. Diraman2, and D. Ozdemir3, 1Retired 
Chemical Engineer, Turkey, 2Research Institute for Olive 
Culture, Turkey, 3Izmir Institute of High Technology, 
Faculty of Sciences Dep. Chemistry, Turkey.

44. Chemometric Characterization of Ayvalik and Gemlik 
Olive Cultivars Based on their Fatty Acid Profi les. H. 
Diraman1, D. Ozdemir2, and Y. Hisil3, 1Research Institute 
for Olive Culture, Turkey, 2Izmir Institute of High 
Technology, Faculty of Sciences Dep. Chemistry, Turkey, 
3Ege University, Engineering Faculty Dept. of Food 
Engineering, Turkey.

45. The Changes in Fatty Acid Profi les of New Clones 
Obtained from Memecik and Gemlik Olive Varieties by 
Cross Breeding. H. Telli Karaman, H. Diraman, and F. 
Sefer, Research Institute for Olive Culture, Turkey.

46. Chemometric Classifi cation of Turkish Virgin Olive Oils 
from Different Geographical Origins Based on Their 
Triacylglycerol Profi le. H. Diraman1, H. Saygi2, and Y. 
Ozder3, 1Research Institute for Olive Culture, Turkey, 
2Ege University, Fisheries Faculty, Dept. of Econometry 
and Statistics, Turkey, 3Alhatoglu Olive Oil Company 
Quality Lab, Turkey.

47. An Investigation on the Detection of Adulteration of 
Virgin Olive Oil by Canola (Rapeseed) Oil. H. Diraman1 

and Y. Ozder2, 1Research Institute for Olive Culture, 
Turkey, 2Alhatoglu Olive Oil Company Quality Lab., 
Turkey.

48. Enzyme-assisted Aqueous Extraction of Saffl ower 
Oil. R.D. Gibbins, H.A. Aksoy, and G. Ustun, Istanbul 
Technical University Chemical Engineering Department, 
Turkey.

49. Study on the Quality and Fried Performance of Palm 
Olein after Refi ned Twice. T.-Y. Zhang, Y.-R. Jiang, Y.-Q. 
Chen, and H. Yang, Wilmar (Shanghai) Biotechnology 
Research & Development Center Co. Ltd, China.

50. Studies on Extraction and Qualitative Properties of 
Some Iranian Fishes Oils. A. Aberoumand, Behbahan 
University, Iran.

51. Production of Spread from Hull-less Pumpkin Seed 
Cake. L. Dokic, I. Nikolic, B. Pajin, and Z. Seres, 
University of Novi Sad, Faculty of Technology, Serbia.

52. Oil Microencapsulation by Spray-drying and Freeze-
Drying using Milk-based Encapsulating Components. F. 
Holgado1, G. Márquez-Ruiz1, and J. Velasco2, 1Instituto 
de Ciencia y Tecnología de Alimentos y Nutrición 
(CSIC), Spain, 2Instituto de la Grasa (CSIC), Spain.

53. Deacidifi cation of High Acidic Oils with Liquid-Liquid 
Extraction Combined with Membrane Technology. F. 
Yemiscioglu, I. Eren, and A. Saygin Gumuskesen, Ege 
University, Engineering Faculty, Food Engineering 
Department, Turkey.

54. Regeneration of Used Frying Oil with Adsorbent. F. 
Yemiscioglu, G. Buyukkersteci, and A. Zungur, Ege 
University, Engineering Faculty, Food Engineering 
Department, Turkey.

55. Effect of Different Adsorbents on Regeneration of Used 
Frying Oils. S. Turan1, A. Yalçuk2, E. Altaç1, V. Akyol1, B. 
Dağlı1, and F. Yeşim Demiralp1, 1Faculty of Engineering 
and Architecture, Department of Food Engineering, 
Golkoy Campus, Abant Izzet Baysal University, Turkey, 
2Faculty of Engineering and Architecture, Department of 
Environmental Engineering, Golkoy Campus, Abant Izzet 
Baysal University, Turkey.

56. A Comparative Study of the Properties of Commercial 
Refi ned Edible Vegetable Oils. N. Akgün and C. Aslan, 
Yıldız Technical University, Turkey.

57. Pomegranate Seed Oil Extraction Using Supercritical 
Carbon Dioxide. N.A. Akgün and E. Yanaray, Yildiz 
Technical University, Turkey. 

58. Effect of Stabilization of Rice Bran by Domestic Heating 
on Mechanical Extraction Yield, Quality, and Antioxidant 
Properties of Cold-pressed Rice Bran Oil (Oryza saltiva 
L.). A. Thanonkaew*1, S. Wongyai2, D McClements3, E 
Decker3; 1Research Unit of Local Southern Thai Foods, 
Department of Food Science and Technology, Faculty 
of Technology and Community Development, Thaksin 
University, Thailand, 2Medicinal Products Department, 
Faculty of Oriental Medicine, Rangsit University, 
Thailand, 3Department of Food Science, University of 
Massachusetts, USA.
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Tuesday, 21 June 2011

Abstracts appear as submitted by author.

Morning Plenary Session

Market Update and Critical Issues for Global 
Soybeans, Meal, and Oil
Moderator: Mark W. Andersen, Regional Area Director, 
EUWA, The Netherlands.

Worldwide Vegetable Oil and Meal Supply and Demand, 
Pricing and Effect of DDGs on Soybean Meal. Thomas Mielke, 
Executive Director, Oil World, Germany.
 In his presentation Thomas Mielke, Executive Director of 
ISTA Mielke GmbH (Global OIL WORLD Research and Analysis), 
will highlight the latest oilseed crop estimates for in the major 
countries and present his new forecasts of world production, 
trade, consumption and prices for the major vegetable oils and 
oilmeals. 
 Producers worldwide are still struggling to suffi ciently 
increase production of oilseeds and grains to satisfy the rapidly 
rising demand.
 The global dependence on soybeans as well as on soya oil 
and meal is increasing in Oct/Sept 2010/11 owing to insuffi -
cient production of other vegetable oils and oilmeals, requiring 
an unusually large increase by 16-17 Mn T in world soybean 
crushings. But it is unlikely that such a growth can be sus-
tained in 2011/12 as soybeans are facing increased competi-
tion for acreage from corn, wheat and other crops. 
 Chinese imports of oilseeds and products slowed down 
temporarily in Jan/April 2011. But the previous increase will 
be resumed and China will become even more dependent 
on imports in the second half of 2011 and in 2012 because 
domestic production of oilseeds is likely to decline, while con-
sumption will continue to grow at a rapid pace.
 Thomas Mielke will also outline the latest OIL WORLD pro-
jections on world production of palm oil as well as the outlook for 
demand and prices and the impacts on soybeans and soya oil. 
 US output of DDGs has increased substantially as a by-
product of ethanol production. Although it is partly replacing 
soybean meal (mainly in the USA), world consumption of soy-
bean meal increased unusually sharply by 13 Mn T in calendar 
year 2010 and is expected by OIL WORLD to be boosted by 
almost 15 Mn T in Oct/Sept 2010/11. 

Soybean: Biotechnology Issues, Biotech Pipelines, Global 
Supply GM and Non-GMO, Products. Mark Jackson, American 
Soybean Association, USA.
 Nations are implementing the Biosafety Protocol into 
their national laws. Nations that signed the protocol believe 
they must ban agricultural commodity imports that contain 
biotech genetic events not yet approved for import. With world 
population increasing, we will have to produce a lot more 
soybeans in future, while also protecting the environment. The 
arrival of biotech herbicide-resistant soybeans facilitated use of 
conservation tillage on more soil types in many more latitudes 
than before. Environmental factors affecting soybean yield 
and cost-effectiveness – weeds must be controlled without 

damaging the soil. The numerous coming biotech herbicide-
resistant and insect-resistant soybeans will aid soybean crop 
sustainability. 

Implications of Soy Certifi cation in the Future—Biodiesel, 
RTRS. Clara Moreno, AFOEX Spanish Oilseed Crushers 
Association, Spain.
 Abstract not available.

Global Issues for Canola Products
Moderator: JoAnne Buth, President, Canola Council of 
Canada, Canada.

Canola Worldwide and in Canada: Research, Demand and 
Investment. JoAnne Buth, President, Canola Council of Canada, 
Canada.
 Total world production of canola is nearly 38 million tons 
and Canada accounts for 32 percent of it. Supply will need to 
increase as global demand for canola oil and meal continues 
to grow. Demand is being fueled by new research about the 
benefi ts of canola products and investments by the Canadian 
canola industry and government to increase the quality, pro-
duction and market access of these products. With 85 percent 
of its canola exported, Canada is positioning itself to meet 
the future needs of international customers, such as the U.S., 
China, Mexico and Japan. To this end, the Canola Council of 
Canada has a 2015 goal to increase canola production to 15 
million tons. Learn how this will be accomplished and what new 
research and industry developments are contributing to supply 
and demand.

Canola Council of Canada Puts Global Health on the Menu. 
Angela Dansby, Communications Manager, CanolaInfo, Canada.
 It’s no secret that canola oil is one of the healthiest edible 
oils in the world with the least saturated fat. But few know how 
the Canola Council of Canada is promoting the oil at home and 
abroad, namely in the U.S., Mexico and India. Using market 
intelligence and results of consumer surveys, the Council cre-
ates promotion strategies that align with cultural preferences 
and the latest nutrition research about canola oil. It works with 
infl uencer groups, such as the media, health professionals, 
culinary experts and the food industry, in each market to maxi-
mize the reach and value of promotional activities. Strategic 
partnerships and spokespeople also allow for the creation of 
unique campaigns about canola oil. Hear how having fun with 
food, while being true to research in both the lab and market-
place, has translated into increased sales and awareness of 
canola oil worldwide.

Functional Innovations in Canola Oil Ideal for Food Industry. 
David Dzisiak, Commercial Leader Grains & Oilseeds, Dow 
AgroSciences, USA.
 Advances in plant sciences along with changes in nutri-
tional understanding and needs have encouraged the creation 
of novel canola oil profi les. The shift away from partially hydro-
genated oils has created a need for oils with natural stability 
and improved functionality. Expansion of the North American 
processing industry and planted area has positioned the indus-
try to reliably serve new markets and food applications. Canola 
oil is now an even better fi t for food service and packaged 
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products. Ongoing research programs are creating additional 
canola oil profi les to serve specialized markets. 

Global Issues for Olive Oil
Moderator: Aytaç Saygin Gümüşkesen, Professor, Ege 
University, Turkey.

Critical Issues in Turkish Olive Oil Market: Production, Export, 
and Quality. Umit Ersoy, Deputy Chairman of the Board, 
Vegetable Oils and Fats Industrialists Association, Turkey. 
 The olive tree as we know today, fi rst appeared in Anatolia. 
The studies on fossils are tracing the olive tree as being 50,000 
years old.
 Olive oil consumption in Turkey is at 115k tons, which is 
11% of the Turkish total edible oil consumption (952 k tons). 
According to the statistics of 2009, on 778.000 ha (3,2% of 
agricultural areas) olive trees were planted. Country’s 154 mil-
lion olive trees equal to the 10% of world olive trees and fulfi lls 
4,6% of world’s olive production. 
 Issues in Turkey:

• Increase in olive trees is parallel to the total planted 
areas, but production does not increase at the same rate. 

• Turkey has all the necessary legislations and techno-
logy at its disposal

• Farmers are still motivated by quantity not by quality 
• Local domestic consumption is limited
• Lack of agricultural support system 
• Turkish exports are declining due to higher prices com-

pared to Spain and efforts to increase branded olive oil 
exports

 An integrated effort of farmers, technology and knowledge, 
governmental policies and consumers led by the National Olive 
Oil Council is required to achieve success in olive oil.

Quality Control and Detection of Frauds: State of the Art and 
Improving Possibilities. Lanfranco Conte, Società Italiana per 
lo Studio delle Sostanze Grasse, Italy.
 Olive oil is one of the most valuable; hence, it had been 
prone to a number of frauds since very ancient eves. 
 In the recent decades, a number of international rules 
overcame the previous national ones as olive oil trade has 
increased both as regarding amounts and wider number of 
countries involved in.
Within UE, the fi rst Regulation was n° 136/66 dealing with 
general rules of marketing of oils and fats within UE, this reg-
ulation fi xed some basic characteristics as free acidity and 
sensory evaluation, but only in 1991 a more organic law was 
approved that identifi ed a number of chemical parameters, fi x-
ing a limit for each one and reporting the offi cial method to be 
applied.
 In the same Regulation (2568/91), sensory evaluation, 
too, was listed as mandatory. The meaning of each parameter 
and the reason that lead to accept related limits will be dis-
cussed. In the following years, new frauds were realised and 
in the meantime, analytical instrumentation improved allowing 
more deep knowledge of minor olive oils to be acquired and 
thus top be used to check quality and purity of oils.
 Details will be discussed dealing with the application of 
new fi nding of researches to quality and purity assessment, as 
well as the iter of the decisional procedure that lead to include 
a new parameter/method within an international norm.

 A further problem deals with modifi cation of olive oil com-
position as depending on environmental and variety infl uence.
 In the recent years, olive tree cultivation moved to new 
areas and was improved in old ones, in some cases, this 
involved deep modifi cation of composition e.g. of fatty acids 
and sterols, and a number of efforts are being spend in order 
to make possible not to expel from market these so defi ned 
“anomalous oils” and in the meantime not to give space to 
possible frauds.
 The more recent acquisition to detect faked oils is the 
evaluation of alkyl esters that are useful for highlight the 
admixture with deodorised oils.
 The new border and very suggestive challenge for chem-
ists and technicians is to check for identifi cation of the origin, 
within the frame of traceability. Some information about works 
in progress will be discussed.
 Trade world needs for fast analytical methods: this goal 
can be obtained both by means of fast classical analysis (e.g. 
fast chromatography) as well as by means of some “holistic” 
techniques, such as Near Infrared Refl ectance and similar 
ones.

Factors Affecting Olive Oil Quality during Olive Oil Production. 
Apostolos Kiritsakis, Kostas Kiritsakis, and Kostas Stayridis, 
Alexander Technological Educational Institute of Thessaloniki, 
Greece.

The quality of olive oil produced internationally is affected 
by a dynamic equilibrium related to several factors, grouped 
into those acting during the formation of the oil in the fruit, 
fruit collection, storage and processing of olive fruit and fi nally 
storage of olive oil.
 The formation of the oil quality starts in the olive orchard 
and is related to genetic (cultivar), climatic and environmental 
factors. Cultivar plays an important role in the characteristics 
of the olive fruit. It mainly affects the polyphenol and the sterol 
content of the oil and its aroma and fl avor compounds. Thus, 
olive oils from different cultivars and regions differ in their vola-
tile constituents. Dry climates with a lot of sunshine produce 
oil of good fl avor. Hilly grounds normally produce fi ner oils than 
fl at land. Drained and calciferous soils yield oil of better sen-
sory characteristics compared to wet and clay soils. 
 Olive fruit infestation by insects (mainly Dacus, Bactrocera 
olea) and fungi affects signifi cantly olive oil quality. Thus, as 
the degree of Dacus infestation increases, the phenol com-
pounds and the 2-hexenal/hexanal ratio decrease, indicating a 
deterioration of olive oil quality. The presence of the larvae of 
Dacus in the fruit can cause a moderate increase in cholesterol 
and triterpene alcohol content of the oil. Also Dacus infesta-
tion facilitates the initiation of oxidative deterioration.
 Collection (harvest) techniques, causing damage of fruit, 
greatly affect the quality of oil. Endogenous lipases existing 
naturally in the fruit, and are either activated during fruit matu-
ration or generated by microorganisms (fungi) during improper 
or long storage of olive fruit, after harvest, are likely to have 
induced lipolysis with resultant liberation of fatty acids. In con-
trast, enzymatic lipid oxidation is limited since the lipoxidase 
enzymes existing in the fruit are inhibited by the natural antiox-
idants (polyphenols) present. Generally, several chemical and 
biochemical changes leading to deterioration of olive oil, may 
occur during fruit storage. 
 The processing systems (olive oil mills) and the condi-
tions applied during processing affect the quality of olive oil 
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and its composition. The addition of high amounts of water 
and the use of temperatures higher than 270C in the olive oil 
mill, result in a considerable decrease of the water soluble 
compounds (polyphenols) and in a partial decrease in the lipid 
soluble compounds (chlorophylls and tocopherols). Such condi-
tions also destroy the unique aroma composition of the olive 
oil. Polyphenols and o-diphenols content of olive oil is reduced 
by adding high amounts of water during olive fruit processing.
 Further more, olive oil quality deterioration is favored 
during storage by factors such as temperature, presence of 
metals, light, moisture and others. A strong linear correlation 
between the polyphenol content and the induction period of 
the oil has been observed. Olive oil is very sensitive to photo-
oxidation during storage in transparent bottles, due the forma-
tion of singlet oxygen through the catalytic mechanism of the 
sensitizers (chlorophyll and pheophytin) present. 
 It should be noted that for a good olive oil quality (low 
acidity, negligible oxidation and best aroma characteristics) all 
of the above factors must be considered and the cooperation 
among all groups involved in the different steps is needed. 

Afternoon Plenary Session

Critical Issues in Palm and Palm Kernel Oil 
and Its By-Products
Moderator: Choo Yuen May, Director General, Malaysian 
Palm Oil Board, Malaysia.

Keynote Address. Choo Yuen May, Director General, Malaysian 
Palm Oil Board, Malaysia.

Nutritional Benefi ts of Palm Oil. Kalanithi Nesaretnam, 
Director, Product Development and Advisory Services Division, 
Malaysian Palm Oil Board, Malaysia. 
 The world is moving towards increased awareness about 
healthy living. Almost on a daily basis we are bombarded with 
information about the ideal diet: what is healthy, what food is 
good or bad. Most consumers, however are still confused about 
nutrition and the role of food in causing or preventing diseases. 
Food is not only a source of energy and tissue replacement; 
it provides one of the pleasures in life and plays an important 
role in every culture. Consumers rightly want to make informed 
food choices. There are altogether 17 oils and fats which are 
consumed by humans around the world. Eleven of these oils are 
based on vegetable oils like corn oil, sunfl ower oil, rapeseed 
oil, palm oil etc, while 6 are based on animal fats such as but-
ter, fi sh oil and lard. Almost 85% of the world’s palm oil pro-
duction is used as food and this has meant that the nutritional 
properties of palm oil and its fractions must be adequately 
demonstrated. The fatty acid composition of palm oil, contain-
ing almost 50% saturated fatty acids, has been the focus of 
attention in determining its nutritional adequacy in relation to 
coronary heart disease (CHD) risk. Palmitic acid (44%) is the 
major saturated fatty acid in palm oil and this is balanced by 
almost 39% monounsaturated oleic acid and 11% polyunsatu-
rated linoleic acid. Palm oil also contains many phytonutrients 
including carotenes, tocotrienols, tocopherols, phenolics, ster-
ols, and squalene which are essential for good health. Using 
a carefully evolved research strategy MPOB has focussed its 

resources through multi pronged nutrition trials in animals and 
humans to prove the nutritional worthiness of palm oil and its 
products. These studies have yielded results that not only dem-
onstrate the nutritional adequacy of palm oil and its products 
but have also caused transitions in the science of edible oils 
and fatty acid effects on CHD. 

Palm Oil for Food Applications. Miskandar Mat Sahri, Head, 
Food Technology and Nutrition, Product Development Research 
& Advisory Services, Malaysian Palm Oil Board, Malaysia. 
 Nutritionists recommend the intake of food that enhances 
health. This includes the correct selection of oils and fats 
which are common ingredients in food. Palm oil, extracted from 
oil palm fruits by mechanical pressing, is a natural, “halal” and 
wholesome oil with various functionalities. Fractionation of 
palm oil produces the liquid olein and the solid stearin which 
are very good starting materials for formulation of various food 
products. The fractionation process can yield palm stearin with 
iodine values (IV) of 14, 20, 30 or 40, making it very suitable 
for formulation of trans free solid fats. In this presentation, 
emphasis will be given to the use of solid fat content (SFC) pro-
fi les of blends of palm stearin and a liquid oil such as sunfl ower 
oil, to produce margarines with the desired properties. The use 
of palm stearin of IV 30 for the production of palm-based butter 
oil substitute and the direct blending of palm fractions with 
other oils to give cost effective and good quality products for 
the formulation of shortenings, vanaspati, chocolate products, 
cheese analogues, ice cream fats, animal fat replacer and 
many other food products will also be discussed.

Palm Oil Trade in Turkey and Middle East: Challenges and 
Opportunities. Isinsu Kestelli, Chairperson, Agrilink Tarim 
Urunleri San. ve Tic. Ltd., Turkey.
 Abstract not available.

Properties of Palm-Cottonseed Blend Oil as a Frying Oil. 
Hüseyin Kara, Selcuk University, Turkey.
 Abstract not available.

Global Issues for Sunfl ower Seed, Rapeseed, 
and Other Oilseeds
Moderator: Ignace Debruyne, President, ID&A, Belgium.

Sunfl ower Sustainable Production: Genetic and Agronomic 
Innovations to Meet with Economic, Environmental and 
Consumer Demands. Pierre Jouffret and Andre Pouzet, CETIOM, 
France.
 For the last 20 years, sunfl ower world surfaces have 
largely increased. In 2010, they reached 24 millions hectares. 
Two thirds are located in Europe (4 millions hectares), in 
Russia and Ukraine (11.3 millions hectares in those two 
countries which can still increase dramatically their acreage).
This situation is favourable for research, breeding, seeds 
production, exchange…as long as sunfl ower price seems well 
oriented and that its oil is globally well appreciated.
 In France, sunfl ower has other assets: oleic varieties cover 
more than 50% surfaces, the supply chain is well organized, 
major seed companies have their research centre there, 
involvement of INRA is high, and sunfl ower is well adapted 
to the environmental situation. But, for 20 years, mean seed 
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yields have lightly increased which contributed to a large fall 
of the cropped area (now stabilized to 700 000 hectares) and 
to their concentration in two regions: South-West and West-
Atlantic.
 Productivity improvement seems essential: it comes 
through breeding of high yielded varieties with a good disease 
tolerance but also the setting of complete crop management 
(cultivar, date of sowing, planting density…) adapted to different 
situations. Because of the environmental context, it seems 
necessary to carry out studies on the new systems for weeds 
control with post emergence herbicides, the mechanic control 
of the weeds, the wheat-sunfl ower intercrop cultivation and the 
adaptation to the climate change.  As far as oilseed processing 
and outlets are concerned, several research points should be 
considered to assure the sustainability of this crop, and more 
specifi cally oil quality for different uses and meal quality.

New Product Launch and Brand Range Rejuvenation. Marcin 
Urbanek, New Product Development and Packaging Innovation 
Leader, Bunge Europe, Hungary.
 Topics to be addressed:

• Development of innovative products in oil category that 
supports brand high quality perception, 

• Reinforcing brand leadership through responding to 
health concerns, 

• Maintaining competitive advantage through regular 
proposition updating and range extension.

Ukraine: Sunfl ower and Sunfl ower Oil Market and Development 
Trends. Import and Export. Sergey Feofi lov, General Director, 
UkrAgroConsult, Ukraine.
 The presentation includes history of sunfl ower and sunoil 
production in Ukraine, growing share of oil crops (sunfl ower, 
soy, rapeseed) in the total planted area, market capitalization 
of the biggest players of the crushing sector, sunfl ower/sunoil 
export analysis, sunfl ower export regulation (export tax), fore-
cast of the sunfl ower/sunoil production in 2011, crop condi-
tions, soil moisture content, price series and price forecast 
for the 2011/12 season, volume of investment in the crush-
ing sector (2000-2010), fat and oil industry of Ukraine, sunoil 
and palm oil domestic consumption, mergers and acquisitions, 
margarine and mayonnaise production and export, industry 
possibility of the land market opening in 2012 and its infl uence 
to the investment climate and fi nancing of the farming sector 
in Ukraine. 
 
European Rapeseed Critical Issues. Frank Pudel, PPM Pilot 
Pfl anzenöltechnologie Magdeburg e.V., Magdeburg, Germany
 Rapeseed is the major oil crop in Europe. The production 
of rapeseed has increased tremendously since 2003/2004 
due to the biodiesel boom. In the fi rst part of the presentation 
updated statistic data to the production of rapeseed, oil and 
meal and to the applications will be given.
 The second part will deal with possibilities to increase the 
added value of rapeseed production, especially by extraction 
and application of proteins and secondary plant substances. 
Challenges and obstacles will be discussed.

Wednesday, 22 June 2011

Morning Sessions

Advancements in Oil and Oilseed Processing
Chairs: Nurhan T. Dunford, Associate Professor, 
Department of Biosystems and Agricultural Engineering, 
Oklahoma State University, USA; and Taşkın Tuğlular, 
Consultant, Turkey.

Sust ainable Approaches to Specialty Oil Processing. Nurhan 
Turgut Dunford, Associate Professor, Oklahoma State 
University, Department of Biosystems and Agricultural 
Engineering & Robert M. Kerr Food & Agricultural Products 
Center, FAPC Room 103 Stillwater, OK 74078, USA.
 This presentation will cover specialty oils that are used as 
ingredients in foods, cosmetics and pharmaceuticals. These 
types of specialty oils are available in relatively small quan-
tities because of the limited feedstock supply and/or chal-
lenges involved in feedstock handling and storage. Commonly 
specialty oils are processed to retain the distinctive qualities 
naturally associated with the oil. Color, fl avor and nutrient 
content are some of the important attributes that distinguish 
specialty oils from commodity product such as cooking oils. 
Although specialty oils receive a premium price, economic fea-
sibility of producing high quality specialty oils might not be 
easy to achieve. Typically consumers of the specialty oils tend 
to be “natural minded” and environment and health conscious 
individuals who favor products that do not contain chemical 
residues and are produced by environmentally benign process-
ing techniques and following sustainable practices. 
 The presentation will emphasize sustainable approaches 
to wheat germ, rice bran, corn fi ber and Daphne (Laurus nobi-
lis L.) seed oil processing. Challenges involved in feedstock 
supply and quality, selection of oil extraction and refi ning pro-
cesses and the ways to meet consumer expectations while 
achieving economic feasibility will be discussed. Pros and 
cons of supercritical fl uid technology, aqueous and mechanical 
extraction and enzyme aided oil and oilseed processing will 
be reviewed. The importance of technical process optimiza-
tion prior to commercialization of specialty oils will be dem-
onstrated by using wheat germ oil as an example. Application 
of biorefi nery approach to specialty oil production will also be 
highlighted in this presentation.

Supercritical Fluid Processing of Oils as Part of a Biorefi nery.
Feral Temelli, Professor/Division Director, Food Science & 
Bioresource Technology, University of Alberta, Canada.
 Supercritical fl uid technology has a major role to play in 
the rapidly growing biorefi nery approaches for complete utiliza-
tion of our biomass resources. Biorefi ning involves the separa-
tion of biomass into its lipid, protein, starch, fi bre and minor 
components followed by their conversion to higher value prod-
ucts for applications in the food, nutraceutical, cosmetic and 
industrial sectors. Supercritical carbon dioxide (SC-CO2) can 
be used for the extraction of lipids where the residual proteins 
have high quality due to the elimination of the use of organic 
solvents. Crude extracts can be further fractionated for the 
isolation of high-value components like carotenoids, tocoph-
erols and phytosterols. Lipids can be converted to high-value 
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ingredients through reactions in SC-CO2 media involving glyc-
erolysis, alcoholysis, esterifi cation, transesterifi cation and oth-
ers, which may or may not involve lipase enzymes. In addition, 
supercritical fl uid processing can be coupled with membrane 
technology to achieve diffi cult separations. Recent advances 
in particle formation techniques allow the development of 
delivery mechanisms for bioactive lipids following their recov-
ery with SC-CO2. Combination of the above unit operations can 
lead to novel biorefi nery processes offering numerous advan-
tages. Understanding of the fundamentals of such operations 
is essential for optimal process design.

GumZyme™—The New Kid on the Block in Oil Degumming.
B. Schulze1, A. Sein1, T. Verleun1, and C. Dayton2, 1DSM Food 
Specialties, The Netherlands, 2Bunge Global Innovation, USA.
 Physical oil degumming using enzymatic hydrolysis is 
a rapidly growing enzyme application area. Using enzymatic 
hydrolysis as a means to remove phospholipids from edible oil 
is not only a technology that gives rise to economical benefi ts, 
but is also benefi cial for the ecological footprint of edible oil 
refi ning. Based on years of experience in phospholipases in 
food application, DSM – one of the major players in biotechnol-
ogy is now introducing a new product, GumZyme™, an enzyme 
preparation tailor-made for oil degumming. 
 The application properties of GumZyme™ make it unique 
for the oil degumming application. The properties of the prod-
uct making it superior for the use in oil degumming will be 
presented and the benefi ts will be elucidated.

Fractionation Technology: Industrial Applications and the 
Usage of Speciality Fats in Turkey.
Mujde Saracoglu, Besler Gida ve Kimya San. Tic. A.S., Turkey.
 There are many elements to a successful market response 
in such changing and demanding circumstances, in terms of 
formulation science, two of the more critical components are 
fats and proteins. Fats often play a determinant role in the eat-
ing characteristics and texture of food products in which they 
are used. Making a speciality fat, able to assure effi cient pro-
cessing, consistency, sophisticated taste and long fi nal prod-
uct shelf life, requires as much technology as electronics. 
 Oils often undergo chemical or physical modifi cation pro-
cesses, to promote their applications in the oil based products. 
The best known modifi cation processes applied today are inter-
esterifi cation and fractionation. Among them, the separation 
of multi-component mixtures by fractional crystallisation has 
gained increasing interest in the oils and fat industry and frac-
tonation became the favoured technology used for producing 
speciality fats. They are substitutes for other types of fats such 
as cocoa butter, milk fat and butter.
 In this paper, detailed information on fractionation tech-
niques for CBE, CBR, and CBS production is given. It also 
includes the usage of speciality fats in the Turkish market.

Latest Developments in Membrane Processing of Vegetable 
Oils. Daniel Pioch1, Abdellatif Haffi di², and Hamid Ajana², 
1Process Engineering and Bioproducts, UPR40, CIRAD, 
Montpellier France, 2Food Science Laboratory, Cadi Ayyad 
University-Semlalia, Marrakech, Morocco.
 Membrane technology has been investigated in various 
fi elds of vegetable oil processing, from solvent recovery from 
miscella, to purifi cation of phospholipids and cleaning of aque-
ous effl uent of extraction plants (palm oil, olive oil), down to 

breaking emulsions and purifying esters as biofuels. The main 
area deals with vegetable oil refi ning: dewaxing, degumming, 
deacidifi cation, bleaching. Various examples will be shown to 
illustrate this very promising fi eld, including research results 
from our team. In addition to the relatively high viscosity of 
oils compared to water media -the most common application 
area of membrane technology- it appears that process effi -
ciency (permeate fl ow rate, cleaning procedure, separation 
selectivity) is often governed by physicochemical interactions 
between oil media and membrane walls. More work would be 
needed to overcome problems impeding each application case 
before large scale application. Industry would then benefi t of 
the many demonstrated advantages: green processes (low 
energy consumption, less effl uents, reduction of chemicals), 
and high quality products owing to low temperature operation 
and improved selectivity.

State-of the-Art in Enzyme-assisted Aqueous Extraction of 
Soybeans. Juliana Maria Leite Nobrega de Moura, Devin 
Maurer, Stephanie Jung, and Lawrence Johnson, Food Science 
Department, Iowa State University, USA.
 Proof-of-concept for integrated countercurrent two-stage 
enzyme-assisted aqueous extraction processing of soybeans 
was demonstrated at pilot-plant scale (75 kg extruded fl aked 
soybeans) where the protease used to demulsify the cream 
was recycled into upstream extraction stages. Oil, protein and 
solids extraction yields of 98.0 ± 0.5%, 96.5 ± 0.4% and 86.8 
± 0.5% were achieved by using the integrated countercurrent 
process. A three-phase horizontal decanter centrifuge effi -
ciently separated the solids from the two liquid fractions (skim 
and cream). Fine separation between the two liquid fractions 
was important to reducing the volume of contaminating skim 
in the cream fraction, thereby reducing the amount of enzyme 
used for cream demulsifi cation and extraction. We were able 
to reduce enzyme use when moving from laboratory to pilot-
plant scale, which reduced the degree of protein hydrolysis 
and improved cream demulsifi cation. Enzyme-catalyzed cream 
demulsifi cation was 91.6% effi cient and 93.0% free oil recovery 
from cream was achieved by using the integrated approach.

Saving on Steam and Energy Costs in Oilseed Crushing—
Effi cient Heat Utilisation. Farah Salaria; Solex Thermal Science, 
Canada.
 There are many sources of low grade energy in a crush 
plant that can be utilised in the preparation step of the crush 
plant to preheat or condition the incoming seed or beans. 
 The challenge is to use this heat effi ciently, thus reducing 
overall steam and energy costs for the plant. The recovery of 
low grade energy requires greater heat transfer area in conven-
tional heat transfer equipment and can result in oversized units 
with high space requirements. The installed costs and operat-
ing costs of such equipment can render the recovered energy 
value useless.
 However, a careful optimisation exercise, coupled with 
effi cient plate technology for heat transfer, can yield great 
results with a payback time of less than 2 years in most cases 
on initial capital cost.
 The plate technology is capable of providing large amount 
of heat transfer surface area in a compact overall volume, mak-
ing recovery of low grade energy viable and effi cient. The sav-
ing on cost of less steam used itself provides enough payback 
to make it an attractive proposition for any crush plant.
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 Looking at typical ambient temperatures in North America 
and Europe the savings on steam consumption of course vary 
from month to month. However the annual payback calculated 
monthly savings shows a payback period of less than 2 years.

Industrial Applications and Utilization: Lipid-
Based Liquid Fuels
Session Chairs: Michael J. Haas, Research Biochemist, 
Eastern Regional Research Center, Agricultural Research 
Service, United States Department of Agriculture, USA; 
Jürgen Fischer, ADM Research GmbH, Germany; and Filiz 
Karaosmanoğlu, Professor, Istanbul Technical University 
and Yalova University, Turkey.

Biodiesel Standards – Important Parameters and Their Meaning 
for Fuel Quality. Jürgen Fischer, ADM Research GmbH, Germany.
 Biodiesel is established as blend component or stand alone 
fuel worldwide in many countries worldwide. Since fuel quality 
is one of the most important issues for vehicle operation and 
engine performance, biodiesel specifi cations were developed 
to describe important parameters and to set standards for pro-
duction according to mineral oil fuels.
 This presentation describes the status of the current EN- 
and ASTM Biodiesel specifi cations. Selected parameters are 
explained in terms of meaning, test procedures and their effect 
on fuel and engine performance. Critical properties of Biodiesel 
and the infl uence of non compliance with fuel quality standards 
on vehicle engines and peripheric equipment are discussed as 
well as measures for quality improvement.

Alternative Lipid Resources for Biodiesel and Biofuel. Roland 
Verhé1, Camelia Echim1,2, Vera Van Hoed1, and Wim De 
Greyt2, 1Ghent University, Faculty of Bioscience Engineering, 
Department of Sustainable Organic Chemistry and Technology, 
Belgium, 2De Smet Ballestra, Zaventem, Belgium.
 Due to the competition of lipids for food and non-food 
applications, alternative resources have to be evaluated to 
produce biodiesel. Also the rising cost of edible lipids which 
are counting for nearly 85% of the production cost of biodiesel 
is an additional driving force for new primary materials and new 
processing techniques. More economical sources such as non-
edible oils, waste oils and fats and side streams from refi ning 
are readily available and can be converted into biodiesel on 
condition that new processes and purifi cation techniques are 
available.
 This presentation is dealing with transformation of lipids 
into biofuels using a dual esterifi cation/transesterifi cation of 
waste and used frying oils, crude animal fat and new non-edible 
oils (jatropha).
 In addition, acidic oils and deodorizer distillates are con-
verted into biodiesel using acid esterifi cation or glycerolysis at 
high temperature, eventually followed by transesterifi cation.
 The production of biofuels for generation of heat and power 
using waste animal fat will be presented emphasizing the addi-
tional refi ning steps in order to produce standardized biofuels. 
Alternative lipid resources are now economical and sustain-
able raw materials for the production of biodiesel and biofuels 
of high quality.

Recent Developments Enable Cost Effi cient Enzymatic 
Production of Biodiesel—Special Focus on Fatty Acid Ethanol 
Esters for an All-Renewable Biodiesel. Hans Christian Holm and 
Per Munk Nielsen, Global Marketing Manager–Oils, and Per 
Munk Nielsen, Novozymes, A.S., Denmark.
 The developments within biotechnology have enabled cost 
effective production of a variety of enzymes that improve the 
processes and fi nal products for a number of industrial produc-
ers. The production of enzymes from screening in nature to 
fi nal product will be shown. 
 A quantum leap in lipase immobilization technology now 
enables enzymatic interesterifi cation technology to be used for 
cost effi cient production of fatty acid ethanol esters. 
 The production process for ethanol based biodiesel will be 
presented and the benefi ts of using ethanol instead of metha-
nol will be discussed.

Industrial Production of Biodiesel with Immobilized Lipases. S. 
Basheer, TransBiodiesel Ltd., Israel.
 During the last two decades the biodiesel production 
process via lipase-catalyzed transesterifi cation/esterifi cation 
reactions using plant oils and animal fats with short-chain 
alcohols has been extensively studied. Because of inhibition 
effect of short-chain alcohols, and subsequently the short 
operational life time of lipases and their high prices the 
production of biodiesel at industrial scales with a cost-effective 
enzymatic process remains unresolved issue. TransBiodiesel 
has developed new modifi ed-immobilized lipase preparations 
capable of tolerating high concentrations of short-chain 
alcohols for the transesterifi cation reaction of oils and fats 
with either methanol or other short-chain alcohols. Different oil 
feedstocks of low-grades have been tested including yellow and 
brown greases, animal fat and other acid oils. This presentation 
will cover the use of newly developed lipase preparations for 
the transesterifi cation of animal fat and short-chain alcohols 
for the production of fatty acid alkyl esters in a lab-scale unit 
as well as in a semi-pilot demonstration system of 1500 litters 
in volume.

Biofuels from Low-Grade Fatty Materials. Paulo A.Z. Suarez, 
Professor, Laboratório de Materiais e Combustíveis (LMC), 
Instituto de Química Universidade de Brasilia, Brazil.
 Abstract not available.

Drop in Fuels and Solvents from Lipid Resources. D.C. Bressler, 
P. Mussone, J. Asomaning, and K.D. Maher, University of 
Alberta, Canada.
 Recent research at the University of Alberta has focused 
on exploring methodologies for the conversion of agricultural 
resources into fuels and chemicals more compatible with 
the existing industries and infrastructure. The application of 
approaches and chemistry utilized during heavy oil upgrad-
ing to agricultural lipids has resulted in the development of 
new processes for the production of hydrocarbons from these 
renewable resources. Utilizing only lipids, heat and water the 
research team has discovered and optimized pathways for the 
production of renewable chemicals, solvents and fuels that rep-
resent direct drop-in opportunities for the conventional indus-
try. This presentation will present and discuss recent progress 
in the recovery of additional co-products during the conversion 
of lipids into hydrocarbon fuels.
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Omega-3 Oils: Applications and Processing 
Technologies
Session Chairs: Ernesto Hernandez, Director of Process 
Development, Omega Protein, USA; and Beraat Özçelik, 
Istanbul Technical University, Turkey.

Omega-3 Oils. Role in Disease Prevention and Promotion of 
Health. Clemens von Schacky, Preventive Cardiology, University 
of Munich and Omegametrix, Martinsried, both Germany. 
 Health benefi ts of omega-3 oils are exerted by eicosapen-
taenoic acid (EPA) and docosahexaenoic acid (DHA), but not 
by plant-derived alpha-linolenic acid (ALA), nor is ALA reliably 
metabolized to EPA, and only in trace amounts to DHA. While 
studies focusing on intake of EPA and DHA reported inconsist-
ent results, results of studies focusing on tissue concentra-
tions are quite consistent. The Omega-3 Index (defi ned as the 
percentage of red blood cell EPA+DHA as analyzed with a spe-
cifi c, highly standardized method) refl ects tissue concentra-
tions, and is supported by the largest number of publications 
and research projects. An Omega-3 Index between 8 and 11% 
has been suggested to be optimal for disease prevention.
 Persons with a high omega-3 Index live longer, and cardiac 
events, like sudden cardiac death, and myocardial infarction 
occur less frequently than in persons with a low omega-3 Index. 
This is supported by a slower telomere shortening (thought to 
refl ect biologic aging) associated with a high omega-3 Index. 
Scientifi c societies recommend supplementation with 200 mg 
DHA / day by pregnant women, while preliminary evidence sup-
ports an omega-3 Index-oriented approach. Major depression 
occurs more frequently in persons with a low omega-3 Index, 
indicating that other diseases might also be prevented or amel-
iorated with EPA+DHA.

Review of Antioxidants for Edible Oils. Dushka Dimitrijevic, 
Vice President, Food Protection Systems, Vitiva, Slovenia.
 Oils and fats are very susceptible to oxidation. Their 
susceptibility to oxidation normally increases by increase of 
unsaturated fatty acids percentage. Oxidation process in fats 
and oils is undesirable, because it leads to development of off-
fl avours, potentially toxic reaction products. 
 There are many techniques used for the control of oils 
and fats oxidation. Addition of antioxidants is of considerable 
practical importance in preserving oils and fats from oxidative 
deterioration. Synthetic antioxidants such as BHA, BHT, TBHQ 
and others have been commonly used to inhibit lipid oxidation 
and to retard the development or rancidity in oils and fats. 
Although these synthetic antioxidants are relatively cheap, 
special attention has been given to the use of natural anti-
oxidants, especially those isolated from plants, because of a 
worldwide trend to avoid or minimize the use of synthetic food 
additives that are reported to have negative effect on human 
health. Rosemary extract presents safe and natural alternative 
to synthetic antioxidants with the most potent activity against 
oxidation among all antioxidants.
 In present study antioxidant effi ciency of rosemary 
extract in comparison to gold standards was investigated in 
different oils and fats. The controls were oils without any addi-
tives. Antioxidant effi ciency was measured using rancimat 
test at 100°C. Results showed that rosemary extract possess 
the strongest antioxidant properties compared to tested gold 
standards.

 This study concluded that rosemary extract exhibits anti-
oxidative properties when used in oils and fats and is an effec-
tive mean for prolonging their shelf life. 

Omega-3 Oil Enrichment Technologies. Peter Lembke, 
Bioseutica USA, Rhinebeck, NY, USA
 During the past fi ve years there has been a clear trend 
going from standard 18/12 fi sh oil supplements to higher con-
centrated omega-3 products. The advantages of such prod-
ucts are obvious: less saturated fats, less cholesterol, more 
omega-3 and improved effi cacy.
 Several industrial techniques have been developed in the 
past to achieve highly concentrated omega-3 products but only 
a few have really proven to be useful, mainly due to economic 
reasons or because of quality issues. 
 The four most common omega-3 enrichment technologies, 
i.e.
 - Winterization
 - Urea precipitation
 - Molecular distillation
 - Supercritical Fluid Technology (SFE & SFC)
will be discussed and compared in the presentation, with spe-
cial emphasis on the quality of the fi nal omega-3 concentrate. 

Review of Applications of Omega-3 in Foods and Supplements. 
Ernesto Hernandez, Director of Process Development, Omega 
Protein, USA.
 Following consumer demand, the food and supplements 
industries have introduced a wide variety of products forti-
fi ed with long chain (EPA and DHA) and short (Alpha-linolenic 
acid) chain omega-3 fatty acids. Polyunsaturated oils such as 
omega-3 oils, being inherently unstable and prone to oxidation, 
can undergo rapid deterioration during processing, cooking or 
storage which makes it challenging to fortify foods and manu-
facture supplements with long shelf life.
 Dairy products and beverages fortifi ed with omega-3s are 
the two categories that have seen the highest sales increase 
in the past few years, followed by baked goods. Clinical and 
enteral nutrition products come next, followed by prescription 
omega-3 products and infant formulas. Baked goods such as 
breads, cereals and snacks that can be exposed to high tem-
peratures during processing are particularly susceptible to oxi-
dation and therefore precautions have to be taken to minimize 
exposure to air during manufacture and handling. These food 
products present especial challenges because they require lon-
ger shelf life that can be in some cases more than a year. 
 New and more effective methods have been developed to 
protect omega-3 oils against deterioration. These include: add-
ing effective blends of natural and synthetic antioxidants and 
the use of micro encapsulation, fl uidized bed coating and coac-
erbation techniques. These techniques can effectively prevent 
the formation of any undesirable fi shy odors and fl avors in the 
fi nal food and supplement products as well as appreciably 
extending their shelf life
 This presentation will include examples of methods of pro-
cessing of omega-3 oils to minimize deterioration. It will also 
address purifi cation techniques, addition of new antioxidant 
blends and encapsulation that allows for easier formulation 
and incorporation to foods and long term storage. Methods to 
manufacture omega-3 supplements and technologies for incor-
poration of omega-3 oils into a wide variety of food products 
will also be described. 
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Specialty Oils and Their Applications.
Session Chairs: Frank Orthoefer, Lipid Specialist, FTO 
Food Research, USA; and Aziz Tekin, Professor, Ankara 
University, Turkey. 

Use of Lipases for the Production of Value-Added and Healthful 
Lipids. Casimir C. Akoh, Distinguished Research Professor, 
University of Georgia, USA.
 We employ lipases for the production of value-added 
and healthful lipids. The food, chemical, and pharmaceutical 
industries now use lipases to catalyze reactions leading to 
useful products. In the fats and oils industry, lipases are of 
importance in the production of healthful and functional lipids 
because of their mild reaction conditions and selectivity. They 
are useful in the design or synthesis of alternative lipids or ana-
logs of existing lipids such as human milk fat analogs (HMF) 
for infant formula, sugar esters, healthful lipids containing 
benefi cial fatty acids such as eicosapentaenoic (EPA), doco-
sahexaenoic (DHA), and gamma linolenic acids (GLA). Lipases 
are also used in the production of phytosteryl esters, cocoa 
butter equivalents, and trans-free fats for spreads, shorten-
ings, and margarines. Most often palm oil, palm kernel, and 
other vegetable oils are used as substrates to produce fats and 
oils alternatives with desirable physical and chemical proper-
ties for possible food and clinical applications.

High-Stearic High-Oleic Sunfl ower Oil as Alternative to trans
Fats. Eduardo Dubinsky, Technical Consultant, Eduardo 
Dubinsky & Associates, Argentina.
 A review of the origin, processing and application of high 
stearic high oleic sunfl ower oil is done. 
 A reference to the recent release of Dietary Guidelines 
concerning stearic acid as non raising cholesterol fats is 
included.
 The trigliceryde composition of the oil, its potential 
by means of fractionation and enzymatic interesterifi ca-
tion is described including applications in frying, bakery and 
confectionery.

From Commodity to High Value, Disease Specifi c Products—A 
Case Study: The Role of Tocopherols in Cystic Fibrosis. Andreas 
M. Papas, Adjunct Professor, Health Sciences, East Tennessee 
State University, USA.
 Tocopherols (alpha, beta, gamma and delta) and the cor-
responding tocotrienols comprise vitamin E. In the past, vita-
min E became synonymous with only alpha-tocopherol and, as 
a result, alpha-tocopherol has been the most commonly form 
used in food, supplements and personal care products. In con-
trast, mixed tocopherols had limited commercial use as food 
antioxidants while tocotrienols had no commercial use until 
few decades ago. Signifi cant ongoing research and clinical 
evidence showed that the other tocopherols and tocotrienols 
exhibit unique responses that are different than those of alpha-
tocopherol. These responses have the potential to modulate 
immune and infl ammatory mechanisms, cell signaling and 
apoptosis, gene expression and enzymatic functions and can 
be used to help in the prevention, management and treatment 
of disease. A case study with cystic fi brosis will be discussed.
 In cystic fi brosis, pancreatic insuffi ciency and a dimin-
ished bile acid pool cause malabsorption of important nutrients 
and dietary components leading to defi ciency, poor nutritional 

status and oxidative stress. Of particular signifi cance is the 
malabsorption of fat-soluble nutrients and antioxidants such 
as tocopherols, which are important for normal immune and 
neurological function. The effect of supplementation of tocoph-
erol-rich antioxidant mixture, specially formulated to overcome 
malabsorption, normalized blood levels and appeared to improve 
markers of oxidative stress and infl ammation including sputum 
myeloperoxidase, IL-8 and total neutrophils. Supplementation 
with highly absorbable, antioxidant formulations is being used 
to advance the standard of nutritional care.

Health Benefi ts and Applications of Flaxseed. Kelley 
Fitzpatrick, Director of Health and Nutrition, Flax Council of 
Canada, Canada.
 Flaxseed is unique among oilseeds because it contains 
high concentrations of alpha-linolenic acid (ALA) omega 3 fatty 
acid, soluble and insoluble dietary fi ber as well as phytoes-
trogenic compounds known as lignans. ALA is converted to 
longer-chain (n-3) PUFA, such as eicosapentaenoic acid (EPA) 
and to a limited extent, docosahexaenoic acid (DHA). The effi -
ciency of this conversion and the factors that may modify it 
has important public health implications. Inverse associations 
between the intake of ALA and risk of fatal coronary heart dis-
ease have been observed. ALA may infl uence cardiovascular 
disease risk (CVD) risk by reducing the risk of fatal ventricular 
arrhythmias and sudden cardiac death and through positive 
effects on infl ammatory biomarkers. Because of limitations in 
increasing the public’s consumption of fi sh, the use of ALA may 
be an important source for EPA concentrations in the plasma 
and cell membranes. Dietary fi bers have a well-recognized role 
in alleviating conditions associated with CVD and diabetes. 
Flax lignans show anti-estrogenic effects and also act as anti-
oxidants. This presentation will describe the potential health 
benefi ts of these important fl axseed bioactives as well as food 
applications. 

Biotechnology and Plant Breeding Innovation for Consumer 
Markets. Ibrahim Hamit Esin, Monsanto, Turkey. 
 Abstract not available.

Hot Topics in Processing
Session Chairs: Nurhan T. Dunford, Associate Professor, 
Department of Biosystems and Agricultural Engineering, 
Oklahoma State University, USA; and Okyar Yaylar, 
Yonetim Kulu Baskani, Edirne Yag Sanayi A. S., Turkey.

Introduction to the EHEDG Guidelines for Hygienic Design of 
Separators. Reinhard Moss, Head of Research & Development, 
Head of the EHEDG Subgroup Separators, GEA Westfalia 
Separator Group GmbH, Germany.
 Abstract not available.

The Obligations of Manufacturers and Processors Related to 
the Atex Directives. Tony Verbeeck, Conformity Compliance 
Engineer for Desmet Ballestra Group s.a., Belgium.
 In the framework of the European General Directive 
89/391/CE, the term ATEX (from the French Atmospheres 
Explosibles) is the name commonly given to the framework for 
controlling explosive atmospheres and the standards of equip-
ment and protective systems used for this purpose.
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 Concerning the control of explosion risk there are two European 
Directives: Directive 99/92/EC and the Directive 94/9/EC.
 The directive 99/92/EC sets out a set of obligations of 
the employer and includes two annexes, the fi rst provides the 
defi nitions for the classifi cation of places where explosive 
atmospheres may occur – the so called “Zone” defi nitions. The 
second annex specifi es the minimum requirements for improv-
ing the safety and health protection of workers potentially at 
risk from explosive atmospheres and includes the criteria to be 
used for the selection of equipment and protective systems in 
the different zones.
 The employer has the obligation to prepare a safety docu-
ment, called the EPD (Explosion Protection Document).
 A risk assessment based approach is described where 
potential hazards are identifi ed on the basis of an area clas-
sifi cation exercise to determine the extent and occurrence of 
potentially explosive atmospheres.

Measures for Prevention of Salmonella in Oilseed Meals. F. 
Yesim Ekinci*, S. Genc, and O. Guclu-Ustundag, Yeditepe 
University, Faculty of Engineering and Architecture, Food 
Engineering Department Istanbul, 34755, Turkey.
  Oilseed processing industry is an important part of the 
food and feed chain providing vegetable oils for human con-
sumption and meal as the main by-product which is commonly 
formulated into animal feed. Salmonella, one of the most 
prevalent causes of foodborne illnesses, is a major microbial 
hazard in animal feed. Contamination of meal with Salmonella 
has received increased attention recently due to mounting 
regulatory pressure highlighting its public health signifi cance. 
Salmonella contamination in meal needs to be carefully moni-
tored during oilseed processing as a potential hazard because 
of the persistence of Salmonella for long periods in a wide range 
of materials. While Salmonella can be introduced into the pro-
cessing plant with the oilseed, contamination may also occur 
via air, dust, pests, rodents, and personnel during meal produc-
tion and storage. Proper maintenance and design of produc-
tion and storage facilities and appropriate sanitation measures 
should be used to minimize contamination with Salmonella. 
 This study provides an overview of the possible routes of 
Salmonella contamination during oilseed processing, the mea-
sures aimed at controlling contamination and growth in the 
processing plant and eliminating Salmonella contamination 
in the oilseed meal. In addition to traditional approaches in 
commercial use such as chemical and heat treatment, cur-
rent research on the development of alternative control strat-
egies to eliminate Salmonella from the fi nal product will be 
presented.

New Trends in Deodorizing and Vacuum Production. Jan De 
Kock and Wim De Greyt, Desmet Ballestra Group, Brussels, 
Belgium.
 New developments in deodorising process technology 
are mainly driven by the continuous need for more (cost) 
effi cient processes but also by an increased attention for the 
overall quality of food oils and fats and the reduction of minor 
contaminants.
 Continuous reduction of the operating cost is indeed a 
constant factor of attention which has resulted  fi rst of all in 
refi ning plants with higher capacity. In addition, net energy 
consumption is minimized by optimizing of the heat recovery 
systems and by improved sparge steam distribution systems.

 Operating costs can be further reduced by installing more 
cost effi cient vacuum systems like chilled barometric water 
systems and ice condensing systems, especially in the large 
capacity units. These systems not only lower the processing 
cost per ton but also greatly reduce the effl uents from the 
plant.
 Moreover, the low vacuum levels in the deodorizer ((≤2 
mbar) allow to lower the deodorizing temperature without 
affecting the deodorizing effi ciency. Lowering the deodorizing 
temperature also reduces the formation of unwanted minor 
components like trans fatty acids and MCPD esters.
 Finally, optimizing the deodorizing technology and process 
conditions for the removal of specifi c contaminants (pesticides, 
PAH, dioxins, PCB, mycotoxins,….) while still maintaining a 
high general quality (color, taste, odour, stability …), is an 
important challenge for the future as well.
 Some practical solutions and state-of-the-art technologies 
will be presented.

Lipids as Feedstocks for Polymers, 
Lubricants, and Other Industrial Materials
Session Chairs: Helen Ngo, Research Chemist, Eastern 
Regional Research Center, Agricultural Research 
Service, United States Department of Agriculture, USA; 
and Selim Kusefoglu, Professor, Bosphorus University, 
Turkey.

Thermoplastic Elastomers from Modifi ed Oleic Acid. Zoran S. 
Petrovic and Omprakash Yemul, Pittsburg State University, 
Kansas Polymer Research Center, USA.
 Hydroxy fatty acid methyl esters (HOME) were prepared 
by hydrogenation of epoxidized oleic acid methyl ester. Linear 
diols of different molecular weights were synthesized by self-
condensation of HOME and utilized to make polyester-urethane 
elastomers with different soft segment contents. Polymer 
structures were characterized and related to thermal, mechan-
ical and dielectric properties.

Epoxidation of Methyl Fatty Acid Esters Using Alumina and 
Dopped Alumina as Catalyst. Paulo A.Z. Suarez1, Mírian S.C. 
Pereira1, Kenneth M. Doll2, Brajendra K. Sharma2, and Sevim 
Z. Erhan3, 1University of Brasilia, Institute of Chemistry, Brazil, 
2USDA, ARS, NCAUR, USA; 3USDA, ARS, ERRC, USA.
 Abstract not avalilable.

A Proposed Reaction Mechanism and Chemical Structure of a 
Thermal Polymerized Soybean Base Oil. Mert Arca and Joseph 
M. Perez, Pennsylvania State University, USA.
 The use of vegetable oils in various industrial applications 
is increasing rapidly. Vegetable oils have good lubricity, wear 
protection and low volatility which are desired properties for 
lubricant applications. Soybean oil is widely used in lubricant 
industry due to these properties. For gear oil applications, 
soybean oil suffers from insuffi cient viscosity. Thermal polym-
erization is a way to adjust viscosity of drying oils. This pro-
cess is well known and has application in the ink and lubricant 
industries. This paper proposes a reaction mechanism and the 
chemical structure of some thermal polymerized oils. By using 
the knowledge of the structure, soybean oil, neat, and in com-
bination with other esters was used to prepare base oils of 
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different viscosity grades. The thermal polymerized base oils 
were formulated and studied as potential gear oil base oils. 
Oxidative stability, deposit formation tendency, lubricity and 
additive compatibilities were evaluated. Test methods include 
NMR, PDSC, TGA, PSMO and Four-ball.

Catalytic Modifi cation of Fats and Oils to Value-Added Biobased 
Products. Helen L. Ngo and Thomas A. Foglia, U.S. Department 
of Agriculture, Agricultural Research Service, Eastern Regional 
Research Center, 
600 East Mermaid Lane, Philadelphia, Pennsylvania 19118, 
USA.
 Biobased materials derived from fats and oils can be rela-
tively benign to the environment because they tend to have 
good biodegradability. Oils are used in a myriad of applications, 
including foods, cosmetics, paints, biodegradable lubricants 
and polymers, biodiesel, and more. For many of these applica-
tions, oils must undergo treatments to impart several desired 
properties including good oxidative stability and low tempera-
ture performance. It is thus important to develop effi cient cat-
alytic processes to upgrade oils so that they possess desired 
properties for intended applications. In this talk, I will pres-
ent our research efforts in developing highly effi cient catalytic 
routes for the conversion of unsaturated linear-chain fatty acids 
to important chemical intermediates, including branched-chain 
fatty acid isomers and dicarboxylic fatty acids, for the produc-
tion of biodegradable lubricants and polymers. The approaches 
we developed are environmentally friendly, economically viable, 
and can have potential positive impacts on the development of 
new biobased products. 

3-MCPD and Glycidyl Esters Analytics and 
Mitigation
Session Chairs: Phil Hogan, Director, Global Oils & Fats 
Research, Archer Daniels Midland Company, Germany; 
and Selma Türkay, Professor, Istanbul Technical 
University, Turkey.

3-MCPD and Glycidyl Esters: A Perspective. Nils Hinrichsen, 
Research Manager, ADM Noblee, Germany.
 The subject 3-MCPD- and Glycidyl-esters is discussed with 
some vigour amongst the scientifi c community. 
 Various analytical methods have been developed, but as 
yet an internationally accepted methodology is not available. 
Some methods follow the principle of an ester cleavage fol-
lowed by a derivatization and a subsequent analysis by GC-MS. 
Others use direct measurements and require only a minimum of 
sample preparation. However, different methodologies can pro-
duce signifi cantly different results, even on identical samples. 
To date, it has not been wholly demonstrated which methodol-
ogy offers the most precise analysis.
Studies on the toxicology of 3-MCPD- and Glycidyl-esters are in 
progress, but no precise results have presently been published.
 Industry and academia have carried out signifi cant 
research in the area of mitigation (and analysis) and an under-
standing of mitigation techniques is developing.
 In this presentation results of various methods are com-
pared and possible mitigation strategies are discussed. 

Analysis and Occurrence of Bound Glycidol and 2- and 3-MCPD 
in Edible Oils. Jan Kuhlman, Dipl. Chemiker/Teamleiter 
Chromatographie, SGS Germany GmbH, Germany.
 Since bound 3-MCPD and glycidol have been determined 
as process contaminants occurring commonly in refi ned edible 
oils, there has been some concern due to the possible toxic 
effects of 3-MCPD and particularly glycidol. In order to moni-
tor these compounds there is an obvious need for reliable and 
practical analytical methods. Whereas the indirect determina-
tion of bound MCPD and glycidol using GC-MS techniques is 
more commonly established, analytical LC-MS methods for the 
quantifi cation of glycidyl and 3-MCPD esters are somewhat 
new. Meanwhile several direct and indirect methods are in 
development or have already been established, but differences 
in the obtained results have raised issues which approach is 
more reliable. Furthermore, recent fi ndings of bound 2-MCPD 
in refi ned oils seem to require analytical methods covering this 
kind of analyte as well.
 The main topic of this presentation is a novel indirect 
approach that allows the parallel determination of bound gly-
cidol and 2- & 3-MCPD within one analytical method. The con-
cept of this method, some comparative results achieved by 
direct vs. indirect analysis and the determination of the above 
mentioned analytes in some customary oils and fats will be 
presented. 

An Overview of Analytical Methodology for 3-MCPD Esters and 
Glycidyl Esters in Oils and Fats. Karel Hrncirik, Senior Scientist 
Fat Technology, Unilever R&D Vlaardingen, The Netherlands.
 Within the last few years signifi cant attention has been 
paid to the fatty acid esters of 3-monochloropropan-1,2-diol 
(3-MCPD) and glycidol, two classes of processing contami-
nants formed during refi ning of edible oils and fats. Although 
several analytical methods are available, no standard method 
has been established yet. The analytical methods currently 
used can be classifi ed as either indirect, in which all 3-MCPD/
glycidyl esters are converted to the free form and quantifi ed 
as a sum, or direct, in which each single ester is quantifi ed 
separately. Main advantages of indirect methods are the higher 
sensitivity, the need of just a single standard for the quantifi -
cation and the certainty of the detection of all 3-MCPD/glyci-
dol derivatives present in the sample. On the other hand, the 
series of chemical reactions that take place during sample 
preparation in indirect methods may affect the reliability of 
the results mainly due to the potential formation of 3-MCPD/
glycidol ex-novo from precursors that may be present in the 
sample. A recent profi ciency test with participation of a large 
number of European laboratories showed signifi cant inconsist-
ency in the results obtained by some of the indirect methods 
used. That implies an underlying uncertainty in the results of 
different studies (e.g. on toxicity, occurrence, mitigation), in 
which these methods were applied. It is becoming clear that 
the analytical methodology for 3-MCPD and glycidyl ester anal-
ysis needs to be reviewed and consolidated. 

Direct Analysis of MCPD Esters and Glycidyl Esters in Various 
Edible Oils. Mathieu Dubois1, Alfred Donaubauer2, Walburga 
Seefelder1, 1Nestlé Research Center, Lausanne, Switzerland, 
2NQAC Weiding/Nestlé Deutschland AG, Frankfurt am Main, 
Germany.

Fatty acid esters of 3-mono-chloro-1,2-propanediol (ME) 
and 2,3-epoxy-1-propanol (GE) have been found to occur in 
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refi ned fats and oils [1-3]. Although no evidence is available 
indicating any adverse health effects from ME and GE in food, 
these substances have raised safety concerns, considered as 
a source of 3-MCPD and glycidol human exposure. Today, ME 
and GE are mainly analysed indirectly by GC techniques, after 
dedicated but uncontrolled hydrolysis and derivatisation pro-
cedures [4-6]. The various methods have shown differences 
in results leading to doubts on their reliability and as a con-
sequence, slowing down research in mitigation processes. 
Furthermore data from studies conducted in model systems 
and actual food matrices confi rm that information of the struc-
tural diversity of these compounds may become important to 
understand their (safety) signifi cance [1, 7]. Due to the men-
tioned aspects there is a strong need for the development of 
reliable and sensitive direct methods for GE and ME. Whereas 
the detection of ME and GE can easily be achieved under con-
ventional high-performance liquid chromatography coupled 
with mass spectrometry (LC-MS) conditions as indicated by 
previous studies [8, 9], their isolation from edible oils for sen-
sitivity reasons is far more challenging. The presentation gives 
an overview on different approaches for extraction (SPE, GPC) 
and quantitation (standard addition, isotopically labeled stan-
dards) that have been investigated, resulting in a validated 
method for the simultaneous quantitative determination of ME 
and GE using SPE extraction followed by LC-MS (Time-of-Flight 
and Triple quadrupole). Finally, the applicability of direct ana-
lytical approaches (determination of MEs and GEs “as such”) 
versus indirect analytical approaches has been investigated, 
by comparing oil samples results. 

[1] Z. Zelinkova, B. Svejkovska, J. Velisek, M. Dolezal. Fatty acid esters of 3-chlo-
ropropane-1,2-diol in edible oils. Food Addit Contam. 2006, 23, 1290–1298.

[2] Federal Institute for Risk Assessment (BfR). Initial evaluation of the assess-
ment of levels of glycidol fatty acid esters detected in refi ned vegetable fats 
(in German). http://www.bfr.bund.de/cm/208/erste_einschaetzung_von_
glycidol_fettsaeureestern.pdf. BfR Opinion No. 007/2009, 10 March (2009).

[3] Weisshaar R, Perz R Fatty acid esters of glycidol in refi ned fats and oils. Eur 
J Lipid Sci Technol. 2010, 112, 158–165

[4] Weisshaar, R. Determination of total 3-chloropropane-1,2-diol (3-MCPD) in 
edible oils by cleavage of MCPD esters with sodium methoxide. Eur. J. Lipid 
Sci. Technol. 2008, 110, 183–186

[5] Divinova, V.; Svejkovska, B.; Dolezal, M.; Velisek, J. Determination of free and 
bound 3-chloropropane-1,2-diol by gas chromatography with mass spectro-
metric detection using deuterated 3-chloropropane- 1,2-diol as internal stan-
dard. Czech J. Food. Sci. 2004, 22, 182–189.

[6] Baer, I.; de la Calle, B.; Taylor, P. 3-MCPD in food other than soy sauce or 
hydrolysed vegetable protein (HVP). Anal. Bioanal. Chem. 2010, 396, 
443–456. 

[7] W. Seefelder,. N. Varga, A. Studer, G. Williamson, et al.: Esters of 3-chloro-
1,2-propanediol (3-MCPD) in vegetable oils: Signifi cance in the formation of 
3-MCPD, Food Addit Contam.2008, 25, 391–400.

[8] Haines TD, Adlaf KJ, Pierceall RM, Lee I, Venkitasubramanian P, Collison MW. 
Direct determination of MCPD fatty acid esters and glycidyl fatty acid esters 
in vegetable oils by LC-TOFMS. JAOCS, 2010, in press.

[9] Masukawa Y, Shiro H, Kondo N, Kudo N. Generalized method to quantify gly-
cidol fatty acid esters in edible oils. JAOCS. 2010, in press.

An Update: Risk Assessment of 3-MCPD and Glycidol Fatty 
Acid Esters in Food. Alfonso Lampen, Head of Department of 
Food Safety, German Federal Institute for Risk Assessment, 
Germany.
 Abstract not available.

Update on the Development of a Sensitive, Accurate, and 
User-Friendly Method for the Direct Determination of 3-MCPD 
Esters. Katrin Schutte, Procter & Gamble Eurocor, Belgium, on 
behalf of: J. D. Pinkston, P.J. Stoffolano, The Procter & Gamble 

Company, Winton Hill Business Center, 6300 Center Hill Ave., 
Cincinnati, OH 45224, USA. 
 Occurrence of 3-Monochloropropanediol (3-MCPD) and 
its fatty acid esters (3-MCPD esters, containing one or two 
fatty acids at the sn-1 and sn-2 position of the glycerol back-
bone) has been reported for refi ned fats and oils by several 
groups. A number of groups have been working to strengthen 
analytical methods to determine these compounds. The fi rst 
and most widely-used analytical method involves cleavage of 
esters with sodium methoxide, derivatization, and GC/MS. 
Later evidence indicates that this “indirect” method can over-
estimate the total level of 3-MCPD. Recently, a direct method 
for the 3-MCPD esters using LC/TOFMS of the sodium adduct 
ions has been described. This method addresses many of the 
issues surrounding the indirect GC/MS method, but requires 
frequent instrument maintenance. We have developed a direct 
LC/MS/MS method of the ammonium adducts of the esters. 
This method provides improved limits of detection and is very 
user friendly. Details of the method will be described in this 
presentation.

Thursday, 23 June 2011
Volunteer Paper Session Coordinator: Richard F. Wilson, 
Consultant, Oilseeds and Bioscience Consulting, USA.

Morning Parallel Sessions

Advances in By-Product Utilization
Session Chairs: Keshun Liu, USDA, ARS, West Pacifi c 
Region, USA; and Melek Tuter, Istanbul Technical 
University, Turkey.

Antioxidative Activities of the Extracts from Thailand 
Indigenous Rice By-Products. V. Klompong1 and S. Benjakul2, 
1Dept. of Food Science and Technology, Thaksin University, 
Thailand, 2Dept. of Food Technology, Faculty of Agro-Industry, 
Prince of Songkla University, Thailand.
 Antioxidative activities of the extracts from rice by-prod-
ucts, including husks and brans, variety Hom Nin, Sangyod 
and Leb Nok, extracted with water and 70% ethanol were 
investigated. Total phenolic compound of the extracts was 
varied (p<0.05), depending on extracting solvents, types of by-
product and varieties of rice. Total phenolic compounds of the 
extracts were varied from 7.60-92.64 mgGAE/g sample. Hom 
Nin rice bran extract from ethanol showed the highest total 
phenolic compound among all samples (p<0.05). At the same 
concentration of total phenolic compounds, Hom Nin rice bran 
extract from ethanol possessed the strongest antioxidative 
activities (p<0.05), including DPPH radical scavenging activ-
ity, ferric reducing antioxidant power (FRAP) and metal chelat-
ing activity. FRAP of Hom Nin rice bran extract from ethanol 
was stable when heated up to 90°C for 30 min. However, DPPH 
radical scavenging activity and metal chelating activity were 
decreased (p<0.05) as the temperature increased. When Hom 
Nin rice bran extract from ethanol was applied in raw and fried 
ground porks in comparison with the control, the lower perox-
ide value and thiobarbituric acid was observed thorough out 
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the storage time (p<0.05). Thus, the extract from rice by-prod-
uct could be used as natural antioxidant in the food system.

Purifi cation and Utilization of Glycerol from Karanja Biodiesel 
Waste. C.S. Madankar and S.N. Naik, Indian Institute of 
Technology, India.
 Production of biodiesel is increasing rapidly and huge 
amount of crude glycerol is being generated. Glycerol is a 
by-product from biodiesel industry. Bio-diesel waste mainly 
contain crude glycerol up to 11% and some amount of soap, 
monoglycerides, diglycerides, triglycerides, methyl alcohol, 
water and traces of unsaponifi able matter. Biodiesel waste 
which contains mainly crude glycerol up to 35%, can be puri-
fi ed and used for the value added products. Glycerol is having 
wide applications and it is too costly to refi ne the crude glyc-
erol to a high purity, especially for medium and small biodiesel 
producers, thus there is a huge quantity of waste generated 
from the biodiesel industry. Up to 2010 production of biodiesel 
will go up to 13 million tones, thus the biodiesel waste, which 
is mainly crude glycerol will be produced in huge quantity, 
nearly 1.3 million tones. Karanja Crude glycerol was purifi ed by 
phosphoric acid treatment followed by liquid-liquid extraction 
with hexane and ethyl acetate, then decolourization with acti-
vated charcoal, gives glycerol with purity of 91%, which was 
identifi ed and quantifi ed by HPLC. This purifi ed glycerol was 
subjected to glycerolysis to give Mono and Diglycerides. These 
are mainly used as emulsifi ers, wetting agents, pesticides, and 
into agrochemical formulations.

Antinutritional and Amino Acid of Protein Extract from Defatted 
Roselle Seed. N.Y. Tran-Thi and Y.-H. Ju, National Taiwan 
University of Science and Technology, Taiwan.
 Roselle (Hibiscus sabdariffa L.) is an annual plant belong-
ing to the family Malvacaes, normaly cultivated in tropical 
areas. It is utilized mainly for its calyces and fi ber (term). Its 
seed is quite easy to obtain as it is a by-products in the produc-
tion of roselle calyx. It can be used as cattle-feed, yet com-
monly discarded as waste. Many studies about roselle seed 
protein affi rm that it is an excellent source of dietary protein, 
because it contains albumin, globulin, glutelin and prolamin 
including lysine, arginine, leucine, phenylalanine and glutamic 
and small quantities of antinutrition. Protein of roselle seed 
can be isolated and utilized as functional ingredients in food. 
This study focused on isolating protein from defatted roselle 
seed with higher yield by extraction using various solvents. 
Both qualitative and quantitative determinations of inhibitors 
such as phytic acid, trypsin, gossypol, and saponin were also 
investigated. Frezze drying followed by isoelectric precipitation 
of protein was employed to obtain protein precipitate in powder 
form. Furthermore, HPLC was employed to analyse amino acid 
profi le of protein powder obtained from defatted roselle seed.

Wax Esters from Activated Sludge. L.-H. Huynh and Y.-H. Ju, 
National Taiwan University of Science and Technology, Taiwan.
 Activated sludge with its high lipid content recently has 
received considerable attention as a potential source for 
biodiesel production. Studies on the possibility of biodiesel 
producing from activated sludge have rapidly grown in recent 
years. In addition, besides high lipids content, activated sludge 
also contains signifi cant amount of valuable compounds such 
as tocopherols, physterols and squalene, which would be of 
interest for the strategy of utilization of activated sludge.

 It is noteworthy that activated sludge from Uni-President, 
a food processing company in Taiwan, contains more than 25 
wt% wax ester. Wax esters which are commonly obtained from 
plants or living organism are widely use in cosmetics, lubri-
cants, polishes, surface coatings etc. So the discovery of high 
wax content in activated sludge may lead to a new approach 
to activated sludge as well as fi nding utilization of activated 
sludge and its wax ester.
 In this study, wax ester was separated by acetone pre-
cipitation from crude sludge oil obtained from the hexane-
extraction of dried activated sludge. The wax esters obtained 
were then subjected to hydrolysis into long chain fatty acids 
and fatty alcohols and their profi les were determined by gas 
chromatography.

Preparation of Some Anionic Surface Active Agents from Local 
Raw Materials. Twfi c Kassem*, Fwzia Eldib, and Ammona 
Salem, Egyptian Petroleum Research Institute, Nasr City, 
Cairo, Egypt.
 For the purpose of fi nding some possible utilization of 
locally produced non-edible oils, namely, rice-bran and cas-
tor oils. Some fatty acids monoglycerides were prepared from 
these oils and also from stearin. These fatty monoglycerides 
were evaluated as starting materials for preparation of anionic 
surfactants. The prepared surfactants were confi rmed by IR 
spectroscopy. The surface properties were measured under 
neutral conditions, in aqueous solution of the prepared com-
pounds. The surface and interfacial tensions were measured 
by a Du-Nouy Tensiometer (Kruss, type 8451). Critical Micelle 
Concentrations (CMCs) were measured by two different meth-
ods, a surface tension curve method and conductivity method.
 Also Kraft point, foaming height, emulsion stability, calcium 
stability, stability to hydrolysis were measured. Furthermore 
the biodegradability properties of these surfactants in percent-
age were examined in medium containing ordinary river water.

[1] Halldor Thormar,* Hilmar Hilmarsson, and Gudmundur Bergsson, Appl Environ 
Microbiol; 72(1): 522-526. (2006).

[2] Biswas, A.K., and B.K. Mukherji, J. Am. Oil Chem. Soc. 37”.171 (1960).
[3] El-Dougdoug, W. I. W.; Grasas y Aceites, 50 (5), 385-391 (1999).
[4] Dadey, Eric J. Mei, Xiao-hui U.S. Patent, 6316424 (2001).

Composition and Functional Lipid Profi les of Low Phytate 
Barleys and Related Cultivars. Robert A. Moreau1, Keshun 
Liu*2, Phil Bregitzer2, and Kevin B. Hicks1, 1USDA-ARS, 
Sustainable Biofuels and Co-Products Research Unit, Eastern 
Regional Research Center, Wyndmoor, PA, USA, 2USDA-ARS, 
Small Grains and Potato Germplasm Research Unit, Aberdeen, 
Idaho, USA.
 Barley, one of the earliest cultivated cereal grains in the 
world, is gaining renewed interest for use in food, feed and 
as a bioethanol feedstock. Like other grains, its high phytate 
content is undesirable since phytate affects mineral bioavail-
ability contributes to P pollution to environment. Recent breed-
ing advances have led to the development of several barley 
lines (hulled or hulless) with reduced levels of phytate. One of 
them was recently released by USDA-ARS as a low phytate cul-
tivar (Clearwater). Because barley oil contains high levels of 
tocotrienols and other functional lipids, we conducted a study 
to compare levels of tocopherols and tocotrienols, fatty acid 
composition, and proximate composition of fi ve low-phytate 
genotypes with fi ve related cultivars having normal phytate 
contents. Seed samples of the ten genotypes were collected 
from three growing locations, each having two plots. Results 
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showed that both location and genotype had signifi cant effects 
(p < 0.05) on most attributes measured. However, correlation 
between a nutrient level and phytate level was rather week (r 
square ranged from 0.000 to 0.293), indicating that the phy-
tate level had an insignifi cant effect on all attributes. When 
genotypes were grouped into hulled and hulless, for many nutri-
ents, the hulless had higher levels than the hulled type.

Phenolic Acid Composition and Antioxidant Activity of 
Distillers Dried Grains with Solubles (DDGS) as Compared with 
Corn. Devanand Luthria1, Ayaz A. Memon1, and Keshun Liu*2, 
1USDA-ARS, Food Composition and Method Development Lab, 
Beltsville, Maryland, USA, 2USDA-ARS, West Pacifi c Region, 
Aberdeen, Idaho, USA.
 Sample sets of ground corn and the corresponding dis-
tillers dried grains with solubles (DDGS) were collected from 
three commercial plants in Iowa. Phenolic acids were analyzed 
by high performance liquid chromatography coupled with diode 
array and/or mass spectrometry. The antioxidant activity was 
analyzed by ferric reducing antioxidant power (FRAP) assay. The 
fi ve phenolic acids in DDGS were identifi ed as vanillic acid, caf-
feic acid, p-coumaric acid, ferulic acid, and sinapic acid, with 
ferulic acid and p-coumaric acid, accounting for about 80% of 
the total phenolic acids. In relative term, the phenolic acid pro-
fi le of DDGS was comparable to that of corn. However, the aver-
age content ratio of each acid in DDGS over corn ranged from 
about 1.2 (caffeic) to about 5.5 (p-coumaric) but the ratio for 
ferulic and total acids remained similar at about 3.3. The ratio 
in antioxidant activity of DDGS over corn was about 2.5. There 
data suggested that there were minor changes in individual 
acids during processing. Furthermore, signifi cant variation was 
observed in the phenolic acids content of DDGS among plants.

Rapid Microwave-assisted Transesterifi cation of Waste 
Frying Oil for Biodiesel. Sevil Yucel*, Isa Rahmanlar, and 
Didem Ozcimen, Yildiz Technical University, Bioengineering 
Department, Esenler, 34210, Istanbul, Turkey.
 In this study, biodiesel (FAME) was produced from waste 
frying oil by microwave assisted transesterifi cation. Microwave 
irradiation produces effi cient internal heating by direct coupling 
of microwave energy with the molecules (solvents, reagents, 
catalysts) that are present in the reaction mixture. Compared 
to conventional transesterifi cation, the methyl ester produc-
tion happens rapidly and the conversion is higher within a short 
time by microwave method, since transferring energy into sys-
tem is very effi cient. In addition to reducing reaction time, this 
process also diminish energy consumption and byproduct and 
makes separation process easier. Reaction parameters such 
as time (1, 3, 5, 10 min.), catalyst concentration, (0.5-1.5 
wt%) and methanol: oil molar ratios (6:1, 9:1, 12:1, and 15:1) 
were studied. The purity and yield were found to be affected 
by factors investigated. The best result under optimized condi-
tions was 97.2% purity using catalyst amount of 1.5% at a 
methanol/oil molar ratio of 15 in 3 minutes. This product can 
be used directly as biodiesel or in various industrial applica-
tions without any purifi cation.

Accelerated Solvent Extraction as a Technology for Utilization 
of Canola By-products and Deriving Novel Antioxidants. Usha 
Thiyam-Hollaender*, Human Nutritional Sciences/RCFFN, 
University of Manitoba, Winnipeg, MB, Canada.
 Combinations of elevated temperature and pressure can 

cause some structural changes in phenolics. Use of high tem-
perature and pressure as in accelerated solvent extraction 
(ASE) can also improve the mass transfer rate, enhance pheno-
lics extraction, reduce the processing time and obtain higher 
extraction yield. Thus, ASE has some advantages for extrac-
tion of natural products. Furthermore, this technology has 
been used successfully for the extraction anthocyanins from 
grape skin. However, information on the extraction of pheno-
lics from canola using ASE is very limited. The major objective 
of this study was to evaluate applicability of ASE for extrac-
tion of bioactive phenolics and then to compare the effective-
ness of ASE with conventional extraction methods based on 
their extraction yields, total phenolic contents and antioxidant 
activities. ASE is a promising technology for industrial applica-
tions as indicated by our study due to the high yield of canolol 
and sinapic acid derivatives. This study could result the value 
addition of canola meals as sources of active phenolics which 
further fi nd application in food, animal feed, nutraceutical or 
pharmaceutical industry.

Enhanced Yield of Phenols from Cashew Nut-Shell via A Two-
Step Extraction Method. Maria Yuliana* and Yi-Hsu Ju, National 
Taiwan University of Science and Technology, Taipei, Taiwan.
 High concentration of long chain phenols are found in 
cashew nut shell liquid (CNSL) and have been reported to have 
numerous medical applications and polymer industries. A num-
ber of methods have been done to separate CNSL from cashew 
nut-shell (CNS), for example supercritical CO2 (SC-CO2) extrac-
tion, subcritical water (SCW) extraction and soxhlet extrac-
tion. Soxhlet extraction method is known to release the 
highest amount of phenols. However, after 30 hours of extrac-
tion by using methanol, another 350 hours time addition only 
gives a slight increase in the content (2%). In this work, two-
step extraction method was proposed to increase the phenols 
extracted amount within shorter time. Soxhlet extraction (30 
h) using either methanol or n-hexane followed by SCW extrac-
tion (1 h, 140°C, 20 bar) processes are chosen to release the 
phenols from CNS matrix. By using this method, the extract 
are enhanced up to 1.5-1.9 times from the single step soxhlet 
extraction or around 5-6 times from the SC-CO2 extraction. The 
phenols composition and stability in each process were moni-
tored, while the effect of the two-step method to CNS matrix 
structure was briefl y compared to the other previous methods.

Application of GLC and UV absorption in the Adulteration 
Assessment of Canola-Virgin Olive Oil Admixture with Olive 
Pomace Oil. Manochehr Bahmaei*1,2, Faranak Kalantari1, and 
Roozbeh Nazeri1, 1Savola Behshahr Co., Tehran, Tehran, Iran, 
2Islamic Azad University, North Branch, Tehran, Tehran, Iran.
 The aim of this study was to develop an analytical method 
for detecting of Olive-Pomace oil in Canola -Virgin Olive oil 
admixtures (up to 30% Virgin Olive Oil), which is based in trit-
erpenic dialcohols quantifi cation by high resolution GLC. It was 
observed that 5% Pomace (p<0.05) is detectable with sterol 
separation in which correlation was 0.9796. The limit of detec-
tion (LOD) and limit of quantifi cation (LOQ) of GLC method 
were 0.09% and 0.3% of Olive-Pomace oil respectively. Also, 
total sterols content was measured based on area of total ste-
rols without terpenic dialcohols, Betuline was used as Internal 
Standard. The quality of oils were evaluated by UV method 
which had good correlation between specifi c extinction ΔK) 
and extent of Pomace oil in admixture (r=0.9721).
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Emerging Technologies in Edible Applications
Session Chairs: Richard F. Wilson, Consultant, Oilseeds 
and Bioscience Consulting, USA; and Guldem Ustun, 
Istanbul Technical University, Turkey.

Characterization of Aegean Olive Oils According to Their 
Thermal Properties By Differential Scanning Calorimetry. Huri 
Ilyasoglu*2 and Beraat Ozcelik1, 1Istanbul Technical University, 
Food Engineering Department, Istanbul, Turkey, 2Gumushane 
University, Department of Nutrition and Dietetics, Gumushane, 
Turkey.
 The aim of this study was to evaluate the possibility of 
using differential scanning calorimetry (DSC) as a tool for char-
acterization of olive oil with respect to cultivar and crop sea-
son. Commercial extra virgin olive oils (EVOOs) were collected 
from Aegean region in two consecutive seasons. Thermal 
properties (upon heating) and chemical properties of the olive 
oil samples obtained from Ayvalik and Memecik cultivar were 
analyzed. Correlations between the thermal properties and 
the chemical properties were determined as well. The ther-
mal properties of Aegean cultivars were found to be infl uenced 
by major components (palmitic acid, oleic acid, linoleic acid, 
triolein and palmitodiolein). The melting onset temperature, 
the temperature range of melting, and the melting enthalpy 
of Aegean cultivars showed signifi cant differences (p<0.05). 
Furthermore, the melting offset temperature, the temperature 
range of melting and the melting enthalpy of Aegean cultivars 
presented signifi cant differences with respect to crop season 
(p<0.05). In conclusion, DSC heating thermograms with their 
characteristic peaks may be utilized to differentiate olive oils 
according to cultivar and crop season.

Stewardship Practices Required in the Production of the 
Coming New Value-added Soybeans. K. Nill*, American 
Soybean Association, International Marketing, Chesterfi eld, 
Missouri USA.
 Numerous new value-added soybeans bearing soyoils pos-
sessing better functionality and/or nutritional aspects than 
conventional soybean oil will be commercially grown beginning 
in 2012. In order to achieve their full commercial potential, 
these new soybeans will have to be produced and transported 
in a manner that maintains their integrity and avoids mix-in 
to commodity soybean shipments. Also, there will have to be 
strict compliance with all governmental regulatory regimens 
around the world.
 The U.S. soybean farmer organizations have a long history 
of successful identity-preserved soybean production steward-
ship and strict compliance with applicable government regula-
tory regimens. This presentation will cover that documented 
history and also delineate the many steps that will be taken 
by U.S. farmers to produce and deliver the coming new value-
added soybeans to oilseed processors.

Effects of Nigella sativa L. Fixed Oil Supplementation on 
Nutritive Quality of Cookies and Infl uence on Lipid Blood Profi le 
Management. M-Tauseef Sultan*1, Masood Butt2, Faqir Anjum2, 
Saeed Akhtar1, and Naveed Ahmad1, 1B.Z. University, Multan, 
Punjab, Pakistan, 2NIFSAT, UAF, Multan, Punjab, Pakistan.
 The core objective of present research study was to 
explore the role of Nigella sativa L. (Black cumin) fi xed oil 
(BCFO) as functional ingredients in cereal-based products. 

The results indicated that addition of fi xed oil infl uenced the 
physical characteristics of cookies signifi cantly. Chemical 
attributes were not affected but gradual increase in BCFO 
increased the amounts of total tocopherols signifi cantly from 
9.85±0.392 to 53.19±1.689mg/kg-oil. Further, BCFO addition 
signifi cantly enhanced α-, β-, γ-, δ-Tocopherols i.e. 8.80±0.630 
to 32.19±1.410, 0.96±0.035 to 3.47±0.114, 0.09±0.000 to 
14.98±0.520, 0.00±0.000 to 2.55±0.127mg/kg-oil, respec-
tively. Likewise, thymoquinone contents were recorded high-
est in cookies containing 5.0@ BCFO (7.25±0.482mg/100g). 
Additionally, oxidative stability of the cookies was also improved 
with BCFO addition. Moreover, fi xed oil @ 4% rated better on 
hedonic scale by the trained taste panel during sensory evalu-
ation. The infl uence of BCFO @ 4.0% in balancing lipid profi le 
was also assessed; cholesterol, low-density lipoprotein (LDL), 
and triglycerides were reduced signifi cantly. Present research 
investigation brightened the prospects of using BCFO in dif-
ferent food products that may produce healthy impact on end 
consumers.

Proximate Analysis and Oil Compositions of Several Wild 
Almond Species Growing in Iran. Ali Moayedi, Karamatollah 
Rezaei*, and Sohrab Moini, University of Tehran, Karaj, Tehran, 
Iran.
 In this study, proximate analysis and oil compositions of 
several wild almond species including Amygdalus scoparia col-
lected from Beyza (AZ) region (Fras, Iran) and A. scoparia from 
Borazjan (AJ) region (Boushehr, Iran) and A. hausknechtii from 
Firuzabad region (AH) and also those of a domestic species, 
A. dulcis from Estahban (AD) region (Fars, Iran) as a reference 
were investigated. Oil contents in four samples ranged from 
44.4 (AJ) to 51.4% (AD). The main fatty acid in the extracted 
oils from the studied almonds was oleic acid (66.7 to 69.7%) 
followed by linoleic acid (18.2 to 23.0%). Protein and carbohy-
drate contents were found to be within the ranges 19.9-22.1% 
and 22.0-26.4%, respectively. Mean values for Zn, Mn, Cu, P, 
Ca and Mg were 6.39, 2.80, 1.28, 406, 503 and 429 mg per 
100 g nut. Zn concentrations in the wild species were found 
to be higher than that in the domestic one. Signifi cantly higher 
levels of amygdalin contents were found in the wild almond 
species when compared to that in the domestic species.

Effect of Different Nutritional Components and Medium 
Conditions on the Optimization of Gamma-linolenic Acid 
Production by Arthrospira platensis (Spirulina). Mohammadtaghi 
Golmakani, Karamatollah Rezaei*, Sara Mazidi, and Seyyed 
Hadi Razavi, University of Tehran, Karaj, Tehran, Iran.
 The microalga Arthrospira platensis (Spirulina) is an excel-
lent source of gamma-linolenic acid (GLA), an essential polyun-
saturated fatty acid (PUFA). The effects of batch and fed-batch 
addition of ethanol and acetic acid (instead of glucose that 
is commonly used as a carbon source) at different tempera-
tures (25, 30, and 35°C) were investigated on the biomass and 
lipid production with a focus on GLA production. Regardless 
of the type of carbon source, maximum biomass production 
and specifi c growth rate were obtained in the fed-batch culture 
at 30°C. Concentration of PUFAs increased (from 30.8% to 
42.6%) when the cultivation temperature was decreased from 
35 to 25°C. This, in turn, resulted in an increase (from 19.2% 
to 27.7%) in GLA concentration. Despite that, highest levels 
of lipid and GLA contents in the medium (96.2, 23.1 mg L-1, 
respectively) were obtained at 30°C with the addition of etha-
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nol through a fed-batch system. These results indicate that the 
application of mixotrophic culture (where both light and a car-
bon source are provided to meet the energy requirements) with 
the addition of ethanol and also selecting optimum cultivation 
temperature offer a more effective and economical way for the 
production of high GLA-enriched Spirulina.

BIPEA—Organiser of Profi ciency Testing Schemes on 
Organoleptic Characteristics of Olive Oils. Jérôme Nassibou 
and Gilliane Mathiaud*, Bipea, Gennevilliers, France.
 Created in 1970, on the initiative of professionals of 
the cereal fi eld, Bipea is an international non-profi t organiza-
tion. Since its creation, Bipea has expanded its activities to 
other fi elds and proposes, nowadays, 56 Profi ciency Testing 
Schemes (PTS) to its members in the following areas: 
 - cereals, oilseeds and animal feed 
 - food industry except cereal products 
 - environment and contaminants.
 For a laboratory, the participation in a P.T. Scheme is usu-
ally a tool for self-checking.
 Since 3 years, Bipea has been offering to its partici-
pants the possibility to get information about their accuracy, 
by interlaboratory comparison, using a qualitative evaluation 
of the result, on the organoleptic characteristics of olive oils 
according to the commission regulation (EC) n°640/2008 of 
4 July 2008 amending Regulation (EEC) No 2568/91. Thus 
3 times a year the laboratories have the opportunity to com-
pare themselves on the grading or labelling of the oil according 
to the intensity of the defects perceived, their fruitiness and 
other positive attributes, as determined by a group of tasters 
selected, trained and monitored as a panel. With nearly 20 
international participants, we adapt our schedule to the differ-
ent kind of products that can be found on the market in order 
to fi t to the needs of the laboratories.

The Shape-selective Hydrogenation of FAMEs and Vegetable 
Oils. A. Philippaerts*1, S. Paulussen1, S. Turner2, O.I. Lebedev2, 
G. Vantendeloo2, P. Jacobs1, and B. Sels1, 1KU Leuven, Heverlee, 
Belgium, 2University of Antwerp, Antwerpen, Belgium.
 Catalytic hydrogenation of vegetable oils is a well-known 
process in food industry to make the oil more resistant against 
air autoxidation and to obtain fats with a certain melting pro-
fi le. Unfortunately, hydrogenated edible oils have negative 
health impact, due to the cis/trans isomerization of the double 
bond, occurring in parallel with hydrogenation.
 One aim of the present research is to investigate the 
fundamental basis for selective removal of trans-isomers 
from a hydrogenated oil sample via sorptive and size exclu-
sion phenomena. It is known that zeolites act as molecular 
sieves, excluding the access of molecules with a diameter too 
large to enter the pores. From the different zeolite topologies 
tested, the ZSM-5 zeolite appears the best choice to distin-
guish between the linear trans chain (methyl elaidate) and the 
bended cis chain (methyl oleate). Loading the ZSM-5 zeolite 
with Pt clusters within the crystal matrix allows the selective 
hydrogenation of the trans-isomer, while leaving the cis-isomer 
almost unreacted.
 Finally, different Pt catalysts were tested in the hydroge-
nation of vegetable oils. Shape-selective Pt/ZSM-5 catalysts 
are capable of hydrogenating common soybean oils into stable 
(devoid of C18:3), essentially trans-free fats with extraordinary 
plasticity, very useful for high-nutritive bakery shortenings.

Studying the Thermal Oxidation of Canola using DSC. Majid 
Ameri*1, Manouchehr Bahmaei2, and Ehsan Shoaei1, 1Savola 
Behshahr Company, Tehran, Tehran, Iran, 2Azad University, 
Tehran, Tehran, Iran.
 Canola oil, due to high nutritional value and as a source of 
omega-3, is one of the world’s most consumed oils. The best 
consuming time and durability in environment conditions are of 
the most important issues of edible oils.
 There are various methods available in order to estimate 
oils and fats spoilage and expiration times which are mostly 
empirical and time consuming. Currently, the Rancimat appa-
ratus is employed in order to determine the oils and fats sta-
bility times. The DSC apparatus and the associated diagrams 
reveal physical and chemical changes as functions of tem-
perature and time in a very appropriate and delicate man-
ner. In this research, the DSC equipment is used for canola 
oil stability time determination. Employing this apparatus, the 
times of canola oil complete thermal oxidation at high tem-
peratures (120,130,140,150°C) were measured. Then, the 
obtained diagrams were extrapolated using Matlab and Excel 
softwares. These extrapolations disclose and anticipate the 
stability times in lower temperatures. The statistical discus-
sion and repeatability analysis regarding the DSC apparatus 
results were performed and fi nally a comparison between DSC 
and Rancimat apparatuses outcomes at high temperatures and 
lower temperature estimations was implemented.

Soap Phases: Effect on Product Formulation and Process. S. 
Abbas*1 and Z. Abbas2, 1Bahtera Etnik Sdn. Bhd., No 65A, 
Jln Pulai 21, Taman Pulai Utama, 81110, Johor Bahru, Johor, 
Malaysia, 2Universal Soap and Cosmetics (M) Sdn. Bhd., No 
10 (PTD 62910), Jln Hasil 2, Kawasan Perindustrian Tampoi, 
81200 Johor Bahru, Johor Malaysia.
 Contemporary knowledge regarding the structural behav-
ior of soaps and surfactants is indebted to the research work 
conducted during the second and the third quarters of the last 
century by McBain, Luzzati, Lloyd, Rosewear, etc. Most of the 
recent research work has been carried out by using pure model 
systems, which are very far from the real complex systems 
used in product formulations. However, these model studies 
are unable to predict the actual product properties. The objec-
tive of the current paper is to present the application of some 
of the structural knowledge of solid soap phases in understand-
ing the mechanism of bar soap formulations and processes. 
 This paper covers the mechanism and the practical appli-
cation of the main solid soap phases: delta, omega and beta. 
These phases have their merits and demerits. In addition to 
processing conditions, carbon chains, functional groups and 
the solvent systems used as the medium also have large 
impact on the formation of these phases. Furthermore, it is 
important to know the signifi cance of Krafft boundary in under-
standing the soap structure. Therefore, any physico-chemical 
change affecting the Krafft Point has profound effect on the 
formation of different phases which in turn affects the product 
properties.

Formulation and Photo-oxidative Stability of Water-in-Virgin 
Coconut Oil Microemulsion using Ternary Nonionic Surfactants. 
Ambar Rukmini1, Pudji Hastuti2, Supriyadi Supriyadi2, and Sri 
Raharjo*2, 1Department of Food Technology and Nutrition, 
Faculty of Agricultural Technology, Widya Mataram University, 
Yogyakarta, D.I.Yogyakarta, Indonesia, 2Department of 
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Food and Agricultural Product Technology, Faculty of 
Agricultural Technology, Gadjah Mada University, Yogyakarta, 
D.I.Yogyakarta, Indonesia.
 This study was intended to obtain stable water-in-VCO 
(w/o) microemulsions and subsequently to determine its 
photo-oxidative stability. The stable w/o microemulsions were 
formulated using ternary nonionic surfactants combination 
having low, medium, and high HLB values. Predetermined HLB 
values were selected and different proportion of water, surfac-
tant, and oil were calculated. These microemulsions were sub-
jected to stability test which include centrifugation, heating 
treatment, and storage at room temperature. Photo-oxidation 
reaction of these microemulsions was performed under fl uores-
cent light (4000 lux) for 5 hours at room temperature. These 
microemulsions remained stable during storage at room tem-
perature and after centrifugation. However, it was not stable 
when subjected to heating at 70°C or higher. Incorporation of 
VCO in the microemulsion did not signifi cantly affect its perox-
ide values as compared to that of freshly prepared VCO. After 
fl uorescent light exposure, the peroxide values of these micro-
emulsions were signifi cantly lower than that of photo-oxidized 
VCO alone. This study confi rmed that stable water-in-virgin 
coconut oil microemulsion could be successfully obtained and 
its photo-oxidative stability was a lot better when ascorbic 
acid was added in the w/o microemulsion.

Biotechnology and Other Technologies
Session Chairs: Casimir Akoh, University of Georgia, 
USA; and Nese Sahin, Istanbul Technical University, 
Turkey.

Design of Ru-Zeolites for Hydrogen-free Production of Conjugate 
Linoleic Acids and Conjugated Oils. A. Philippaerts*1, S. 
Goossens1, J. Geboers1, M. Tromp2, S. Turner3, G. Van Tendeloo3, 
P. Jacobs1, and B. Sels1, 1K.U. Leuven, Heverlee, Belgium, 
2Technische Universitat Munchen, Garching, Germany, 
3University of Antwerp, Antwerp, Belgium.
 Conjugated linoleic acids (CLAs) and conjugated veg-
etable oils are interesting compounds in the coatings, paints 
and polymer industries, as well as in the food industry. While 
the isomer distribution is not important for the industrial appli-
cations, the type of CLA isomer is crucial for their benefi cial 
effects on physiological properties. 
 This contribution presents the direct production of CLAs 
over Ru supported on zeolites. Ru/Cs-USY was identifi ed as 
the most active and selective catalyst for isomerisation of 
methyl linoleate to CLA at 165 °C. Interestingly, no hydro-
gen pre-treatment of the catalyst or addition of H-donors is 
required to achieve industrially relevant isomerisation produc-
tivities. Moreover, the biologically most active CLA isomers, 
viz. c9,t11, t10,c12 and t9,t11, were the main products. 
 The Ru/USY(40) catalyst was also tested in the isomeri-
zation of vegetable oils. Because of the particular synthesis 
procedure, extra mesopores are created in the USY support 
facilitating transport of the bulky triglyceride molecules to the 
active centers of the catalyst. As an example, the isomeriza-
tion of saffl ower oil at 180°C under N2, yielded after 2 hours 75 
mg CLA/g oil with a very high specifi c yield, viz. 377 g(CLA)/
(g(metal).h). Moreover, only very low amounts of undersirable 
C18:1 trans were analyzed.

Viscosity of Canola Oil and its Blend with Canola Stearin in 
Equilibrium with High Pressure Carbon Dioxide. Ehsan Jenab* 
and Feral Temelli, Department of Agricultural, Food, and 
Nutritional Science, University of Alberta, Edmonton, Alberta, 
Canada T6G 2P5.
 In biocatalytic reactions using supercritical carbon diox-
ide (SCCO2) as reaction media, the liquid reactant mixture can 
expand due to pressure increase and dissolution of CO2, caus-
ing viscosity reduction, and improvement of the reaction rate. 
The viscosity of canola oil and its blend with canola stearin 
in equilibrium with high pressure CO2 was studied for better 
understanding of the transesterifi cation reaction using SCCO2

as a reaction medium. The viscosity of canola oil at 40, 50, 
65, and 75°C and its blend with canola stearin (30% w/w) 
at 65°C was measured as a function of pressure up to 12.4 
MPa using a rotational rheometer equipped with a high pres-
sure cell. The viscosity of canola oil at 40, 50, 65, and 75°C 
decreased exponentially to 87.2, 84.7, 74.8, and 66.2% of 
its value at atmospheric pressure, respectively, with pressure 
increase up to 12.4 MPa and reached a fairly constant value. 
The samples exhibited shear-thickening behavior above 7 MPa 
as the fl ow behavior index reached almost 1.2. No difference 
was observed between the viscosities of CO2-expanded canola 
oil and its blend with canola stearin as a function of pressure 
at 65°C. Such physical property information is essential for 
process and equipment design.

Enzymatic Production of Low-Calorie Structured Lipids with 
Echium Oil and Lauric Acid. J. Gokce, N. Sahin Yesilcubuk*, 
and G. Ustun, Istanbul Techincal University, Istanbul, Turkey.
 Echium seed is a unique plant based source of omega-3 
fatty acids being very rich in stearidonic acid (SDA, 18:4n-3) 
and Î±- linolenic acid (ALA, 18:3n-3). In metabolic pathway 
SDA is an intermediate in the biosynthesis of eicosapenta-
noic (EPA) and docosahexaenoic (DHA) acids which are posi-
tively associated with prevention of cardiovascular diseases, 
arthritis, infl ammatory diseases, and autoimmune diseases in 
humans, and they have roles in cell membrane functioning. 
 In this study, low-calorie structured lipids were produced 
by enzymatic acidolysis reactions of Echium seed oil (ESO) and 
lauric acid (La). Lipozyme® RM IM from Rhizomucor miehei 
was used in acidolysis reactions. Main product of acidolysis is 
renewed profi led triaclyglycerols obtained by incorporation of 
La which has antiviral, antibacterial and antiprotozal effects, 
into ESO. Substrate molar ratio, time and temperature were 
the selected variables used to investigate the incorporation of 
La. 
 According to the experimental results, the highest La 
incorporation into ESO was obtained at a molar ratio of 1:2 
(ESO/La mol/mol) with 2 hours of reaction time at 50°C and 
10% enzyme content (wt/wt). Those structured lipids could be 
used in the formulation of low-calorie foods and also could pro-
vide health benefi ts for the immunity system and metabolism.

Lipid Profi ling of Mono-, Di-, and Tri-acyl Glycerols by HPLC. L.L. 
Lopez*, D.C. Hurum, B.M. DeBorba, and J.S. Rohrer, Dionex 
Corporation, Sunnyvale, CA, USA.
 Chemical analysis and profi ling of lipids in biomass feed 
stocks, including microalgae, are important steps in the pro-
duction of biodiesel. Determination of carbon chain length 
and the degree of saturation is critical to ensuring high qual-
ity biodiesel that delivers optimum performance during engine 
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combustion. Lipid profi ling is commonly done by GC, however 
this methodology has several limitations. The high tempera-
tures associated with GC can cause pyrolysis and thermal deg-
radation of certain lipids, interfering with the summative mass 
closure calculations that are typically done to determine the 
total composition of microalgal biomass. New methods based 
on HPLC at ambient termperatures are emerging as the pre-
ferred method for biomass lipid profi ling. In this presentation we 
demonstrate the analysis of Mono-, Di-, and Tri-acyl Glycerols in 
Biodiesel Fuels by HPLC using high resolution mass spectrom-
etry and charged aerosol detection (CAD). Our results indicate 
that using the CAD detector in addtion to mass spectrometry 
aids in identifi cation of more triglycerides of interest in a single 
analytical run.

Bioemulsifi er Production by Newly Isolated Pseudomonas aeru-
ginosa AM02 using Soybean Oil as Sole Carbon Source. Habib 
Abbasi*1,5, Fatemeh Masoumi2, Mir Manoochehr Hamedi1, 
Kambiz Akbari Noghabi2, Ali Akbar Moosavi-Movahedi3, 
and Massoud Amanlou4, 1Department of Food Science and 
Engineering, University of Tehran, Karaj, Alborz, Iran, 2National 
Institute of Genetic Engineering and Biotechnology (NIGEB), 
Tehran, Tehran, Iran, 3Institute of Biochemistry and Biophysics, 
University of Tehran, Tehran, Tehran, Iran, 4Faculty of Pharmacy, 
Tehran University of Medical Sciences, Tehran, Tehran, Iran, 
5Department of Chemical Engineering, Jundi-Shapur University 
of Technology, Dezful, Khoozestan, Iran.
 In recent years use of bioemulsifi ers are increasing due to 
global environmental awareness. It is due to low toxicity, bio-
degradability and activity at the extreme industrial conditions 
compared to their chemical counterparts. Among 800 different 
colonies (isolated from different wastewater of food industries 
as well as fresh and spoiled foods) a high producing bacterium, 
which was isolated from sugar beet molasses, was selected for 
further studies. It was identifi ed as Pseudomonas aeruginosa 
AM02 by morphological, biochemical and molecular methods. 
Kinetic studies showed that, it could produce more than 12 g/l 
bioemulsifi er using soybean oil as sole carbon source. Critical 
micelle concentration of purifi ed bioemulsifi er was 27.5 mg/l 
with surface tension of 30.6 mN/m. Foaming ability of bioemul-
sifi er was considerable (120%) and it emulsifi ed corn, soybean 
and coconut oils more than 50%. Emulsifi cation index against 
different examined hydrocarbons was between 50.9 to 93%. 
It had high stability at different pH values, temperatures and 
ionic strengths. These results suggested potential applications 
of AM02 bioemulsifi er in enhanced oil recovery, bioremedia-
tion, food and cosmetic industries. Use of oil refi nery wastes 
and waste-frying oils can be promising for economic production 
of bioemulsifi er by AM02 strain.

Effect of Supercritical CO2 on Morphology and Performance 
of Polymer Membranes for Processing of Lipids. Oguz Akin* 
and Feral Temelli, University of Alberta, Edmonton, Alberta, 
Canada.
 Supercritical CO2 extraction (SC-CO2) of oils has grown 
from lab scale analytical applications to become an industrial 
scale operation in recent years. There is great interest to reduce 
re-compression costs by recycling CO2 under supercritical con-
ditions to enhance effi ciencies at industrial scale. Coupling 
of supercritical technology with membrane technology offers 
great promise in this regard. Even though polymer membranes 
have great potential for SC-CO2 recycling during processing of 

lipids, thus far, there is no polymer membrane available specifi -
cally produced for SC-CO2 processing. In this study, the effect 
of SC-CO2 processing on the performance of two commercially 
available reverse osmosis membranes (SC-CO2 fl ux and fatty 
acid rejection) was investigated. Changes in the morphology of 
the membranes were evaluated using FE-SEM and AFM. There 
was no major change in CO2 fl ux for the ester-based membrane 
while the fl ux was increased by at least 20% for the amide-
based membrane in the fi rst 2 hours of processing. Increase 
in processing temperature (40 to 80°C) and trans-membrane 
pressure (5 to 40 bar) affected the morphology of amide-based 
membranes while no substantial change was observed with 
ester-based membranes. Ongoing research is focusing on the 
oleic acid retention of these membranes under supercritical 
conditions.

New Vegetable Oil Based Thermoset and Thermoplastic 
Polymers. S. Kusefoglu*, Bogazici University, Istanbul, Turkey.
 The approach most often used by us and others to synthe-
size polymers from triglycerides has been to functionalize the 
triglyceride with an easily polymerizable group and then use 
this group to obtain polymers. 
 Most mechanical properties of the products are satisfac-
tory except fracture toughness. To improve fracture tough-
ness we have used a new strayegy. By using an existing high 
molecular weight polymer that has suitable functional groups 
to react with triglycerides, we were able to graft triglycerides 
onto the existing polymers. This approach gave higher molecu-
lar weights and higher entanglement lengths that resulted in 
better mechanical properties.
 Examples of such new thermoset polymers include sty-
rene- maleic anhydride-graft- epoxidized soybean oil, maleic 
modifi ed polypropylene-graft- epxidized soybean oil and polyvi-
nyl pyridine-graft- epoxidized soybean oil.
 These new polymers have a potential to be commercial-
ized as rigid foams, fl exible surface coatings and as load bear-
ing, rigid polymers suitable for fi ber reinforcement. Synthesis 
and characterization of such polymers will be discussed.

Novel Polysaccharide Aerogels Produced by Supercritical 
CO2 Drying for Use as Bioactive Lipid Carriers. L. Comin*, F. 
Temelli, and M.D.A. Saldaña, University of Alberta, Edmonton, 
Alberta, Canada.
 Supercritical CO2 drying of gels can produce aerogels with 
unique properties, including small pore size, large surface area 
and low density. The most common applications for aerogels 
include insulation and catalysis, using non-edible gelling mate-
rials. Aerogels have been made using starch and alginate in the 
past; however, this research examines the use of the soluble 
fi ber, β-Glucan, for edible aerogel formation. β-Glucan hydrogels 
(5, 6 and 7% w/v) were soaked in ethanol to exchange most of 
the water and then dried using supercritical carbon dioxide (SC-
CO2) (40°C and 15 MPa) and compared to air-dried and freeze-
dried gels. Resulting aerogels were analyzed in terms of their 
physical properties, including color, surface area, porosity and 
density. SC-CO2-dried aerogels were more uniform and white in 
color and showed less malformation in shape compared to the 
air-dried and freeze-dried gels. Their average density was 0.18 
g/ cm3. β-Glucan aerogels will be subsequently impregnated 
with fl axseed oil, which is popular for its high concentration of 
omega-3 fatty acids, using supercritical carbon dioxide impreg-
nation techniques. Such approaches show great potential for 
the delivery of bioactives in various product applications.
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Economic Viability for the Recovery of Oil from Flax Hulls by 
Supercritical CO2 Technology. I.M. Prado* and M.A. Saldana,
University of Alberta, Edmonton, AB, Canada.
 Flax (Linum usitatissimum) is among the most important 
oilseeds crops in the world. There are numerous studies on 
extraction of oil from the seed due to health benefi ts. However, 
the hull remains unexploited.
 Currently, fl axseed hulls are a low value by-product. But, 
they are an important source of value added products. The 
amount of oil present on fl axseed hulls range from 15 to 30%, 
with approximately 45% of unsaturated fatty acids. Therefore, 
due to the low cost of hulls, its recovery can be economically 
viable.
 Supercritical fl uid extraction (SFE) using CO2 as a solvent 
is Generally Regarded as Safe (GRAS) technology, with huge 
potential to environmental friendly industries. Therefore, the 
study of SFE cost of manufacture (COM) is important to assess 
the economical feasibility of the technology.
 In this study, the commercial software SuperPro Designer®

6.0 was used to estimate the COM of the fl axseed hulls oil 
produced by the SFE process. The experimental overall extrac-
tion curve (OEC) was used to provide experimental data for the 
COM prediction.
 The COM of oil extracted using a laboratory scale extrac-
tor was estimated to be twenty times bigger than the COM of 
oil extracted at industrial scale (U;10.50).

Afternoon Parallel Sessions

Feedstocks and Quality of Alternative Fuels
Session Chairs: Keshun Liu, USDA, ARS, West Pacifi c 
Region, USA; and Ayse Aksoy, Istanbul Technical 
University, Turkey.

Seaweed Resources and Their Potential Cultivation in Integrated 
Multi-trophic Aquaculture (IMTA) for Bioenergy Production 
in Turkey. Gamze Turan*1, Amir Neori2, Hatice Tekogul1, Edis 
Koru1, and Semra Cirik1, 1Ege University Fisheries Faculty 
Aquaculture Department, 35100 Bornova, Izmir, Turkey, 2Israel 
Oceanographic & Limnological Research Ltd., National Center 
For Mariculture, Eilat 88112 Israel.
 Bioenergy is one of the most important components to 
mitigate greenhouse gas emissions and substitute of fossil 
fuels (Goldemberg, 2000). The need of energy is increasing 
continuously, because of increases in industrialization and pop-
ulation. The basic sources of this energy are petroleum, natural 
gas, coal, hydro and nuclear (Kulkarni and Dalai, 2006). The 
major disadvantage of using petroleumbased fuels is atmo-
spheric pollution created by the use of petroleum diesel. 
 Biomass is one of the better sources of energy (Kulkarni 
and Dalai, 2006). Among biomass, algae (seaweeds and micro-
algae) are one of the best sources of biodiesel (Shay, 1993). 
Seaweeds contain lipid content of 1.3-7.8% (dw) and they can 
provide several different types of renewable biofuels, includ-
ing methane, biodiesel and biohydrogen (Gavrilescu and Chisti, 
2005). 
 In this presentation, the current seaweed resources and 
their potential intensive cultivation in integrated Multi-Trophic 
Aquaculture (IMTA) systems to produce biomass for Energy 

production in Turkey will be analyzed. It is suggested that cul-
tivating and appropriate use of seaweed primary production is 
commercially-viable approach for amelioration of greenhouse 
gas emissions and bioenergy production.

Effect of Impregnated Alkali Metal Cations and their Counter 
Anions on the Activity of CaO Towards the Transesterifi cation 
of Waste Cooking Oil. Amjad Ali*, Dinesh Kumar, and Mandeep 
Kaur, School of Chemistry and Biochemistry, Thapar University, 
Patiala, Punjab, India.
 Diminishing energy resources, increasing petroleum crude 
oil price and environment benefi ts made the biodiesel very 
attractive as it is made from renewable resources and caused 
lesser emission of CO, SOx, CO2 and particulate matters.
 Transesterifi cation is the most common method used for 
biodiesel production, in which, triglyceride reacts with alco-
hol in the presence of a catalyst (acid, base, or enzymatic) 
to produce a mixture of fatty acid alkyl esters (biodiesel) and 
glycerol. In order to reduce the biodiesel production cost, and 
to avoid fuel vs. food situation, use of waste cooking oil as a 
feedstock could be advantageous. 
 Present work demonstrates the preparation of alkali metal 
ion loaded CaO in nanoparticale form as solid catalyst and 
its characterization by scanning and transmission electron 
microscopy, powder X-ray diffraction studies and BET surface 
area measurement studies. The effect of alkali metal ion (Li, 
Na or K) loading on catalyst activity towards the complete 
transesterifi cation of the waste cotton seed oil has been inves-
tigated. Studies have also been performed to understand the 
role of counter anion (OH-, CO32- or NO3-) present in alkali 
metal salt used for CaO impregnation. Further, the physico-
chemical properties of the synthesized biodiesel have also 
been studied.

Conversion of Free Fatty Acids of Crude Palm Oil to Fatty Acid 
Methyl Ester Using Sonoreactor. Mohd Ali Hashim*1, Adeeb 
Hayyan1, Farouq S. Mjalli2, Maan Hayyan1, and Inas M. AlNashef3, 
1University of Malaya, Department of Chemical Engineering, 
Faculty of Engineering, University of Malaya, Kuala Lumpur, 
2Petroleum & Chemical Engineering Department, Muscat 
123, Oman, 3King Saud University, Chemical Engineering 
Department, Riyadh, Saudi Arabia.
 In this study, low cost raw material crude palm oil (CPO) 
containing 8.7% free fatty acid (FFA) was used to produce 
fatty acid methyl ester (FAME). Ultrasonic energy as an envi-
ronmental, cheap and available technology was proposed 
in this study using low frequency ultrasonic cleaner bath as 
sonoreactor for pre-treatment of CPO. Ultrasonic energy was 
used to convert FFA to FAME via acid catalyzed esterifi cation 
process. Different homogenous and heterogeneous acids were 
investigated such as sulfuric acid, tolune-4-sulfonic monohy-
drate acid, ferric sulfate and sulfamic acid. FFA content was 
measured at different sonication periods and the optimum time 
was determined. Homogenous acid catalyst such as sulfuric 
acid showed highest catalytic activity and using optimum con-
ditions the FFA reduced from 8.7% to less than 1%.

Potassium Loaded CaO as a Heterogeneous Nano Catalyst for 
Biodiesel Production. Dinesh Kumar* and Amjad Ali, Thapar 
University, Patiala, Punjab, India.
 The continuously decreasing fossil fuel resources, increas-
ing petroleum crude oil price and the environmental con-
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cerns have increased the interest in renewable fuels, such as 
biodiesel, in recent past. Fatty acid methyl esters, commonly 
known as biodiesel, is a nontoxic, biodegradable, ecofriendly 
and renewable substitute for conventional diesel fuels as it is 
derived from vegetable oils and animal fats. Transesterifi cation 
reaction of the triglycerides (animal fat or vegetable oils) 
with short chain alcohols (MeOH and EtOH) in the presence 
of homogeneous catalysts such as strong bases (NaOH, KOH, 
NaOMe and KOMe) or acids (HCl and H2SO4) is the most com-
mon method for biodiesel production. Heterogeneous catalyst 
require the high temperature and pressure for the reaction 
while homogenous catalyst lead to the formation of biodie-
sel under ambient reaction condition but contaminated with 
catalyst.
 In order to overcome the diffi culties with existing homog-
enous as well as heterogeneous catalysts, present work dem-
onstrate the preparation of K+ loaded CaO and its application 
in the biodiesel synthesis from variety of feedstocks viz., waste 
cotton seed oil, animal fat, jatropha and karanja oils. The physi-
cochemical properties of the synthesized biodiesel and extent 
of K and Ca ion leaching during the transesterifi cation have 
also been studied.

Biofuel (Biodiesel, Bioethanol) from Complete Palm Fruit 
Bunch: A Real Option Today. C.H. Bueno*, S.I.A. Ltda, Buga, 
Valle, Colombia.
 Palm oil has been used as a feedstock for biodiesel pro-
duction, mostly in the way of methyl esters. However, with 
recently available technology the biomass present in the fruit 
bunch is an economically feasible source of cheap cellulosic 
ethanol. Detailed data showing potential yields of ethanol 
from palm extraction residues are shown and compared with 
actual pilot plant results. Continuous propietary ethyl ester-
making technology is presented. An overall economic analysis 
is included.

Esterifi cation of Acidic Oils Over Amorphous Solid Catalysts.
Nicoletta Ravasio*1, Rinaldo Psaro1, Simona Brini2, and 
Federica Zaccheria1, 1ISTM-CNR, Milano, Italy, 2NISLab VCO, 
Verbania, Italy.
 The actual Biodiesel production does not allow the use of 
oils having >0.5% free fatty acids by weight. 
Here we report that a commercial silica zirconia catalyst is 
able to reduce the acidity of oils with up to nearly 20% FFA to 
values that makes them suitable for the homogeneous trans-
esterifi cation reaction. Secondary raw materials with very high 
acidity, such as olive oil fatty acids, PFAD or Tall Oil, a by-
product of the P&P industry, are esterifi ed over this catalyst. 
Moreover, the catalyst is active also in the transesterifi cation 
reaction thus representing a good candidate for the prepara-
tion of Biodiesel starting from highly acidic fats.

Table 1. Esterifi cation of acidic oils over Silica-Zirconia at 180°C, MeOH:oil=10:1, 1h

% FFA Final FFA

Jatropha* 0.84 0.18

5% 5.64 0.32

13% 12.85 0.39

20% 19.60 0.59

Olive oil Fatty Acids 53.67 7.44

PFAD 94.60 9.90

Tall Oil 98.10 8.53

*degummed

Evolutions and Challenges into Quality Monitoring of Biodiesel.
Kurt Tyssen*, INTERTEK, Belgium.
 The presentation is capturing quality update on EN 14214 
standards and testing. The content is focusing on biodiesel 
quality linked to feedstock chain and discussing new contami-
nation issues like fi lter blocking issues.
 Also critical parameters are being taken under the loop. In 
addition, some best practises are highlighted on storage and 
transporation of biodiesel.

Effect of Lubrication and Wear Properties of Biodiesel added 
Ultra Low Sulfur Diesel (ULSD) Fuel on Common Rail Fuel 
Injection Pump Material. M. Ertunc Tat*1, O. Nuri Celik1, 
G. Knothe2, Umit Er1, Hakan Gasan1, and Mustafa Ulutan1, 
1Eskisehir Osmangazi University, Eskisehir Turkey, 2USDA, ARS 
Bio-oils Research Unit, Peoria, IL, USA.
 While raw petro-diesel fuels contain sulfur, biodiesel does 
not contain sulfur, which is a regulated environmental pollutant. 
Under recent regulations, Ultra Low Sulfur Diesel Fuel (ULSD) 
can not contain more than 12 ppm sulfur in the United States 
of America. Therefore; petro-diesel fuels are hydrotreated to 
lower its sulfur content. As a disadvantage of that process, low 
sulfur and ultra low sulfur diesel fuels possess poor lubricity, 
requiring a lubricity additive. In literature, it has been stated 
that even minor amounts of biodiesel added to ULSD improve 
its lubrication characteristics. 
 In this project, ULSD, Fischer-Tropsch and renewable die-
sel fuels are substituted by pure hydrocarbon with no sulfur, 
n-dodecane. Blends of dodecane with biodiesel fuel will be 
prepared and their lubrication and wear effects on common 
rail injection pump material are investigated using ball-on-disc 
techniques. The effect of adding of biodiesel to very low sul-
fur diesel fuels on wear coeffi cient, wear rate is determined. 
Microstructural characteristics are investigated by means of 
a scanning electron microscope (SEM) and electron diffrac-
tion spectrometer (EDS). Results of the analyses will provide 
detailed characterization of biodiesel addition to ultra low or 
non-additized diesel fuels.

Edible Applications: Antioxidants, 
Nutraceuticals, and Deep Frying
Session Chairs: Brian S. Cooke, The Dallas Group, USA; 
and Sevil Yücel, Yildiz University, Turkey.

Oxidative Stable Water Soluble Conjugated Linoleic Acid.
Sara Koohikamali*1, Chin Ping Tan2, and Tau Chuan Ling1, 
1Department of Process and Food Engineering, Faculty of 
Engineering, Universiti Putra Malaysia, Serdang, Selangor, 
Malaysia, 2Department of Food Technology Faculty of Food 
Science &Technology, Universiti Putra Malaysia, Serdang, 
Selangor, Malaysia.
 Conjugated Linoleic Acid (CLA) has received attention 
due to its nutritional and pharmaceutical effect on the human 
body; while its daily intake is too low, CLA supplementation 
is recommended. Application of CLA has been limited on its 
oxidative instability and water insolubility. Hence many meth-
ods were tried to improve its stability as a supplement such 
as microencapsulation, gelatin coating, glycerol esterifi cation 
and addition of synthetic or natural antioxidants. Among all 
attempts the most recommended is to incorporate an amino 
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acid to CLA formula to form a water soluble salt due to amino 
acids’ anti-oxidative and hydrophilic nature as demonstrated in 
researches.
 Although this method enhances CLA stability and scope of 
fortifi cation to aqueous based foods, there is still infi nite need 
to study on factors affecting the nutritional quality and micelle 
stability in water including but not limited to types of amino 
acid, other salts effect, pH and temperature.

Comparative Study on Yield and Chemical Properties of 
Solvent Extracted and Cold-pressed Rice Bran Oil (Oryza sal-
tiva L.). Amonrat Thanonkaew*1, Wilailuk Klompong1, Thavorn 
Juntachote1, David J. McClements2, and Eric A. Decker2, 
1Research Unit of Local Southern Thai Foods, Department 
of Food Science and Technology, Faculty of Technology and 
Community Development, Thaksin University, Phapayom, 
Phatthalung, Thailand, 93110, 2Department of Food 
Science, University of Massachusetts, Amherst, Amherst, 
Massachusetts, 01003, USA,.
 The extraction yield and chemical properties of solvent 
extracted and cold-pressed of rice bran oil were studied in 
this work. Proximate analysis found that Sangyod rice bran 
contained 13.40% moisture, 11.16% crude protein, 17.31% 
crude lipid, 9.30% crude fi ber, 9.63% ash and 48.50% carbohy-
drate. Solvent extraction had higher the extraction yield of oil 
than that of cold pressing method. But cold-pressed Sangyod 
rice bran oil (SRBO) had lower values in acid, peroxide and 
free fatty acid but higher iodine number than that of solvent 
extracted SRBO. Cold-pressed SRBO had higher the monoun-
saturated fatty acid, vitamin and phytochemical contents than 
that of solvent extracted SRBO. SRBO contained vitamin E, 
gamma oryzanol, total phenolic and total fl vonoid contents 
with 0.80-0.93 mg/g oil, 17.4-19.0 mg/g oil, 11.39-14.70 mg 
FAE/g oil and 6.90-7.54 mg CE/g oil, respectively. The higher 
element contents were found in cold-pressed SRBO. In conclu-
sion, the crude oil of cold-pressed SRBO had lower extraction 
yield that that of solvent extracted SRBO but it had a better 
crude oil quality and contained higher vitamin, phytochemical 
and mineral content.

Effect of Antioxidants on the Stability of Canola Oil during 
Deep Frying. Reza Esmaeilzadeh Kenari*1, Reza Farhoosh2, 
Elham Shokooh Saremi2, and Kambiz Ziaei Farkoosh3, 1Sari 
Agricultural Sciences and Natura Resources University Sari, 
Sari, Mazandaran, Iran, 2Ferdowsi University of Mashhad, 
Mashhad, Khorasan, Iran, 3Vasteryoosh Consultant Company, 
Sari, Mazandaran, Iran.
 In this study, the effect of tertiary butyl hydroqui-
none (TBHQ), β-caroten, α-tocopherol and mix of TBHQ and 
α-tocopherol on the stability of canola oil (CAO) during the 
frying process of potato pieces at 180°C was investigated. 
TBHQ and β-carotene and α-tocopherol were added to the CAO 
in the amount of 100 mili gram per liter (ppm) and 100 ppm 
mix of TBHQ and α-tocopherol to ratio 1:1 were added to the 
CAO. All antioxidants were used with 100 ppm citric acid as 
chelating agent. Frying stability of the oil samples during the 
frying process was measured based on total polar compounds 
(TPC) content, conjugated diene value (CDV), Oxidative stabil-
ity index (OSI),and carbonyl value (CV). The positive effect of 
the mix of TBHQ and α-tocopherol on the stability of the CAO 
was more than that of other antioxidants during deep frying 

process, but β-carotene had little impact on the stability of the 
CAO. Based on TPC, most frying time is about to mix of TBHQ 
and α-tocopherol was appropriate for 44 hours frying

Novel Hybrid Antioxidants for Frying Applications. Roman 
Przybylski*, Felix Aladedynye, and Yohan Catel, University of 
Lethbridge, Lethbridge, AB, Canada.
 Frying is the most demanding food preparation process 
due to applied elevated temperature and constant exposure to 
oxygen. To protect oil from oxidative degradation novel anti-
oxidants have been developed, which have low volatility and 
good stability at frying temperatures. New antioxidants were 
formed by implementing phenolic components into triacylglyc-
erides. The novel antioxidants have complete solubility in oil 
and exhibited very good effectiveness in protecting oil from 
oxidative degradation during extensive frying. The antioxidants 
offered much better protection than phenolic compound used 
for their production.

Frying Stability Assessment of Olive Pomace Oil in Comparison 
with Sunfl ower Oil. Tugba Yaşdağ, Onur Ketenoğlu*, Aziz Tekin,
Ankara University, Faculty of Engineering, Food Engineering 
Department, 06110, Ankara, Turkey.
 Frying stability of sunfl ower oil and the blend of olive pom-
ace oil and refi ned olive pomace oil (50/50) were evaluated 
by measuring total polar content, polimer triglyceride content, 
free fatty acidity, p-anisidine value, smoke point, viscosity 
and color changes of oils. Polar components were isolated 
by column chromatography and polymer triglyceride content 
were monitored by HPLC method using ELSD detector. Both 
oils were used for 40 repeated discontinious deep-fat frying of 
potatoes at 180°C. Oils were replenished with fresh oil every 
8 uses for both oils. Results have shown that smoke points of 
oils decreased as fatty acid contents increased. Polymer tri-
glyceride content and p-anisidine values of sunfl ower oil were 
signifi cantly higher than pomace oils’ and increased during fry-
ings. Total polar content values fl uctuated because of the addi-
tion of fresh oil. Oil color darkenings were assessed by L, a, b 
values. Viscosity of pomace oils were higher than sunfl ower 
oils’ and ascended during frying ranging between 40-46 mPa.s.

Adsorbent Purifi cation of Frying Oils. Brian S. Cooke, The Dallas 
Group, 1402 Fabricon Blvd., Jeffersonville, IN 47130, USA.
 Regardless of origin, virgin frying oils are non-polar in 
nature.  However, polar compounds are formed as these oils 
degrade due to oxidation, hydrolysis, heat stress, etc.  It 
is generally accepted that polar compounds are a reliable 
measure of oil quality and correlate to the taste, appearance 
and nutritional properties of fried foods.  The concentration of 
polar materials increases until the oil becomes unfi t for use.  
Countries have established legal limits or guidelines for polar 
materials, polymers, and free fatty acids in the oil.  
 Synthetic magnesium silicate has been shown to have a 
strong adsorptive affi nity for polar materials.   The effects of 
daily treatment of frying oil with DALSORB®, a magnesium 
silicate-based adsorbent, were observed in a commercial frying 
operation. The use of DALSORB® allowed for continued frying 
operation with no oil discard by sharply reducing levels of free 
fatty acid (91%), alkaline materials (86%), colors (70%), total 
polar compounds (47%), polymers (20%) and anisidine value 
(20%).
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Determination of the Effect of Processing Conditions on 
Antioxidant Capacity during Chocolate Production: Optimization 
by Response Surface Methodology. Mine Gultekin-Ozguven*1, 
Ijlal Berktas1, Beraat Ozcelik1, and Ozlem Bahtiyar2, 1Istanbul 
Technical University, Food Engineering Department, Maslak, 
Istanbul, Turkey, 2Nestle Turkiye Gida A.S., Karacabey, Bursa, 
Turkey.
 Cocoa beans (Theobroma cacao L.) have been used world-
wide as a major ingredient of cocoa powder and chocolate. 
Cocoa beans are rich in polyphenols which have benefi cial 
effects for health such as anti-ulcer, anti-carcinogenic, anti-
thrombotic effects since they exhibit antioxidant capacity. 
Cocoa bean polyphenols consist of catechins or fl avan-3-ols 
(37%), proanthocyanidins (58%) and anthocyanins (4%). The 
polyphenol content depends on genetic factors and process-
ing conditions such as postharvest handling, fermentation, 
drying, roasting, and alkalization treatment. Consequently, the 
polyphenol content of raw cocoa beans is different from that 
chocolate as the fi nal product. Since there is a lack of deter-
mining optimum process conditions for chocolate production, 
we evaluated the changes of phenolic content and antioxidant 
capacity which occured during roasting, conching and alkaliza-
tion treatment and tried to optimize the process conditions by 
using Response Surface Methodology. In addition, change in 
phenolic profi le of samples were determined by LC/MS/MS.

Determination of FFA Content in Corn Oil by Using a Modifi ed 
HPLC System II by Automated Injection. H. Filiz Ayyildiz* and 
Hüseyin Kara, Selcuk University, Konya, Turkey.
 The present work describes a fl ow injection analysis (FIA) 
system, an automated, continuous fl ow approach to perform 
chemical analysis, based on injecting a small, well-defi ned 
volume of sample into a continuously fl owing carrier stream, 
adapted to direct determination of %FFA content in corn oil 
samples. 
 The study was carried out using a modifi ed Agilent HPLC 
system for FIA analysis and a lot of parameters were optimized 
and the increase in the absorbance at available wavelenght is 
measured and results are given as % oleic acid (9-octadecenoic 
acid). Method validation studies were performed and also the 
results obtained from automated FIA method were compared 
with the results obtained from standard methods by using F 
and t tests and 95% confi dence level (p= 0.05, probably).
 As a result, FIA methods developed for determination of 
%FFA analysis due to advantages such as easy portability, it 
requires the use of less solvent and in a short time, it allows 
the realization of rapid and low cost analysis, it is considered 
providing an “improvement and progress” method for determi-
nation of %FFA content.

Infl uence of Maturation on Triacylglycerol and Sterol Profi les of 
Virgin Olive Oil. A. Yorulmaz1, H. Erinç2*, and A. Tekin2, 1Food 
Engineering Department, Adnan Menderes University, Aydın, 
Turkey, 2Food Engineering Department, Ankara University, 
Ankara, Turkey.
 The objective of this study was to monitor the fatty acid, 
triacylglycerol and sterol composition of virgin olive oils during 
the maturation process of olives. For this purpose, olives of 
‘Memecik’ and ‘Edremit’, which are major commercial variet-
ies of Turkey, were sampled at fi ve different harvest times from 
October to December during 2008-2009 crop season. Olives 
were processed to oils using a laboratory mill. Fatty acid and 

sterol fractions of oils were analyzed by GC-FID, and triacylg-
lycerol distribution were determined by HPLC-RID respectively. 
Results have shown that oleic acid ratio of oils fl uctuated while 
palmitic acid percentages decreased during maturation. Main 
triacylglycerols; OOO, OOL, PLO and POP were infl uenced by 
maturation for both cultivars. The main sterols found were 
β-sitosterol, Δ-5-avenasterol and campesterol. Ripening tended 
to decrease total sterols and β-sitosterol content of oils.

Purifi cation of Pollock Fish oil using Synthetic Magnesium 
Silicate. George E. Hicks and Brian S. Cooke, The Dallas Group, 
1402 Fabricon Blvd., Jeffersonville, IN 47130, USA.
 Crude fi sh oil, such as Pollock, contains a wide variety of 
impurities that must be removed in order to achieve desired 
specifi cations.  
 In this study, synthetic magnesium silicate was used to 
treat a crude Pollock fi sh oil sample in an attempt to remove 
these impurities and produce fi nished oil with high quality.
 Treatment of the crude Pollock oil with synthetic 
magnesium silicate resulted in:

• 71% Unsaponifi able matter reduction
• 84% Water reduction
• 91% Acid Value reduction
• 13% Peroxide Value reduction
• 100% Soap reduction
• 97% Color reduction
• 100% Chlorophyll removal
• 149% Improvement in oxidative stability 

Innovations in Processing Technology
Session Chairs: Nurhan T. Dunford, Oklahoma State 
University, USA; and Hakan Benli, Çukurova University, 
Turkey.

Bleaching: Practices and Fundamentals. M. Ragip Atademir*, 
Ata Industrial Products Ltd., Istanbul, Turkey.
 Bleaching is one of the major operations in refi ning edible 
oils. Activated clays play an important role in discoloration of 
oils, but both the nature and kinetics of the reactions of acid 
clays with oils, other than adsorption of pigments, are often 
undermined. Principles underlying the bleaching process are 
simple but often misunderstood or overseen by the operators. 
The chemistry is pretty complicated on the other hand.
 The properties and the role of clays and other adsorbents 
in removing phosphatides, metals, and harmful substances 
including PAHs, dioxins, and 3-MPCDs are also reviewed.
 Variance in the oils as well as in the equipment used 
make the operation more of an art, despite much scientifi c 
knowledge accumulated up until now. The state of the art is 
reviewed here from the point of plant operators, and practical 
guidelines are set with emphasis on aspects of process param-
eters and fi ltration with reference to properties of common oils 
and of olive oil in particular.

Improving Yield and Quality of Cold Pressed Vegetable Oils 
by Ultrasound Assisted Pretreatment of Seeds. E.B. Seran, 
H. Gurbuz, and Z.S. Turkay*, Istanbul Technical University, 
Chemical Engineering Department, Istanbul, Turkey.
 The healthfull effects of vegetable oils have become a 
subject of renewed interest in recent years. A number of cold-
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pressed vegetable seed oils, such as pumkind, parsley, black 
cumin, and almost all kind of berries were investigated with 
respect to their bioactive components.
 The cold-pressed edible seed oils is preferred by consum-
ers because of the cold-pressing involves neither heat nor 
chemicals, and may increase the retention of benefi cial phy-
tochemicals. The objective of this study is to increase oil yield 
of the cold-pressing. Utrasounic waves in ethanol media were 
used in order to increase the distruption of cell walls. To deter-
mine the effect of this pretreatment on the cold-pressed seed 
oil yield and properties, the whole black cumin seeds (Nigella 
sativa L.) were treated with ethanol using ultrasound waves, 
and after this pretreatment cold-pressed black cumin oil were 
obtained. Depending on the pretreatment conditions, such as 
water content of ethanol, pretreatment time, ultrasound equip-
ment and frequency, yield and oxidation stability of the cold-
pressed oil were increased and FFA content was reduced. The 
pretreatment will try for the canola seeds as well.

Supercritical Fluid Extraction of Lipids from Microalgae – A 
Biorefi nery Concept. Charlotta Turner, Jenni Luukainen, and 
Irene Rodriguez, Lund University, Department of Chemistry, 
Center for Analysis and Synthesis, P.O. Box 124, SE-221 00 
Lund, Sweden.
 Following the trend of sustainable development, includ-
ing the shift from fossil based fuel to biobased, without using 
arable land for energy production, it is highly interesting to 
study the employment of microalgae for biofuel production. 
Microalage grown under certain condition produce signifi cant 
amounts (20-50%) of lipids that can be used for biodiesel pro-
duction [1-2]. It is also possible to use microalgae in the pro-
duction of biogas [1]. Even more interesting is that microalgae 
before harvest can be utilized in waste water treatment, as 
they bind nitrogen and phosphorus, in addition to metaboliz-
ing organic compounds [3]. In the presented research, lipids 
have been extracted from microalgae by clean supercritical 
fuid extraction technology, and determined by gas chroma-
tography. An effort has been made to “crack” the microalgae 
to optimize the most effi cient extraction. Initial experiments 
on lipase-catalyzed methanolysis for biodiesel production has 
been conducted in small-scale.

[1] Singh, J. and Gu, S. Commercialization potential of microalgae for biofuels 
production Renew. Sustain. Energy Rev. 14 (2010) 2596-2610.

[2] Christie, Y, Biodiesel from microalgae, Biotechnol. Adv., 25 (2007) 294-306.
[3] Mata, T. M. et al., Microalgae for biodiesel production and other applications: 

A review, Renew. Sustain. Energy Rev. 14 (2010) 217-232.

The Application of World Class Manufacturing techniques in an 
Edible Oil Manufacturing Plant. Mehmet Bakkaloglu*, Besler 
Gida ve Kimya San. Ve Tic. A.S., Istanbul, Turkey.
 Increasing complexity in manufacturing systems where 
cutting edge technologies have been popped up to be applied 
and used one after another, leads the plants to develop world 
class manufacturing methodologies for better adaptivity to 
new business conditions. This paper describes the application 
which aims to improve the overall performance of an edible 
oil manufacturing plant. Using this application, called B-WCM, 
sites become able to collect and monitor continuous data from 
their production lines and to report them in an automatical 
way. It primarily focuses on continual improvement in quality, 
cost, lead time, fl exibility and customer service and results in 
higher productivity. Apart from the technical point of view, the 
B-WCM application also enables the managerial team to orga-

nize and lead effective meetings with action lists created, gap 
analysis tools provided and project teams established. This 
supportive manufacturing system also integrates other people 
management tools such as Reward&Recognition or Overtime 
Management into its scope providing a collaborative approach. 
This customized performance tool, uniquely designed for 
Besler, will be described in the paper with a mindset that tech-
nology-driven improvements without having people-driven tools 
embedded inside cannot survive in today’s world of high-scaled 
manufacturing.

Continuous Colour Quality Control for Continuous Operation.
M. Russell*, Lovibond Tintometer, Amesbury, Wiltshire, UK.
 Defi ning your colour of your product and ensuring colour 
accuracy every time is critical to long-term success. 
 Reliable and repeatable colour test results are the key 
to ensuring fi nal product quality, and also to minimise produc-
tion costs. Speed of analysis can also be vital for effi cient pro-
cess control. Simplicity of operation helps to reduce error, and 
increase productivity.
 Colour measurement instruments require regular servic-
ing and checking with calibration standards. This ensures the 
instrument is running with correct operation and continuously 
compliant to established international standards.
 Historically, the instruments have had to be returned to 
a qualifi ed service centre. This involves shipment costs and, 
naturally, an impact on the environment. Moreover, production 
times are lost due to the absence of the measuring instrument 
or, alternatively, a loan piece of equipment is obtained, again 
impacting the environment and increasing costs still further.
 Now there is new technology available which eliminates 
the need to return the instrument to a qualifi ed Service Centre. 
An internet calibration service enables users to calibrate the 
instrument on-site, at their plants, yet still receive an authori-
tative Certifi cate of Calibration from a UKAS / ISO certifi ed 
facility.

The Aqueous Extraction of Sunfl ower Oil from Whole Plant 
in Twin-screw Extruder, a First Step for the Manufacturing 
of Biodegradable Agromaterials by Thermo-pressing. Ph. 
Evon*1,2, V. Vandenbossche1,2, P.Y. Pontalier1,2, and L. Rigal1,2, 
1Université de Toulouse, INP, LCA (Laboratoire de Chimie Agro-
industrielle), ENSIACET, 31030 Toulouse Cedex 4, France,
2INRA, LCA (Laboratoire de Chimie Agro-industrielle), 31030 
Toulouse Cedex 4, France.
 Twin-screw extrusion is an original solution for the biore-
fi nery of sunfl ower whole plant according to an aqueous extrac-
tion process. In best operating conditions, oil yield is 57% and 
residual oil content in the cake meal is 14%. Oil is extracted in 
the form of two oil-in-water emulsions stabilized by phospholip-
ids and proteins at interface.
 The cake meal would be suitable for use in animal feeds 
and for energy production in pellets burning furnaces. As a mix-
ture of fi bers and proteins, it is also considered as a natural 
composite. It can be processed into biodegradable agromateri-
als by thermo-pressing.
 During molding, part of residual oil is expressed (until 41% 
of oil from whole plant), leading to the increase of the total 
oil extraction yield (aqueous extraction in twin-screw extruder 
and expression during thermo-pressing): until 81% of oil from 
whole plant.
 Panels have promising mechanical properties in bending 
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(until 12MPa for stress at break). They are usable as inter-
layer sheets for pallets, for their sound and heat insulation 
properties or for the manufacturing of containers by assembly 
of panels. Their hydrophobic character (8% for residual oil con-
tent in the panels) makes them resistant to water.

Determination of Temperature Infl uence on Characteristic 
and Variable Chemical Properties of Jatropha curcas L. Oil 
Extracted with Mechanical Screw Press. Shkelqim Karaj* and 
Joachim Müller, University Hohenheim, Stuttgart, Germany.
 Jatropha curcas L. seeds contain up to 40% viscous oil, 
which is considered as a primary energy source for households 
in tropical and subtropical countries. Objective of this study 
was the investigation of temperature infl uence generated 
from mechanical crushing of J. curcas oil extraction effi ciency 
and oil quality. Determination of optimal temperature for oil 
extraction and oil quality was possible by conducting several 
experiments with mechanical screw press (Komet D85-1G). 
The screw press was modifi ed and sensors were installed for 
measuring parameters such as oil recovery, temperature, pres-
sure, energy requirement, torque and angular velocity. As the 
oil extraction effi ciency and oil quality is strongly infl uenced 
by temperature generated from mechanical crushing, chemical 
properties such as density, kinematic viscosity, cetane num-
ber, heating value, carbon residues, iodine number, total con-
tamination, acid value, phosphor content, ash content, water 
content and fatty acid pattern were measured by using DIN 
– Norm and ISO – Standards. Regression models were com-
puted via Origin Lab 8 software and temperature infl uence on 
oil chemical properties was determined.

Winterization—Comparison of the Classical Method and 
HF’s Combined Process. Rolf Speck, Harburg-Freudenberger 
Maschinenbau GmbH, Seevestraße 1, 21079 Hamburg, 
Germany.
 Winterization is a classical refi ning process to remove 
the waxes of sunfl ower oil and corn oil. The HF´s Combined 
Process is a combination of the degumming step and the 
dewaxing step of the physical refi ning. Presented were the 
classical methods for degumming and winterization and the 
HF´s Combined Process. The comparison of both processing 
methods is the second part of this presentation.
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Alternative Fuels and Biobased Products
1. Effect of Alcohols on Utilization of Waste Activated 
Bleaching Earth in Continuous Alcoholysis Process. Omer 
Faruk Gul1 and Melek Tuter*2, 1TUBITAK, Gebze, Kocaeli, 
Turkey, 2Istanbul Technical University, Chemical Engineering 
Department, Maslak, 34469, Istanbul, Turkey.
 Increasing energy demands and diminishing energy 
resources have stimulated a search for renewable energy 
sources. Activated bleaching earth (ABE) is produced by acti-
vation of a natural clay known as bentonite by mineral acids. 

During the refi ning of vegetable oils, coloring compounds are 
adsorbed by ABE. ABE also adsorbs considerable amounts of 
vegetable oil, 25-40% of total weight of ABE. Therefore this 
waste ABE should be utilized. One of the utilization of this 
waste ABE is to produce fatty acid esters. 
 In this study, utilization of waste ABE was investigated in 
continuous alcoholysis process. Alcoholysis reactions of ABE 
were carried out with ethanol and methanol in the presence of 
NaOH catalyst. Effect of parameters (alcohol:oil molar ratio, 
amount of catalyst and reaction time) on the ester content of 
each reaction product was studied to optimize the operating 
conditions. The course of process was followed by GC analysis. 
The highest methyl ester content of the product (89.3%) was 
obtained at alcohol:oil molar ratio of 7:1, 2% catalyst load and 
240 min. While the highest ethyl ester content of the product 
was found as 79.2% when the alcoholysis was carried out at 
6:1 molar ratio of alcohol:oil, 2% catalyst load and 240 min.

2. Biodiesel and Vegetable Oil Sector in Turkey. Asli Isler* and 
Filiz Karaosmanoglu, Istanbul Technical University Chemical 
Engineering Department, Istanbul, Turkey.
 Biodiesel and biodiesel blended fuels are renewable alter-
natives produced from a wide range of vegetable oils and ani-
mal fats. Biodiesel has become popular in Turkey since 2000. 
As of October 2010, there are 44 plants that have a biodiesel 
processing license; seven of them have a biodiesel processing 
license for recycling waste vegetable oils, but a limited num-
ber of these plants are continuing production. At the present 
time only biodiesel obtained from domestic resources, which is 
blended up to two percent, has zero special consumption tax 
in Turkey. Mostly used raw materials for biodiesel production in 
Turkey are canola, saffl ower, cottonseed, soybean and yellow 
grease. Cotton seed and sunfl ower are the leading domestic 
oilseeds in 2009 and the amount of canola and saffl ower pro-
duction has increased between the years 2005-2009. Although 
Turkey has appropriate land for oilseed plant production, pro-
duction does not meet consumption. Only one third of the total 
arable area is used, and only 3 percent of the non-used area 
is suitable for agriculture. Opening the areas not actively used 
in agriculture to cropping and oil seed production needs to be 
promoted. This study presents the current situation of vege-
table oil sector and biodiesel production in Turkey and energy 
agriculture-biodiesel relationship is also examined.

3. Infl uence of Water and Free Fatty Acid Content on Biodiesel 
Fuel Production by Supercritical Methanol Treatment. J. 
Quesada-Medina* and P. Olivares-Carrillo, University of Murcia, 
Murcia, Spain.
 Biodiesel has emerged as one of the most promising renew-
able energy forms to replace current petro-diesel. However, 
current commercial use of refi ned vegetable oils for biodiesel 
production is impractical and uneconomical due to the high 
feedstock cost. Low-grade oil, typically waste cooking oil, may 
be a better alternative; nevertheless, the high free fatty acid 
(FFA) and water content in waste cooking oil has become the 
main drawback for this potential feedstock.
 In the present study, the effect of the water and FFA (oleic 
acid) content in soybean oil on the non-catalytic synthesis of 
biodiesel with supercritical methanol was investigated using 
an experimental design based on a two-factor Doehlert uni-
form network. This design allows determination of the possible 
interaction between these two variables. The reaction condi-
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tions used that produced the highest yield of biodiesel (75-
85%) during the transesterifi cation of refi ned soybean oil were 
a methanol-to-oil molar ratio of 43, a temperature of 325°C 
(35 MPa) and a reaction time of 60 min. The results show that 
the presence of water could enhance the formation of methyl 
esters. Moreover, the transesterifi cation of triglycerides and 
the methyl esterifi cation of FFAs proceeded simultaneously 
during the treatment.

4. Optimization of Waste Cooking Oil Transesterifi cation for 
Biodiesel Production using Response Surface Methodology.
Murat Kilic*, Başak Burcu Uzun, Ayşe E. Putun, and Ersan 
Putun, Anadolu University, Eskişehir, Turkey.
 In this study Response Surface Methodology (RSM) 
was used to determine the optimum reaction parameters for 
transesterifi cation reaction of waste cooking oils to biodie-
sel. Factors that affecting the reaction such as reaction time, 
reaction temperature, methanol/oil molar ratio, and catalyst 
amount were investigated according to a full factorial design 
at two levels. Empirical models were derived to correlate the 
experimental results. Fuel properties of obtained biodiesel 
were determined according to the accepted standard meth-
ods and compared with ASTM D 6751 and EN 14214 biodiesel 
standards and the results were accordance with the required 
limits. According to the experimental studies this methodology 
was suitable for evaluation of waste cooking oils for biodiesel 
production.

5. Biodiesel Production from Soybean, Canola, Sunfl ower, and 
Waste Cooking Oils via Transesterifi cation and Comparison of 
Fuel Characteristics. Başak Burcu Uzun*, Murat Kilic, Ayşe E. 
Putun, and Ersan Putun, Anadolu University, Eskişehir, Turkey.
 Biodiesel is a source of renewable energy that is made 
from biological sources such as vegetable oils, waste cooking 
oils and animal fats and is an attractive alternative to fossil 
diesel fuel because of its environmental benefi ts. It is biode-
gradable, non-toxic, has a low emission profi le and can be used 
directly or mixed with conventional fuel for diesel engines, 
and as a heating fuel. In this study production of biodiesel 
from vegetable oils and waste cooking oils by alkali catalyzed 
transesterifi cation reaction was investigated. Fuel proper-
ties of obtained biodiesels were determined according to the 
accepted standard methods and compared with ASTM D 6751 
and EN 14214 biodiesel standards.

6. Insolubles in Soybean-based Biodiesel: the Brazilian 
Position. W.P. Oliveira Filho*, Agência Nacional do Petróleo, 
Brasilia, DF, Brazil.
 The insolubles seen in fat-based biodiesel have been pre-
sented as one obstacle for Biodiesel National Program. Many 
references and studies have showed that insolubles formation 
happens in fat-based biodiesel only, for trans-esterifi cation sub-
products, mainly the monoglycerides. 
 Here, we showed some data gotted with soybean-based 
biodiesel. Although lower level of insolubles, we tried charac-
terize the “soybean-based biodiesel insoluble” manufacturing 
in Brazil, and compare the two cases. The choosed techniques 
were Gas Chromatography-fl ame ionization detector (GC-FID) 
and High Performance Liquid Chromatography-refraction index 
detector (HPLC-RID). 
 The results showed a good characterization, that can 
explain the macroscopic differences seen for insolubles and 

the different levels of precipitation and kinetics, for soybean-
based biodiesel and fat-based biodiesel.

7. FAME from Used Frying Oils and their Quality Assessment.
A. Kleinová*, Z. Cvengrošová, and J. Cvengroš, Slovak 
Univerzity of Technology, Institute of Physical Chemistry and 
Chemical Physics, Bratislava, Slovak Republic.
 Fatty acid methyl esters (FAME) as alternative liquid 
diesel fuels can be prepared from various triacylglycerol-type 
feedstocks, e. g. used frying oils (UFO). During food frying, a 
couple of undesirable substances are formed in the oil/fat. We 
found out that the presence of oligomers is the limiting factor 
for quality assessment of FAME according to EN 14 214 stan-
dard. In FAME prepared from UFO, they cause the decrease 
of ester content, increase of viscosity and Conradson carbon 
residue. The aim of the study is the qualifi cation, quantifi ca-
tion and elimination of such substances. The gel permeation 
chromatography and gas chromatography, also NMR and IR 
spectroscopy give valuable information about the quality and 
quantity of oligomers in FAME. For example, in case of IR spec-
troscopy, the band absorbance not higher than 1.7 at 2880 
nm represent the polymer content at the level which does not 
affect their quality (ester content min. 96.5%). The effective 
way of polymer elimination due to different molecular weights 
and volatilities of FAME and FAME oligomers is the molecular 
distillation. Treated FAME from UFO by means of molecular dis-
tillation meet the requirements of EN 14 214.

8. Use of Vegetable Oils as Lubricants Bases. Paulo Matos1

and José Politi*2, 1Agência nacional do petróleo, gás natural 
e biocombustíveis., ANP, DF, Brasil, 2Universidade de Brasilia, 
UnB, DF, Brasil.
 Demand of lubricating oils is increasing in the growing 
Brazilian economy. The use of vegetable bases in exchange for 
minerals can bring socioeconomic and environmental benefi ts 
for the country.
 The aim of this study is to test the ability of lubricating oils 
and tailor them according to their potential use as a lubricant, 
in view of the variety of possible applications. It is hoped with 
this to get some vegetable-based lubricants for specifi c indus-
trial and automotive applications.
 In a fi rst step, we determine the following physical and 
chemical properties of these oils, pour point, fl ash point, kine-
matic viscosity, viscosity index, foam, demulsibility index, 
total acidity, density, color ASTM and absorbance.
 These results were treated using the statistical method 
of principal components analysis, comparing the results of 
various vegetable oils with mineral and synthetic oils, getting 
an insight into the similarity between synthetic and vegetable 
bases. After this, tests were performed oxidative stability, 
thermogravimetry and differential thermal analysis in oils with 
higher closeness in statistical studies.
 The oxidative stability studies were conducted in an inert, 
oxidative and antioxidant additives for use with this you can 
have a view on the use of vegetable oils as base oils.

9. Lipase Catalyzed Biodiesel Production By Microwave 
Assisted. Cem Kesgin, Sevil Yücel*, and Didem Özçimen, Yildiz 
Technical University, Esenler, Istanbul, Turkey.
 In this study, biodiesel was produced from different vegeta-
ble oils by microwave method. Corn oil, sunfl ower oil, hazelnut 
oil, soybean oil were used as an oil source and methanol was 
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used for transesterifi cation reaction. The conventional method 
for producing biodiesel involves acid and base catalysts to form 
fatty acid alkyl esters by thermal heating. Microwave energy 
is used for heating that is different from conventional produc-
tion. The microwave energy offers a fast, easy route reaction 
with the advantages of enhancing the reaction rate and improv-
ing the separation process. Additionally in our study, immobi-
lized lipase enzyme is used as a biological catalyst as distinct 
from traditional catalysts to occur transesterifi cation reaction. 
Stability, reusability, continuously operating facilities, better 
control of the reaction, high purity and high yield conversion 
are advantages of immobilized lipase enzyme usage. The main 
purpose of this study was to obtain the optimum reaction con-
ditions by trying different reaction conditions in enzymatic 
biodiesel production by microwave method.

10. Biodiesel: Ethanolysis of Rapeseed Oil by Homogeneous 
Catalyst. Martin Hájek*, František Skopal, and Michal 
Černoch, University of Pardubice, Pardubice, Czech Republic.
 Biodiesel is produced by the transesterifi cation of triglyc-
erides contained in vegetable oils by low molecular alcohols. 
The most used alcohol is methanol, although it has some disad-
vantages: the toxicity and diffi culty to be produced from renew-
able materials, therefore there is a tendency to use ethanol. On 
the other hand, ethanol has lower reactivity during transesteri-
fi cation (caused by longer carbon chain). This paper introduces 
the ethanolysis of rapeseed oil under homogeneous basic cata-
lyst (KOH).
 Transesterifi cation is carried out in the batch emulgation 
reactor and fi nished by catalyst neutralization by gas carbon 
dioxide. The effects of various reaction conditions (such as 
reaction temperature and time, catalyst concentration, molar 
ratio of ethanol to oil, temperature and time of deethanolisa-
tion) on the quantity and quality of both phases were stud-
ied. The statistical design of Plackett-Burman was applied for 
experiments and data were evaluated by the multilinear regres-
sion. The fi nal models were verifi ed by independent experi-
ments and they are able to predict the biodiesel quantity and 
quality in the dependence on reaction conditions. Moreover, 
the relations between some parameters of the ester phase 
(e.g. the concentrations of glycerides, free glycerol, ethanol 
…) were found out.

11. Production Process of High Quality Biodiesel Using Ion-
exchange Resin Catalysts Without Upstream and Downstream 
Processing. Naomi Shibasaki-Kitakawa and Toshikuni 
Yonemoto, Department of Chemical Engineering, Tohoku 
University, Aoba-yama 6-6-07, Aoba-ku, Sendai 980-8579, 
Japan.
 A bench-scale production system connected an expanded-
bed reactor packed with cation-exchange resin and that packed 
with anion-exchange resin in series was constructed. The 
cation-exchange resin has a catalytic ability to convert free 
fatty acid (FFA) to biodiesel by esterifi cation reaction without 
inhibition by water. The anion-exchange resin has a catalytic 
ability to convert glycerides to biodiesel by transesterifi cation 
reaction without soap formation as well as an absorbent 
ability to remove the impurities such as glycerin, water and 
pigment contained in the product. The mixed-solution at the 
stoichiometric molar ratio of methanol to the total fatty acid 
residue in the oils (crude Jatropha oil or waste edible oil) was 
supplied to the system kept constant at 50 degree C. The 

contents of fatty acid methyl ester (FAME), and unreacted 
reactants (FFA, monoglyceride, diglyceride, triglyceride) and 
the byproduct (water and glycerin) in the product fully satisfi ed 
with European standards (EN14214). Thus, the proposed 
system permitted the production of high quality biodiesel 
without upstream and downstream processing.

Edible Applications: Quality
12. Subcritical Water Extraction of Phenols from Cashew Nut-
Shell. Maria Yuliana* and Yi-Hsu Ju, National Taiwan University 
of Science and Technology, Taipei, Taiwan.
 It is widely known that cashew nut shell-liquid (CNSL), 
a heavy vesicant liquid with persistent smell produced by 
cashew nut-shell (CNS), comprises high concentration of 
unsaturated long chain phenols which are reported to have 
antitumor, antimicrobial, urease inhibitory and lipoxygenase 
activities. One of the major phenol compounds inside CNSL 
which have high pharmacological activity is anacardic acid. 
Numerous methods used for extracting the phenols such as 
solvent extraction, hot oil process and supercritical CO2 (SC-
CO2) extraction have been investigated. In this work, subcriti-
cal water (SCW) extraction was investigated as an alternative 
method for extracting phenols from CNS as, to date, there is 
no such study has been reported. SCW is a promising solvent 
for extracting selective substances with varying polarities and 
is environmentally friendly. The operation pressure of SCW 
extraction is much lower than that in SC-CO2 extraction, with 
operation temperature lower than that in hot oil process and 
with shorter extraction time than that of solvent extraction. 
Subcritical water at temperature range of 120-200°C and pres-
sure range of 18-40 bar were employed for releasing phenolic 
compounds from CNS. The stability of phenols and SCW extrac-
tion selectivity towards the phenols in these temperature and 
pressure ranges were studied.

13. Production of Conjugated Linoleic Acid (CLA) from 
Soybean Oil by Alkali Isomerization. N. Kavuncu, G. Ustun*, 
and M. Tuter, Istanbul Technical University, Istanbul, Turkey.
 Conjugated linoleic acid (CLA) which is a mixture of geo-
metric and positional isomers of linoleic acid (C 18:2) has 
nutritional and health benefi ts. CLA decreases the risk of ath-
erosclerosis and cancer and lowers the insulin resistance and 
body fat. CLA concentrates can be produced by alkali isom-
erization of linoleic acid, dehydration of ricinoleic acid, and 
microbial synthesis from linoleic acid using cultures of differ-
ent microorganisms. 
 In this study, CLA concentrates were prepared from soy-
bean oil fatty acids by alkali isomerization. Reaction conditions 
were optimized by Response Surface Methodology using three 
variables three levels face centered cube design. Reactions 
were conducted at 120-140°C, using 2-6M of KOH for 2-5h. 
Optimal temperature, KOH concentration and time were deter-
mined as 139.4 ºC, 4.7M and 2.4 h, respectively. At optimal 
conditions, reaction product was obtained with 40.5% CLA con-
tent. Later the CLA content of the product was increased by 
urea fractionation studies. When the urea fractionation reac-
tion carried out at +4ºC using a urea-to-fatty acids ratio of 2.25 
(w/w) and an ethanol-to-urea ratio of 7.0 (v/w) for 2h, the CLA 
concentrate containing 62.6% CLA was obtained which is to be 
used for food and pharmaceutical purposes.
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14. Antioxidant and Antimicrobial Activities of Pumpkin Seed 
Extract. Sebnem Selen Isbilir*1, H. Hulya Orak2, Hulya Yagar1, 
A. Sukru Demirci2, and Tuncay Gumus2, 1Trakya University, 
Edirne, Turkey, 2Namik Kemal University, Tekirdag, Turkey.
 Pumpkin seed is a high-energy source because of its oil 
content. It is also a good source of the elements K, P, Fe, 
α-tocopherol and β-carotene. Pumpkin and pumpkin seeds are 
used for antidiabetic, antitumor, antihypercholosterolemia and 
antiamicrobial activities in traditional medicine. Pumpkin seed 
is especially used for overactive bladder problems for mature 
peoples.
 In recent years, there has been an increasing interest in 
antioxidants present in natural sources. In the present study, the 
pumpkin seed extract was obtained from Frutarom Switzerland 
Ltd. and investigated for its antioxidant activity using DPPH• 
scavenging, β-carotene bleaching assays and reducing power 
capacity. Total phenolic content was determined with Folin-
Ciocalteu reagent. The pumpkin seed extract was tested for its 
antimicrobial activities against a series of bacteria (S. aureus 
ATCC 25923, E. coli ATCC 25922, S. enteridis ATCC 13076) 
and fungus (A. parasiticus NRRL 2999 and A. parasiticus NRRL 
465) by agar well diffusion method. It was determined that the 
pumpkin seed extract showed slightly scavenging effect on 
DPPH• and mildly inhibition effect on lipid peroxidation as well 
as reducing power. While the pumpkin seed extracts exhibited 
no inhibition effect against selected bacterial strain, it was 
determined antifungal activity against tested two afl atoxigenic 
moulds.

15. Antioxidant and Antibacterial Activities of Clove Bud 
Oil and Clove/Oregano Oils Mixtures. Jasna Ivanovic*1, 
Suzana Dimitrijevic2, Dusan Misic3, Irena Zizovic1, and 
Dejan Skala1, 1Department of Organic Chemical Technology, 
Faculty of Technology and Metallurgy, University of Belgrade, 
Belgrade, Serbia, 2Department of Biochemical Engineering 
and Biotechnology, University of Belgrade, Belgrade, Serbia, 
3Department of Microbiology and Immunology, Faculty of vet-
erinary medicine, University of Belgrade, Belgrade, Serbia.
 Clove bud oil has been used in the food industry as fl a-
vouring, antimicrobial, and antioxidant agent. Present study 
was aimed to investigate antioxidant and antibaterial activ-
ity of clove bud oil and mixtures of clove/oregano oils iso-
lated by supercritical carbon dioxide extraction. Supercritical 
extraction performed at 10 MPa and 40°C yielded 20 g of 
clove oil per 100 g of dry plant material. Mixtures of clove 
bud and oregano oils (1:1) were obtained either by mixing oils 
extracted separately from pure clove buds and oregano leaves 
or by simultaneous supercritical extraction from clove buds 
and oregano leaves mixture. Clove bud oils and its mixtures 
showed antioxidant potenital according to different methods 
for determination of antioxidant activity such as ferric reducing 
antioxidant power (FRAP) method and peroxide value determi-
nation. Antibacterial activity of oils against Staphylococcus, 
Streptococcus and Enterococcus bacterial straines including 
methicillin-resistant Staphylococcus aureus (MRSA) strains 
was investigated by broth microdillution method and values 
of minimal inhibitory concentrations (MIC) were determined. 
Antioxidant and antibacterial promoting effects of clove oil in 
the presence of oregano oil compounds were particulary inves-
tigated and discussed.

16. Study the Effects of Heat and Drought at the End of 
the Season on Yield and Some Yield Components of Sixteen 
Canola Varieties in West South Iran. Ebrahim Fani*, Behbahan 
University, Behbahan City, Khuzestan, Iran.
 In this study the effects of heat and drought at the end 
of the season on yield and some yield components of six-
teen canola varieties were carried out in Behbahan Institute 
research in West South Iran. The statistical analysis design 
was according to completely randomized block basis on cre-
ation four environments of plant growth by different planting 
date and cutting the last irrigation of plant growth. The four 
create environments were planting dates at: 1-20 November 
(normal), 2-20 November with cutting the last irrigation (dry 
tension), 3-20 December (heat tension) and 4-20 December 
with cutting the last irrigation (dry and heat tension). Three 
replications were used in this experiment. Results showed 
that heat and drought tension induced signifi cant different 
(pâ‰¤1%) between four environments for seed yield, oil per-
cent and oil yield in four level difference. Hyola variety had the 
highest yield therefore this variety was recommended for all 
area same experimental environment.

17. The Effect of Methylation Technique on Conjugated 
Linolenic Acid (CLnA) Isomers in Pomegranate Seed Oil.
Mustafa Topkafa* and Huseyin Kara, Selcuk University, Konya, 
Turkey.
 Conjugated linolenic acids (CLnA) refer to a group of 
positional and geometric isomers of octadecatrienoic acids 
that contain three double bonds in conjugation. The three 
double bonds in CLnA are primarily in positions Δ9,11,13 and 
Δ8,10,12. These fatty acids are vegetable sources. For exam-
ple, α-eleostearic acid (9cis, 11trans, 13trans-18:3) is found 
in tung seed oil (Aleurites fordi) (68%), mahaleb oil obtained 
from mahaleb seed (Prunus mahaleb L.), contains about 35% 
α-eleostearic acid, Pomegranate (Punica granatum L.) seed 
contains about 83% punicic acid (9c,11t,13c-18:3), and 
catalpa seed (Catalpa bignonoides) oil contains about 42.3% 
catalpic acid (9t,11t,13c-18:3).
 In this study conjugated linolenic acids (CLnA) were con-
verted to methyl esters and analyzed by gas chromatography 
(GC) and gas chromatography-mass spectrometry (GC-MS). 
Two most common methylation methods, acid- and base-cat-
alyzed was used and it was seen that results obtained from 
experiments showed that CLnA content changed depending on 
the several factors such as temperature, catalyzed in pome-
granate seed oil. Especially it was observed that acid-catalyzed 
methylation caused new isomers such as α-eleostearic acid.

18. Assessment of the Geographical Origin of Palm Oil using 
Chemometrics. A. Tres*1, C. Ruiz-Samblas1,2, A. Koot1, and 
S.M. van Ruth1, 1RIKILT, Wageningen University and Research 
Centre, Wageningen, The Netherlands, 2University of Granada, 
Granada, Spain.
 The natural variability of fats turns their authentication 
into a challenge, as the composition of an authentic fat might 
vary within ranges. In this scenario, data about the composi-
tion of a wide range of compounds might be used, together 
with chemometrics, as a fi ngerprint to authenticate the oil. 
Examples of fat and oil authentication are the verifi cation of 
botanical varieties or geographical origin, or organic and sus-
tainable production methods.
 The demand of palm oil has increased tremendously in the 
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last decades. Its composition might vary among different geo-
graphical origins, and this can be important for the uses and 
applications of palm oil and its products. Furthermore, sustain-
able palm oil is cultivated and produced in certain regions of 
the world. The verifi cation of the geographical origin of palm oil 
might be of interest for both consumers and producers. 
 In this study, palm oil originating from different geographi-
cal regions was subjected to fi ngerprint analysis in the pres-
ent study. Classifi cation models according to the geographical 
origin were developed using the fatty acid fi ngerprint, and the 
volatile profi le fi ngerprint (by Proton Transfer Reaction Mass 
Spectrometry) of palm oil. According to the results, the geo-
graphical authentication of palm oil is feasible.

19. Considering of Various Drying Temperatures and 
Cultivation Zone Effects on Quality and Fatty Acid Profi le of 
Canola Oil in Iran. Reza Esmaeilzadeh Kenari*1, Mohammad 
Derakhshan2, and Mohammad Hossein Haddad Khodaparast3, 
1Sari, Agricultural and Natural Resources University, Sari, 
Mazandaran, Iran, 2Sabzevar Azad University, Sabzevar, 
Khorasan, Iran, 3Ferdowsi University of Mashhad, Mashhad, 
Khorasan, Iran.
  Canola oil obtain from brassica napus and brassica rapa 
seeds that their erucic acid content is less than 2% and 
remained glucosinolat in meal less than 30(ÃŽÂ¼mol/g).The 
usual variety (Hayola 401 hybrid) prepared from two cultiva-
tion zone Mazandaran and Golestan provinces in north of Iran. 
Samples of these locations dried at three thermal treatment 
at 70, 80, and 90°C and after extraction and refi ning oils of 
these seeds at the same terms, studied properties of these 
oils as peroxide value, acid value, refractive index, chlorophyl 
content(ppm), color and free fatty acids(FFA) in three replicate 
and so specifi ed the structure of fatty acids at above treat-
ments in two replicate.The results of ANOVA at Duncan’s test 
in (p<0.05) indicated that for drying at the range of above 
thermal treatments on many of parameters variation is not 
signifi cant although it signifi cant (p<0.05) for structure of 
fatty acids, linoleic acid and specially linolenic acid. Therefore 
it was recognized the range of thermal treatments at 70 and 
80°C are more suitable than 90°C for drying of canola seeds.

20. Effi cient Separation of Tocotrienols and Tocopherol 
from Palm Vitamin E Concentrate Using Selective Adsorption 
and Desorption Method. Vincent Teo*, Davos Life Science, 
Singapore.
 In contrast to the common antioxidant tocopherols (TP), 
tocotrienols (T3) were recently demonstrated to possess 
unique health benefi ts in the prevention of various chronic dis-
eases (cardiovascular diseases and cancers). Palm vitamin 
E concentrate (TRF) derived using conventional process con-
tains T3 and TP. Process to separate TP from TRF is a costly 
chromatographic process. Current new process modifi cation 
aims to combine column separation with selective adsorption 
and desorption using silicagel to improve loading capability 
and to lower processing cost. Our result indicated that in the 
T3 enrichment step, T3 was directly absorbed on a fi xed bed of 
adsorbent while TP was eluted out selectively. Subsequent T3 
desorption step yielded a high purity T3 product with <1% TP. 
The new process modifi cation increased the loading capacity 
per cycle by 50-fold, thus signifi cantly reduced the processing 
time and cost to derive pure T3 from palm oil.

21. Determination of Benzo[a]pyrene in Palm-derived 
Tocotrienols. Shary Ong* and YL Yap, Davos Life Science, 
Tocotrienol Research Laboratory, Singapore.
 Benzo[a]pyrene (BaP) is classifi ed as a polycyclic aro-
matic hydrocarbon (PAH) with carcinogenic potential. Although 
current analysis method used to determinate BaP (AOCS Cd 
21-91) is optimized for oils and fats, the method requires pro-
cedural change for sample rich in palm-derived tocotrienols. 
Recently, tocotrienols was demonstrated to improve human 
cardiovascular health. Here, we reported a modifi ed clean-up 
step to achieve two objectives: 1) pre-concentration of BaP, 
and 2) removal of non-polar impurities that interfere with the 
subsequent fl uorimetric detection and quantitation of BaP. 
Integrating the modifi ed clean-up procedure into AOCS Cd 
21-91, our BaP spike-in experiments yielded a HPLC peak area 
that correlates linearly with the BaP concentration. The limit 
of quantitation (LOQ) for the integrated procedure remains 0.1 
ppb (ug/L) as stipulated by AOCS Cd 21-91. In conclusion, 
current modifi ed clean-up step should be incorporated for quan-
tifi cation of the BaP level in tocotrienol-rich sample.

22. Identifi cation and Quantifi cation of Conjugated Linoleic 
Acid (CLA) Isomers for Milk Samples by Using GC-FID. Huseyin 
Kara*, Gokcen SAarac, Mustafa Topkafa, Filiz Ayyildiz, and 
Fatma Nur Arslan, Selcuk University, Konya, Turkey.
 Conjugated linoleic acid (CLA) is a term used for a mixture 
of positional (6-8 to 13-15) and geometric (cis-cis, trans-trans, 
cis-trans, and trans-cis) isomers that exhibit health-promot-
ing attributes of linoleic acid that contain conjugated double 
bonds. It is well-known that CLA is found in the meat and milk 
products of ruminant animals. CLA isomers, naturally occurring 
in foods derived from ruminants, are produced as intermedi-
ates of the biohydrogenation of polyunsaturated fatty acids, 
specifcally linoleic (cis-9 cis-12 C18:2) and a-linolenic (cis-9 
cis-12 cis-15 C18:3), by rumen bacteria.
 The object of this study was to determine and quantify CLA 
isomers of different commercial milk samples obtained Turkish 
local markets by using HKARA-30 method in GC-FID system. 
The optimization of the HKARA-30 method was performed to 
fi nd the conditions that maximize the sensitivity of the CLA 
isomers under analysis to the selected chromatographic 
parameters. Before the analysis fatty acids of milk samples 
were converted to the methyl esters. Analysis was performed 
by using an Agilent 6890 series GC-FID system fi tted with a 
split-splitless injectors. The GC-FID system was equipped with 
a highly polar HP-88 column (100mx0.25mm ID, 0.2 µm fi lm 
thickness) used with hydrogen and helium as carrier gas.

23. Physicochemical Properties and Antioxidant Activity of 
Minor Components of Persian Walnut Oil Obtained By Different 
Extraction Methods. Seyed Mohammad Taghi Gharibzahedi*, 
Seyed Mohammad Mousavi, Manuchehr Hamedi, Faramarz 
Khodaiyan, and Karamatollah Rezaei, Department of Food 
Science, Engineering and Technology, Faculty of Agricultural 
Engineering and Technology, University of Tehran, P.O. Box 
4111, Karaj 31587-77871, Iran.
 Physicochemical properties, fatty acids profi le, bioactive 
components and free radical scavenging capacity of walnut 
oils obtained by various extraction methods (Hexane, Modifi ed 
Bligh–Dyer and cold-press) were compared. The antioxidant 
activity of oil was measured by 1,1-diphenyl-2-picrylhydrazyl 
(DPPH) and 2,2’-azinobis (3-ethylbenzthiazoline sulphonate) 
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(ABTS) radicals scavenging capacity and β-carotene bleaching 
assays. Result showed that fatty acids content was not infl u-
enced by extraction method. The physicochemical properties 
analysis demonstrated that the Modifi ed Bligh–Dyer method 
was considered to be the optimum process for extracting 
walnut oil with a higher quality with respect to the other two 
methods. The extracted oil from Modifi ed Bligh–Dyer method 
had the highest total phenolic content (TPC), ortho-diphenol 
content (ODC) and total tocopherol content (TTC) values fol-
lowed by the oil obtained from cold-press method, then hex-
ane-extracted oil. The extracted oil from Modifi ed Bligh–Dyer 
method had the most effi ciency and activity to scavenge DPPH 
and ABTS radicals. Moreover, the many considerable correla-
tions were found among certain physicochemical

24. Characterization of Polyphenolic Content, Antioxidant 
Activity and Fatty Acid Profi le of the Cold Pressed and Refi ned 
Edible Oils from Macedonia. Sanja Kostadinovik* and Sasa 
Mitrev, Faculty of Agriculture, University Goce Delcev, Stip, 
Macedonia.
 Phenolic content, resulting antioxidant activity and the 
fatty acid profi le of the most used oils in the Macedonian 
market were studied. The levels of total polyphenols were 
determined spectrometrically by extraction with 60% aqueous 
methanol using Folin-Ciocalteu reagent. A common method 
for determination of the antioxidant activity of edible oils is 
the 2,2-azinobis(3-ethylbenzothiazoline-6-sulfonic acid) radical 
cation (ABTS•+) method. This method was used for testing 
the oils (four cold pressed oils from sunfl ower, pumpkin, rape-
seed and fl axseed oil and six commercial refi ned sunfl ower 
oils available on Macedonian market). The highest polypheno-
lic content showed cold pressed oils in the range from 2.8 to 
34.2 mg per 10 g of oil and corresponding antioxidant activity 
from 0.011 to 4.12 expressed as mmol Trolox per liter. Also, 
GC-MS analysis was performed for determined the fatty acid 
profi le of the oils. The contents of both cis and trans fatty acids 
showed a decreased trend for the increase of heating time or 
temperature.
 In conclusion, the cold pressed oils showed a greater 
amount of polyphenolic compounds and a higher stability than 
corresponding refi ned oils.

25. Regression and Path Analysis of Oil and Seed Yield in 
Sunfl ower Single Cross Hybrids (Helianthus annuus L.). Hossein 
Zeinalzadeh Tabrizi*1 and Mehdi Ghaffari2, 1Young Researchers 
Club of Islamic Azad University, Tabriz Branch, Tabriz, Iran,
2West Azerbaijan Agricultural and Natural Resources Research 
Center, Orumiyeh, Iran.
 A North Carolina Design I experiment was conducted in 
a randomized complete block design in three replications at 
Agricultural and Natural Research Station of Khoy. In 2006, 
Single cross F1 hybrids were planted for studying correlation 
of traits. Data were collected from agronomic traits includ-
ing: fl owering initiation, seed fi lling period, maturity, plant 
height, stem diameter, head diameter, 1000 seed weight, 
seed numbers per head, grain/achen ratio, biological yield, 
harvest index, oil content, seed and oil yield. Stepwise regres-
sion analysis showed that in the fi nal equation, seed numbers 
per tray and 1000 seed weight traits with the standard coef-
fi cients of 1.457 and 0.733 had signifi cant effect (p<0.01) on 
seed yield as a dependent variable, respectively. In the oil yield 
regression analysis as a dependent variable, three traits—seed 

numbers per tray, 1000 seed weight and oil content with the 
standard coeffi cients of 1.147, 0.560, and 0.292—had signifi -
cant effect (p<0.01) on seed yield, respectively and because 
of these traits, the others were removed from the last equa-
tion. Path analysis of oil and seed yield indicated that for maxi-
mum yield, fi nal selection must be done through seed numbers 
per head and by considering optimum amount of this trait and 
1000 seed weight.

26. Estimation of Genetic Variance Components and 
Heritability in Sunfl ower Single Cross Hybrids Using North 
Carolina Design I. Hossein Zeinalzadeh Tabrizi*1, Hassan 
Monirifar2, Varahram Rashidi3, and Mehdi Ghaffari4, 1Young 
Researchers Club of Islamic Azad University, Tabriz Branch, 
Tabriz, Iran, 2East Azerbaijan Agricultural and Natural Resources 
Research Center, Tabriz, Iran, 3Islamic Azad University, Tabriz 
Branch, Tabriz, Iran, 4West Azerbaijan Agricultural and Natural 
Resources Research Center, Orumiyeh, Iran.
 To estimate genetic parameters in sunfl ower single cross 
hybrids, a North Carolina Design I experiment was conducted 
in a randomized complete block design with three replications 
at Agricultural and Natural Research Station of Khoy. Six fer-
tility restorer male lines crossed with 18 cytoplasmic male 
sterile female lines. Each male line crossed with three differ-
ent female lines to make two sets with nine hybrids in each 
set. Single cross F1 hybrids were planted to estimate genetic 
parameters. Data were collected including: fl owering initiation, 
seed fi lling period, maturity, plant height, stem diameter, head 
diameter, 1000 seed weight, seed numbers per head, achen/
grain ratio, biological yield, harvest index, oil content, seed 
yield and oil yield. Survey results showed that gene action in 
some loci for 1000 seed weight and seed numbers per head 
were partial dominant, for oil yield were complete dominant 
and for other traits were over dominant. To improve seed fi lling 
period and harvest index traits, use of selection methods is 
suffi cient. Traits such as plant height, stem diameter and head 
diameter, hybridization method use to improve them is unavoid-
able. For important traits such as seed yield, oil yield and bio-
logical yield, using both selection and hybridization methods is 
recommended.

27. The Effect of Different Antioxidants (Vitamin C, Green 
Tea Extract, Raisin Extract, Apple Extract, and Purple Carrot 
Extract) on the Viability of Probiotic Bacillus indicus HU36. Ijlal 
Berktas*, Mine Mine Gültekin-Özgüven, and Beraat Ozcelik, 
Istanbul Technical University, Food Engineering Department, 
Istanbul, Turkey.
 In this study, the survival of probiotic bacteria in a juice 
enriched with different antioxidant sources was investigated. 
Bacillus indicus strain HU36 was used as a probiotic bacteria. 
It is a spore forming bacteria that produces carotenoid pig-
ments. These probiotic bacteria were inoculated into medium 
with nutrition and antioxidant sources (vitamin C, green 
tea extract, raisin extract, apple extract and purple carrot 
extract). The samples were fermented for 72 h at 37°C and 
then stored at 4°C for 4 weeks. Furthermore they were stored 
without fermentation to observe effect of storage and fermen-
tation on viability of bacteria in a medium enriched with anti-
oxidant source. Samples were taken at weekly intervals, and 
the viability of probiotic cultures was investigated. The change 
in antioxidant capacity and phenolic content of samples was 
determined during to storage. Brix, pH and turbidity of samples 
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were also monitored. The probiotic bacteria in different medi-
ums survived throughout the four weeks of cold storage at 
4°C.

28. Infl uence of Neutralization Stage Conditions on Soapstock 
Phytosterol Content. M.V. Ruiz-Méndez*, M. Aguirre-Gonzalez, 
and M.C. Dobarganes, CSIC, Instituto de la Grasa, Seville, 
Spain.
 Soapstock and deodorizer distillates are the main by-prod-
ucts of vegetable oil processing, with a high content of high 
added value compounds. The importance of phytosterols in 
the food industry has grown dramatically in recent years. Their 
presence in adequate amounts in human diet is known to sub-
stantially reduce cholesterol absorption and its concentration 
in serum as a result.
 During the chemical refi ning, an important loss of oil ste-
rols might occur. The objective of this study was to know the 
infl uence of the variables of the neutralization stage, i.e. tem-
perature, agitation, reaction time and concentration of alkali, 
on the soapstocks obtained from sunfl ower oil. A full factorial 
design at two levels was applied and the total soapstocks, 
their neutral oil content, and their sterol concentration were 
evaluated. 
 The average content of sterols in the soapstocks was 
0.8% and the statistical analysis showed that temperature was 
the most signifi cant variable, with lower amount of soapstock 
at the higher temperature (80 °C), hence the lower loss of 
sterols. The infl uence of alkali concentration was also evident 
in the neutral oil content, which was lower at the lower con-
centration (12 ° Bé). As for the oils, free acidity was lower than 
0.1% in all the samples and their oil sterol concentration very 
close to those present in the oil before neutralization.

29. Production of Value Added Products from Thai Rice 
Bran Wax. Kornkanok Aryusuk*1, Pattama Numthongkum1, 
Piraporn Sombatsuwan1, Salisa Chumsantea1, Supathra 
Lilitchan2, Narumon Jeyashoke1, and Kanit Krisnangkura1, 
1Biochemical Technology Division, School of Bioresources and 
Technology, King Mongkut’s University of Technology Thonburi, 
Bangkhuntien, Bangkok, Thailand, 2Department of Nutrition, 
Faculty of Public Health, Mahidol University, Rachathewi, 
Bangkok, Thailand.
 Rice bran wax (RBW) is a low value co-product of rice 
bran oil refi nery. The major components of crude RBW are tri-
glyceride (oil) and wax ester. After purifi cation, the physical 
properties of pure RBW are similar to expensive carnuba wax 
and safety to use in food products and cosmetics. In addition, 
RBW is a rich source of policosanol, mixture of long chain ali-
phatic alcohols of 20-36 carbon atoms. Earlier investigators 
demonstrated that policosanol can be used to reduce platelet 
aggregation, endothelial damage, foam cell formation and cho-
lesterol content in different tissues such as liver, heart and 
fatty tissue. It also has anti-infl ammatory activity and ergo-
genic properties. 
 In order to increase the value added of Thai RBW. Therefore, 
preparation of pure RBW and policosanol by transesterifi cation 
of crude RBW is proposed. Crude RBW was transesterifi ed 
with ethanolic NaOH/ KOH at room temperature. After 5 min 
of transesterifi cation, the reaction was stop and the mixture 
was then fi ltered and washed twice with ethanol obtaining pure 
RBW. The pure RBW can further transesterifi ed with higher 
molar ratio of wax to ethanol (1: 100) at refl uxing temperature 

to obtain the crude policosanol. Finally, pure policosanol was 
obtained by crystallization.

30. Sensory Evaluation and Oxidative Stability of Flavored 
Olive Oil. Fahri Yemiscioglu, Aytac Saygin Gumuskesen*, and 
Hatice Hande Akcar, Ege University, Engineering Faculty, Food 
Engineering Department, Izmir, Bornova, Turkey.
 Flavored olive oil is produced by adding the fl avors of 
various spices, herbs, fruits and vegetables or natural aromas 
to extra virgin olive oil. In this study; various natural aromas 
and aromatic herbs-olive oil concentrates are added to extra 
virgin olive oil in a wide range of concentrations. Sensory 
evaluation is performed to determine the “most liked” con-
centration of natural aromas (oregano, basilico, rosemary 
and bitter-orange) and aromatic herbs (oregano, basilico and 
red capsicum)- olive oil concentrate used to prepare fl avored 
olive oil. Panelists preferred the oils fl avored with 0.05% of 
thymus and 0.07% of basilico, rosemary and bitter-orange, the 
oils fl avored with 20% of oregano- olive oil concentrate and 
the oils fl avored with 40% of basilico- olive oil concentrate and 
red capsicum-olive oil concentrate. In addition, Commercial fl a-
vored olive oils (oregano, basilico, rosemary, bitter-orange and 
garlic) are also subjected to sensory evaluation. In particular, 
at the end of the panel, the sample liking was the following: 
oregano=basilico=rosemary>red capsicum>garlic.

31. Evaluation of the Stability of Virgin Olive Oil in Plastic 
Bottles and Cans. R.M.S. Celeghini*, S.F. Silva, and C.A.R. 
Anjos, University of Campinas, Faculty of Food Engineering, 
Department of Food Technology, Campinas, SP, Brazil.
 Virgin olive oil samples were stored in 250mL amber 
and transparent polyethylene terephthalate (PET) bottles 
and 300mL tinplate cans for 180 days. The samples were 
stored either in cardboard boxes (58±0.7±0.3%UR/24°C) 
or exposure to light (2500 ± 500LUX) for 12 hours/day 
(49±1%UR/25±1°C). The oxidative changes were monitored 
by acidity, peroxide, K232, and K270 analysis. Total phenol 
content was measured colorimetrically. Changes in chlorophyll 
contents (Pheophytin a) were assessed spectrophotometri-
cally and the contents of alpha-tocopherol were analyzed by 
HPLC. Increases in acidity, peroxide, and K232 were observed 
regardless the storage conditions or type of packaging. The 
K270 was higher in packages exposed to light. The concen-
tration of Pheophytin a decreased signifi cantly in transparent 
PET stored under light and no changes were observed in pack-
ages protected from light or in canned oils. The decrease in the 
levels of alpha-tocopherol was more pronounced in packages 
exposed to light. Slight decrease in total phenols at the end 
of the storage period was observed. Even though storage in 
the dark does not prevent autoxidation of olive oil by reaction 
with oxygen in the package, protecting packaging from light 
or keeping them in boxes appear to be the most appropriate 
procedure to maintain the oil quality

32. Infl uence of Maturation on Oxidative Stability and 
Phenolic Distribution of Virgin Olive Oil. A. Yorulmaz*1, H. 
Erinç2, and A. Tekin2, 1Food Engineering Department, Adnan 
Menderes University, Aydın, Turkey, 2Food Engineering 
Department, Ankara University, Ankara, Turkey.
 The objective of this study was to investigate the infl u-
ence of maturation process on oxidative stability and pheno-
lic compound distribution of virgin olive oils from two Turkish 



World Conference on Oilseed Processing, Fats & Oils Processing, Biofuels & Applications 45Poster Presentations  Abstracts

cultivars: ‘Memecik’ and ‘Edremit’. For this purpose, olives of 
‘Memecik’ and ‘Edremit’ were sampled at fi ve different harvest 
times from October to December during 2008-2009 crop sea-
son. Ripening index, oil, water, total phenol content and phe-
nolic compound distribution of olives were determined. Olives 
were processed to oils using a laboratory mill. The oil samples 
were then subjected to phenolic compound distribution; free 
acidity, peroxide, K232, K270 values, total phenol content, induc-
tion period, carotenoid and chlorophyll content analysis.
 Results have shown that maturation decreased water 
and increased oil percentage of olives for ‘Edremit’ variety, 
but the same values fl uctuated for ‘Memecik’ cultivar. Total 
phenol content of olives decreased and fruit size increased for 
both varieties. Free acidity and peroxide values of olive oils 
increased while K232 and conjugated dien values remained the 
same. Chlorophyll, carotenoid, α-, β-, γ- and Δ-tocopherol con-
tents decreased with the maturation. Phenolic compound dis-
tribution of oils was infl uenced by maturation for both cultivars.

33. Triacylglycerol Structures of Hazelnut Oils. S. Turhan*1, K. 
Şahin1, A. Şimşek2, A. Yorulmaz3, A. Tekin1, and O. Ketenoğlu1, 
1Food Engineering Department, Ankara University, Ankara, 
Turkey, 2Food Engineering Department, Ordu University, Ordu, 
Turkey, 3Food Engineering Department, Adnan Menderes 
University, Aydın, Turkey.
 The aim of this study was to determine triacylglycerol 
structures of hazelnut oils. For this purpose, 18 hazelnut 
cultivars (Sivri, Mincane, Yassı Badem, Tombul, Allahverdi, 
Kus, Uzunmusa, Acı, Kan, Cavcava, I·ncekara, Palaz, Fosa, 
Kalınkara, Karafındık, Cakıldak, Kargalak, Yuvarlak Badem) 
were collected from Trabzon, Giresun and Ordu provinces in 
Black Sea Region of Turkey in 2009 and 2010 crop seasons. 
The oils of the varieties were obtained using soxhelet extrac-
tion and analysed for their fatty acid compositon, β-position of 
triglycerides and triacylglycerol profi les. 
 Results have shown that main triacylglycerols of hazelnut 
oils are OOO, OOL, POO and SOO. Oleic acid is the most abun-
dant fatty acid in oils ranging between 81.03-85.90%. Oleic 
acid is followed by linoleic acid (5.64-10.12%), palmitic acid 
(5.09-6.79%) and stearic acid (1.97-3.01%) in oil samples. 
‘Karafındık’ cultivar obtained from Giresun has the highest 
oleic acid content among the varieties. Saturated fatty acids 
(C16:0+C18:0) in β-position of triglycerides have the values 
between 0.68% (Çakıldak-Ordu) and 1.36% (Foşa-Trabzon). 
The main fatty acid in β-position is oleic acid varying between 
84.46% (Uzunmusa-Ordu) to 91.84% (Karafındık- Giresun). 
Water and oil content of hazelnuts ranged between 3.00-4.95% 
and 52.89-67.40%, respectively. 

34. Pesticide Residues in Olive Oil. C. Balkan*, N. Özdemir, 
C.E. Gümüş, and A. Bayrak, Dept. of Food Engineering, Ankara 
University, Ankara, Turkey.
 Modern agricultural practices include the use of a variety 
of pesticides to control pests and diseases, and increase crop 
yields. A large fraction of applied pesticides is degraded via 
chemical, physical or biological mechanisms in soil or water. 
The residual fraction, on the contrary, can stay stable in the 
environment and contaminate agricultural products via chemi-
cal effects or as a result of too early harvesting. Olive oil, a 
major ingredient of the Mediterranean diet on account of its 
nutritional and biological properties, can be contaminated by 
pesticides used in the production of olives.

 Monitoring the issue of pesticides in olive oil is of great 
value to ensure the food safety in terms of pesticide residue 
levels due to the fact that several hundreds of pesticides are 
widely used worldwide. Pesticides in olive oils are determined 
by GC-MS and GC/MS/MS. Researches have shown that the 
most frequently detected pesticide residues in olive oil are ter-
buthylazine, endosulfan I, endosulfan II, simazine, endosulfan 
sulphate, oxyfl uorfen, carbaryl, difl ufenican, L-cyhalothryn, 
omethoate, fenthionsulfone, cypermethrin, azinphos methyl, 
malathion and menhidation. Levels of some pesticides may be 
lower in refi ned olive oil. Pesticide residues in olive oil consti-
tute an important parameter of its quality; therefore, they must 
be monitored regularly and kept as low as possible to ensure 
consumer protection.

35. Determination of Pesticide in Sunfl ower Seed and its 
Oil. I·. Toptanci*1 and A. Bayrak2, 1Istanbul Province Control 
Laboratory, Istanbul, Turkey, 2Food Engineering Department, 
Ankara University, Ankara, Turkey.
 Over the past decades sunfl ower oil has become popular 
worldwide. The oil is typically extracted by applying great pres-
sure to the sunfl ower seeds and collecting the oil. In order to 
avoid possible losses at harvest or in production, due mainly to 
insect attack, several agrochemicals are applied to sunfl ower 
seed. Their residues in sunfl ower oil constitute an important 
parameter of its quality; they must be monitored regularly and 
kept as low possible to ensure consumer protection. The analy-
sis of pesticide residues in sunfl ower seed is very challenging, 
because of the inherent complexity of the matrix, mainly com-
prising triglycerides. Many multi-residue procedures employ-
ing different clean-up techniques and a variety of detection 
methods have been reported for the determination of pesticide 
residues in sunfl ower seed. The most commonly used meth-
odology is based on GC after a comprehensive clean-up step, 
in most cases based on liquid–liquid partitioning or gel per-
meation chromatography (GPC) to separate the low molecular 
mass pesticides from the higher molecular mass fat constitu-
ents of the oil, such as triglycerides. Other alternatives could 
include the use of various solid-phase extraction (SPE) based 
procedures by using adsorbents such as fl orisil, alumina, silica 
gel, etc. Afterwards more sophisticated instrumentation such 
as supercritical fl uid extraction (SFE) and pressurized liquid 
extraction (PLE) are also tested. Typically found in sunfl ower 
oil, using both gas chromatography–mass spectrometry (GC–
MS) in selected ion monitoring (SIM) mode and liquid chroma-
tography tandem mass spectrometry (LC–MS–MS) in positive 
ionization mode. To the best of our knowledge, this is the fi rst 
LC–MS–MS method applied to determine pesticides in both 
sunfl ower seed and oils.

36. A Validated Liquid Chromatography Method with a 
Sensitive Electrochemical Detector for the Analysis of 
Selected Phenolic Compounds in Olive Oil. Banu Bayram*1,2, 
Jan Frank3, Tuba Esatbeyoglu2, Beraat Ozcelik1, and Gerald 
Rimbach2, 1Istanbul Technical University, Department of Food 
Engineering, Istanbul, Turkey, 2Christian Albrechts University 
of Kiel, Institute of Human Nutrition and Food Science, Kiel, 
Germany, 3University of Hohenheim, Institute of Biological 
Chemistry and Human Nutrition, Stuttgart, Germany.
 For the analysis of phenolic compounds in olive oil differ-
ent analytical methodologies have been reported. HPLC is the 
most common technique in combination with UV, fl uorescence, 
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DAD detection. Electrochemical detection has been reported 
to be highly effi cient and sensitive tool in the analysis of pheno-
lic compounds which provides lower LODs (limit of detection) 
in most cases. The aim of this study was to develop a rapid 
and sensitive HPLC method with electrochemical detection for 
the determination of eight selected phenolic compounds (tyro-
sol, hydroxytyrosol, oleuropein, pinoresinol, ferulic acid, vanil-
lic acid, p-coumaric acid, caffeic acid) in olive oil. The polar 
fraction containing the selected phenolics was obtained using 
a SPE (solid phase extraction) pretreatment. The proposed 
method was validated in terms of its precision, accuracy, recov-
ery, LODs and LOQs (limit of quantifi cation), linearity, selectiv-
ity, and stability. Using a C18 reverse phase fused core column 
separation of all compounds was achieved in 17 min and the 
total analysis time was decreased (30 min) in comparison with 
conventional HPLC methods. Chromatographic performance 
revealed excellent resolution and selectivity. The validated 
method was used to quantify the selected polyphenols in olive 
oil samples that are collected from different countries.

37. Biological Activities of the Essential Oil of Cymbopogon 
jawarancusa. Wajaht A. Shah*, M. Yousuf; Department of 
Chemistry, University of Kashmir, Hazratbal Srinagar, J& K 
-190006, India.
 The chemical composition of essential oil, isolated by 
hydrodistillation from Cymbopogon jawarancusa was analyzed 
by GC-FID, GC-MS, 13CNMR and assessed for anticancer 
and antimicrobial activities. Gas chromatography-Mass spec-
trometry analysis led to the identifi cation of 17-constituents 
representing 97.83% of the total oil. The major constituents 
were Piperitone (58.68%), elemol (18.61%), alpha-eudesmol 
(9.98%) and alpha-pinene (2.62%. The oil (50ml) was fraction-
ated by column chromatography over silica gel (60-120 mesh; 
1000g). The column was sequentially eluted with solvents hex-
ane : ethyl acetate (4000ml) in increasing amount(1%-10%), 
the volume of each fraction was taken 100ml and concen-
trated under vaccum at 40°C. The essential oil and its major 
constituents isolated by silica gel chromatography was sub-
jected to screening for its possible anticancer activity at dif-
ferent concentrations (10µg,30µg,50µg and 100µg), against 
four human cancer cell lines of varying tissue origin, like THP-1 
(Leukemia), A-549 (Lung),HEP-2(Liver) and IGR-OV-1(ovary) 
by SRB assay. The oil showed appreciable anticancer effects 
even at 10µg and 30µg against THP-1(Leukemia), A-549(lung) 
and HEP-2(liver) cancer cell lines. In addition to anticancer 
activity, antimicrobial activity of oil was screened using Agar 
diffusion method against six test microorganisums namely 
Staphylococcus epidermis, Bacillus subtilis,Staphylococcus 
aures,Proteus vulgaris, Pseudomonas eruginosa, Aspergillus 
niger and Penicllium chrysogenum.The zones of inhibition were 
measured after 24h incubation for bacteria at 37°C and 72h for 
fungi at 28°C, using 3.5mg of oil. Minimum inhibitory concen-
tration and minimum biocidal concentration of oil was deter-
mined by dilution method. The oil showed strong antimicrobial 
and anticancer activity against afore said seven test microor-
ganisums and human cancer cell lines, respectively.

38. Determination of Benzo(a)pyrene (BaP) in Olive Oil 
(Virgin, Refi ned) and Olive-pomace Oil by HPLC. M.K. Ünal and 
S. Kaçan, Food Engineering Department, Ege University, I·zmir, 
Turkey.
  In this study 52 samples of olive oils (virgin and refi ned) 
and olive residue oils obtained from Aydın and Bay region of 
Turkey were analysed for benzo(a)pyrene (BaP). The analytical 
method involved extraction by liquid-liquid portion, clean-up 
on silicagel and were analysed by high performance liquid 
chromatography with a fl uorescense detector. Benzo(a)pyrene 
was found in refi ned olive oils at levels up to 0,5 µg/kg. Olive 
residue oils showed relatively higher levels of (BaP), ranging 
from 0,8 to 10,6 µg/kg. BaP was not found in lampant and 
virgin olive oils respectively.

39. Determination of Oil Characteristics of “Hurma” in 
Different Growing Area. Y. Altunoglu, O. Koseoglu*, D. Sevim, 
S. Yaman, E.B. Buyukgok, and H. Ataol Olmez, Research 
Institute for Olive Culture, I·zmir, Turkey.
  Hurma is a special type of olive variety which can directly 
consumed without any further treatment. This phenomenon 
occurs only in the fruits of Erkence variety and only in some 
parts of Karaburun and Seferihisar peninsula in Izmir, because 
of the dependence on climatic conditions. The aim of this study 
was to characterize the chemical profi le of the oils derived 
from Hurma olive. Olive fruits were processed into oil by using 
Abencor System. Analysis were carried out in olive oils. The 
olive oil free fatty acid content (ranging from 2.3 to 4.2, 
expressed of oleic acid %), peroxide value (15.1-23.2 meqO2/
kg oil), UV absorption at 232 nm (1.983-2.538 A1 % 1 cm) and 
270 nm (0.135-0.175 A1 % 1 cm) and the antioxidant content; 
i.e. chlorophyll (0.75-1.06 mg/kg), total phenol content (42.3-
93.1 mg CAE/kg oil), α-tocopherol (35.15-83.2 mg/kg), ABTS 
(28.831-54.834 µmol TE/100 g oil) and DPPH (45.164-52.020 
µmol TE/100 g oil) were determined. The changes of the fatty 
acid profi le and their parameters were found respectively: oleic 
acid 62.1-69.5 %; linoleic acid 13-18.7%; palmitic acid 12.3-
15.6 %, linolenic 0.5-0.7%, stearic 2.4-2.8 %, SFA 15.8-18.9 
%, MUFA 63.4-70.7 %, PUFA 13.5-19.4 %. When the results 
were evaluated, it was determined that analytical parameters 
and fatty acid compositions of all samples were suitable to the 
limits with IOC and Turkish Food Codex.

40. The Effect of the Extraction Systems on the Fatty Acid 
Profi les of “Memecik” Olive Oil. O. Koseoglu1 and M.K. Ünal2, 
1Research Institute for Olive Culture, I·zmir, Turkey, 2Food 
Engineering Department, Ege University, I·zmir, Turkey.
  Memecik oil is one of the economically important olive oils 
in Western Coastal Region of Turkey. This work was carried out 
to assess the infl uence of fi ve extraction methods (three, two, 
and two and a half phases decanters, pressure and Abencor 
processes) on Memecik olive oil quality. Olives were harvested 
during crop year 2005-2006 from the same orchard, in order to 
eliminate the geographical and climatic infl uences. In this study 
the changes of the fatty acids were determined respectively; 
oleic acid (70.97, 73.12, 74.19, 72.56, 76.39 %), linoleic acid 
(10.30, 10.05, 8.46, 10.24, 7.34 %), linolenic acid (0.62, 0.53, 
0.59, 0.57, 0.54 %), stearic acid (2.98, 2.80, 2.65, 2.92, 2.53 
%), SFA (72.02, 74.11, 75.09, 73.50, 77.31 %), MUFA (16.86, 
15.03, 15.70, 15.48, 14.64 %) and PUFA (10.93, 10.64, 9,00, 
10.81, 7.88 %). The fatty acid compositions showed signifi cant 
variations among the extraction systems.
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Processing and By-Products
41. Microwave-assisted Extraction of Oil from Apple Seeds.
Seyyedeh Nesa Zaeri Moghadam1,2 and Karamatollah Rezaei*2, 
1Islamic Azad University, Tehran, Iran, 2University of Tehran, 
Tehran, Iran.
 Microwave-assisted extraction (MAE) was employed as an 
advanced extraction method to obtain oil from apple seeds, 
which are among the oil sources often discarded as waste 
materials. Effects of various operational conditions on the 
quantity of the oil from apple seeds (Gala variety) and type of 
fatty acids among the extracted oils were investigated using 
hexane as a solvent at a solvent-to-sample ratio of 10 to 1. 
Three extraction times (3, 8, and 13 min) and four power lev-
els of microwave (180, 360, 540 and 720 W) were applied. 
Not only solvent to sample ratio was smaller in MAE than that 
applied by Soxhlet, total extraction time was also shorter. A 
total of 29.6% oil (on a dry basis) was obtained by using MAE 
at 540 W in 13 min of operation. However, by compromising 
0.9% oil recovery, an extraction yield of 28.7% can be obtained 
at 180 W of microwave power (i.e., one third of the previous 
one). This indicates that optimizing microwave power and 
extraction time are among the major parameters to achieve a 
proper level of extraction yield at a reduced cost of operation.

42. PTR-MS Analyses and Chemometrics for Authentication 
of Olive Oils. C. Ruiz-Samblás*2,1, A. Tres1, A. Koot1, S.M. van 
Ruth1, L. Cuadros-Rodríguez2, and A. González-Casado2, 1RIKILT, 
Wageningen University and Research Centre, Wageningen, The 
Netherlands, 2Department of Analytical Chemistry, University 
of Granada, Granada, Spain.
 Olive oil is produced by mechanical means from the fruit 
of the olive tree. Extra virgin olive oil is a high-quality veg-
etable oil. The chemical composition is well-known to exhibit 
a greater variability than other vegetable oils as it is largely 
infl uenced by agronomical practices, geographical origins, and 
processing technologies. 
 When the olive oil is produced from a single variety of olive 
fruit, it is labelled as “monovarietal”; this confers an added 
value to the olive oil. Adulteration of the “added value”, involv-
ing the replacement of high-cost olive oil with lower grade, 
could potentially be very lucrative.
 To authenticate monovarietal olive oils, it would be neces-
sary to identify specifi c chemical markers for each olive oil 
variety. This constitutes a challenging task because the com-
position of oil is complex and most of its components vary 
within ranges. With a multivariate approach, a wide range of 
compounds in the oil are used as a fi ngerprint of the oil variety. 
This implies to deal with a large amount of data; therefore the 
application of chemometrics is imperative. 
 In this study we have determined the volatile profi le of 
olive oils by using PTR-MS (Proton Transfer Reaction-Mass 
Spectrometry) and chemometrics. According to the prelimi-
nary results, the authentication of virgin olive oils with this 
strategy is fairly promising.

43. Classifi cation of Virgin Olive Oils from Aegean Region 
Based on Their Triacyglycerol Profi les by Chemometrics.
Mumtaz Gokcebag1, Harun Diraman*2, and Durmus Ozdemir3, 
1Retired Chemical Engineer., Bornova-Izmir, Turkey, 2Research 
Institute for Olive Culture, Bornova-Izmir, Turkey, 3Izmir Institute 
of High Technology, Faculty of Sciences Dep. Chemistry, Urla-
Izmir, Turkiye.

 In this study. totally 22 commercial virgin olive oil sam-
ples obtained from the different locations of Aegean region in 
2001-2002 crop year were classifi ed and characterized based 
on their triacylglycerol (TAG) profi les with chemometrical 
methods (Principal Component Analysis. PCA and Hierechical 
Cluster Analysis. HCA). TAG composition data (ECN 42- ECN 
50, LLL (trilinolein) and major fractions LOO, OOO, POO, PLO 
and SOO) in the oil samples was determined according to the 
HPLC method described in Eurepean Union Commision (EUC). 
The TAG compositions of oil samples were similar to products 
from other olive oil producing contries. In all samples the value 
of LLL did not exceed the maximum limit of 0.5% determined 
by the EUC regulation for different olive grades. LLL and ECN 
42 values in olive oil samples changed% 0.08-0.19%, 0.27 - 
0.48%. North Aegean distirict contained higher levels of SOO, 
POS ve ECN 50 than South Aegean district whereas South 
Aegean district gave higher OOO contents. It was seen that 
some of some TAG components played an important role in 
the characterization of samples according to the PCA results. 
The oil samples obtained from olive cultivars in different loca-
tions of Aegean region were classifi ed and seperated into two 
groups (North and South) based on HCA results.

44. Chemometric Characterization of Ayvalik and Gemlik Olive 
Cultivars Based on their Fatty Acid Profi les. Harun Diraman*1, 
Durmus Ozdemir2, and Yasar Hisil3, 1Research Institute for Olive 
Culture, 35100 Bornova-Izmir, Turkey, 2Izmir Institute of High 
Technology, Faculty of Sciences Dep.Chemistry, 35430 Urla-
Izmir, Turkey, 3Ege University, Engineering Faculty Department 
of Food Eng, 35100 Bornova, Izmir, Turkey.
 In this study, a total of 19 oil samples obtained from eco-
nomically importance domestic olive cultivars (Ayvalik and 
Gemlik) grown in different locations of Turkey were classi-
fi ed with the chemometrics methods (Principal Component 
Analysis, PCA and Hierechical Cluster Analysis, HCA) based on 
the fatty acid profi les and squalen levels. Gemlik variety was 
characterized by the lowest linoleic acid (3.82-8.87%)accord-
ing to Ayvalik variety (7.40-11.80%). Gemlik variety contained 
higher levels of MUFA/PUFA and oleic /linoleic ratios than 
Ayvalik variety whereas Ayvalik variety gave higher PUFA’s 
and linoleic/linolenic ratios. It was seen that some of fatty 
components played an important role in the characterization 
of 19 oil samples according to the PCA results. The oil sam-
ples obtained from olive cultivars in different locations were 
classifi ed into six groups based on HCA results. The results 
showed that the application of PCA to fatty acid profi les is 
quite successfull for the classifi cation virgin olive oil samples 
based on their cultivars and no signifi cant effect of crop years 
was seen. The results indicated that the cumulative percent 
expalained variance levels by the PCA for virgin olive oil sam-
ples were 39.40%, 56.82% and 70.81% for PC1, PC2 and PC3, 
respectively.

45. The Changes in Fatty Acid Profi les of New Clones 
Obtained from Memecik and Gemlik Olive Varieties by Cross 
Breeding. Hanife Telli Karaman, Harun Diraman*, and Filiz 
Sefer, Research Institute for Olive Culture, 35100 Bornova-
Izmir, Turkey.
 This project was carried out with 11 hybrids were selected 
by cross breeding of Memecik (oily) and Gemlik (table+oily) 
domestic olive varieties which have an importance economi-
cally. Olive fruits belong to hybrids and parents were harvested 
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on the index of maturity between 1.76 and 4.38 and the calcu-
lation method of maturity indexs on based fruit peel and fruit 
pulp colour was used on the determination of maturity level 
by recommended National Institute for Agricultural Research- 
Spain. Olive fruits were processed into oil by using Abencor 
System which has beating, mixer and centrifuge parts in the 
laboratory urgently. The changes of the fatty acid profi le and 
their parameters during four harvest years (2005-2008) were 
found in this order: Oleic acid 58.39-78.85%; linoleic acid 
5.42-21.53%; palmitic acid 10.62-16.72%, 0.51-0.83%, stearic 
1.95-3.05%, SFA 13.72-19.49%, MUFA 60.21-79.30%, PUFA 
6.07-22.30, Total trans Fatty Acids 0.02-0.07%, MUFA/PUFA 
2.70-13.22, oleic/linoleic 4.57-13.57, PUFA/SFA 0.44-1.46, 
Palmitic/linoleic 0.61-2.05, linoleic / linolenic 8.35-28.03 and 
iodine values 81.06-95.00(I2 /100.oil). When the results were 
evaluated, it was determined that fatty acid compositin of all 
samples were conformable to the limits with COI and Turkish 
Food Codex.

46. Chemometric Classifi action of Turkish Virgin Olive 
Oils from Different Geographical Origins Based on Their 
Triacylglycerol Profi le. Harun Diraman*1, Hulya Saygi2, and 
Yusuf Ozder3, 1Research Institute for Olive Culture, 35100 
Bornova-Izmir, Turkey, 2Ege University, Fisheries Faculty, 
Department of Econometry and Statistics, 35100 Bornova-
Izmir, Turkey, 3Alhatoglu Olive Oil Company Quality Lab, 
Akhisar-Manisa, Turkey.
 Triacylglycerol (TAG) profi le can give valuable information 
related to the authenticity and geographical origin of virgin 
olive oils. TAG composition data (ECN 42 - ECN 50, LLL and 
major fractions LOO, OOO, POO, PLO and SOO) in the oil sam-
ples was determined according to the HPLC method described 
in Eurepean Union Commision (EUC). LLL, OOO, POO and PLO 
values of oil samples changed 0.05 - 0.33%, 25.15 - 46.92%, 
19.95 - 27.71% and 4.16 - 9.51%, respectively. In this study, 
the TAG compositions of oils (n=63) produced (2001-2008 
years) important olive production regions of Turkey, were clas-
sifi ed by chemometric methods: principal component analy-
sis (PCA) and discriminant analysis (DA). The samples were 
divided into six groups according to olive growing zones and 
cultivars: Mediterrannean, North Aegean (Ayvalik), South 
Aegean (Memecik), Izmir peninsula (Erkence and Ayvalik), 
Akhisar (Gemlik, Domat and Uslu) and Bursa (Gemlik culti-
var). Consistent with discriminant analysis (DA), the predicted 
grouping were correctly separated as 64,4% and the highest 
levels of predicted grouping for the were found in the Izmir 
peninsula (IP), North Aegean (NA), Akhisar and Bursa groups 
as 93.8%,75%,72.7% and 71.4%, respectively.

47. An Investigation on the Detection of Adulteration of 
Virgin Olive Oil by Canola (Rapeseed) Oil. Harun Diraman*1 
and Yusuf Ozder2, 1Research Institute for Olive Culture, 35100 
Bornova-Izmir, Turkey, 2Alhatoglu Olive Oil Company Quality 
Lab., Akhisar-Manisa, Turkey.
 Virgin olive oils were exposed to the adulteration with vari-
ous vegetable oils (especially hazelnut, canola, cotton, maize, 
sunfl ower, saffl ower) due to its high market price than other 
oil. Canola oil (rapeseed) is characterized by contents of oleic 
and linoleic acid that could be within the limits for olive oil, 
and this characteristic makes the detection of added canola 
oil diffi cult. In the present study, the virgin olive oil samples 
were adulterated by canola oil (from 5% to 50 w/w). With this 

application were examined the occuring some physico-chemi-
cal alterations (UV spectra values, cis - trans fatty acids and 
triacylglycerol). It was seen that the UV specta results and 
iodine values were insuffi cient for the determination of canola 
and virgin olive oils adulteration because of these values gen-
erally may be covered the offi cal limits for virgin olive oil. The 
linolenic acid, total trans fatty acid and erucic acid contents of 
virgin olive oil samples exceeded the recommended offi cial lim-
its with adulteration. According to the data on the fraudulent 
mixtures, the determination of parameters linolenic acid con-
tent (for min.5% rapeseed oil), Δ ECN42, (LLL / ECN42)*100, 
ECN46/LLL and (ECN44+ECN46) / LLL, can be used as a dis-
criminator factor for the detection of fraud of olive oils with 
rapeseed oil.

48. Enzyme-assisted Aqueous Extraction of Saffl ower Oil.
R.D. Gibbins, H.A. Aksoy*, and G. Ustun, Istanbul Technical 
University Chemical Engineering Department, Istanbul, Turkey.
 Aqueous enzymatic extraction (AEE) is an alternative eco-
friendly process based on simultaneous isolation of oil and pro-
tein from oilseeds. The basic principle of AEE is to destroy the 
cell walls of seeds with suitable enzymes to extract oil, pro-
tein, and other components present in intracellular vacuoles. 
 In this study, AEE process was applied to saffl ower (Carthamus 
tinctorius L.) seeds and the effects of commercial enzymes, 
cellulase (Celluclast 2.5L) and protease (Alcalase 1.5L) on the 
oil yield were separately investigated. 
 Reactions were conducted using 3g samples of ground 
seeds, partical size <0.6mm, 20 mL phosphate buffer solution 
(pH 4-8) and suitable amounts of enzymes (Alcalase 1.5 L or 
Celluclast 2.5 L) in 50-mL polycarbonate centrifuge tubes. Tubes 
were incubated in an orbital shaker at 200 rpm and 30-60°C for 
6 h. Then mixtures were centrifuged at 4000 rpm for 30 min 
resulting in four phases: oil, creamy phase, aqueous phase and 
insoluble residue. Liquid phases were decanted into a separat-
ing funnel and oil fractions were extracted with hexane. 
 The highest oil yields obtained at 40°C, pH 5 and reaction 
time of 6 h using 1.5 mL Alcalase 1.5 L and 2.5 mL Celluclast 
2.5 L were 76.8%, 73.4%, respectively.

49. Study on the Quality and Fried Performance of Palm Olein 
after Refi ned Twice. Tie-Ying Zhang*, Yuan-Rong Jiang, Ya-Qiong 
Chen, and Hong Yang, Wilmar (Shanghai) Biotechnology 
Research & Development Center Co.Ltd, Shanghai, China.
 Oils refi ning process was the most common methods to 
enhancing the quality of oils, but double refi ning could affect 
oils quality and fried performance. Refi ned, bleached and 
deodorised palm olein (RBDOL) and refi ned RBDOL (RRBDOL) 
were studied on the oils quality and fried performance. The 
experimental results showed that although the acid value, 
peroxide value and colour of RRBDOL was improved (P<0.05), 
their contents of tocopheryl and tocotrienols were greatly 
reduced, and oxidation stability was getting bad when RBDOL 
was refi ned again (P<0.05). Additionally, the index of colour, 
oil stability index (OSI) of RBDOL were rather excellent after 
frying French fried in comparison with RRBDOL except for oils 
odour (P<0.05). The bad odour of RBDOL was caused by oils 
oxidation in the long-distance transport. The above results 
showed that with the increase of oils refi ning times, the oxida-
tion stability and fried performance would be bad continually. 
If you can guarantee the quality of RBDOL in the long-dis-
tance transport, or import directly crude palm oil and refi n-
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ing, it would be the best way to enhancing our palm oil quality 
and reducing energy losses caused by repeated refi ning. The 
results of the experiment provided a good reference for indus-
trialized production.

50. Studies on Extraction and Qualitative Properties of Some 
Iranian Fishes Oils. Ali Aberoumand, Behbahan University, 
Behbahan, Khuzestan, Iran.
 Fatty acids with several double bonds omega -3 and omega- 
6 in fi sh oil decrease heart disease risk. In this research, 
Iodine, peroxide and acidic indexes of oils obtained from some 
fi shes species of Persian Gulf of South Iran. Evaluation of For 
Peer Reviewquality of fi shes oils, showed Katus wonus pela-
mis, Pseudosciaena Johninus aneus and Cyprinodon Aphanius 
dispar oils had high quality respectively. Comparison of fi shes 
oils showed Cyprinodon Aphanius dispar oil had highest yield 
(24 22 g kg-1) and Katus wonus pelamis oil had lowest yield 
(3.95 g kg-1). Comparison of peroxide indexes in Fishes 
oils, showed Pseudosciaena Johninus aneus and Cybium 
Scomberomorus guttatum oils had highest and lowest of per-
oxide indexes respectively. furthermore, Katus wonus pelamis 
and Hilsa Macrura ilisha oils have high and low quality respec-
tively. Cyprinodon Aphanius dispar and Cybiu Scomberomorus 
guttatum oils have highest and lowest of yield respectively. 
Thus, it is observed that fi shes such as Cyprinodon Aphanius 
dispar, Pseudosciaena Johninus aneus, Katus wonus pelamis 
and Chirocenterous Dorab, were suitable for extraction of 
oil in industrial scale from point of view of commercially and 
nutritional.

51. Production of Spread from Hull-less Pumpkin Seed Cake.
L. Dokic*, I. Nikolic, B. Pajin, and Z. Seres, University of Novi 
Sad, Faculty of Technology, Novi Sad, Serbia.
 During technological procedure of oil pressing from hull-
less pumpkin seed by cold-pressing, a byproduct known as oil 
cake with high nutritive value is obtained. The cake represents 
a natural source of antioxidants, minerals (P, K, Mg, Mn and 
Ca), and proteins that are metabolically very adoptable. High 
value of nutritional composition and good viability make it a 
suitable dietary supplement for producing quality functional 
food or non-allergenic products. 
 Considering above, possibility of production of paste from 
hull-less pumpkin cake was evaluated. Cake was grounded to 
fl our granulation with added sunfl ower oil, which has increased 
content of oleic acid, in different amounts 40, 45 and 50%, 
salt and emulsifi ers, spreadable pastes were obtained by 
homogenizer. Rheological and textural aspects were analyzed 
as important technological and sensory parameters. Oil con-
tent and type of emulsifi er had signifi cant infl uence on fl ow 
properties and spreadability of the paste. Further, part of the 
oil was replaced with dietary fi ber with gelling properties (fat 
replacer) in order to lower energy value of the product.

52. Oil Microencapsulation by Spray-drying and Freeze-Drying 
using Milk-based Encapsulating Components. F. Holgado1, 
G. Márquez-Ruiz1*, and J. Velasco2, 1Instituto de Ciencia y 
Tecnología de Alimentos y Nutrición (CSIC), Madrid, Spain, 
2Instituto de la Grasa (CSIC), Sevilla, Spain.
 Microencapsulation of oils is a technological process 
addressed to incorporate functional oils as powdered ingre-
dients into foodstuffs. The solid material provides protection 
against oil oxidation, and milk-based components are among 

the most widely used. This work was directed to examine the 
differences in physicochemical properties and quality param-
eters between samples of sunfl ower oil encapsulated with milk-
based components, sodium caseinate and lactose, prepared 
by spray-drying and freeze-drying. Emulsions containing 10% 
oil, 10% sodium caseinate, 10% D-lactose and 70% water were 
homogenized at 70 MPa, then either frozen at 30°C for 24h 
and freeze-dried for 48h, or diluted with 50% water and spray-
dried (inlet T: 220°C, outlet T: 90°C). Results showed marked 
differences in most of the physicochemical characteristics 
evaluated. The spray-dried sample had signifi cantly lower mean 
oil-globule size and narrower size distribution than the freeze-
dried sample, in consistency with the encapsulation effi cacy, 
higher in the former (94.1%) than in the latter (61.2%). Glass 
transition temperature was lower for the spray-dried sample, 
which was attributed to higher water activity. Oxidation param-
eters were evaluated in free and encapsulated oil fractions, 
and results showed that only the free oil of the spray-dried 
sample was slightly oxidized.

53. Deacidifi cation of High Acidic Oils with Liquid-Liquid 
Extraction Combined with Membrane Technology. Fahri 
Yemiscioglu, Ismail Eren, and Aytac Saygin Gumuskesen, Ege 
University, Engineering Faculty, Food Engineering Department, 
Ege University, Izmir, Turkey.
 High acidic oils are diffi cult to refi ne with both conventional 
methods; due to high emulsion formation in the soap-stock and 
hazard to machinery. Membrane combined liquid liquid extrac-
tion can be an alternative for deacidifi cations for such oils. In 
this study high acid olive oil and olive pomace oil are used for 
deacidifi cation purposes. A liquid-liquid extraction process is 
used for high acidic oils with hexane, ethanol, methanol and 
acetone. Oil yield, triglyceride loss, free fatty acid reductions 
are measured for each trial. Solvent oil ratio and process condi-
tions (time-temperature) is optimized for the maximum acidity 
reduction with minimum triglyceride loss. Nano- and reverse 
osmosis membranes are used for desolventising purposes. 
Flux and productivity are measured as system performance. 
Results showed that liquid-liquid extraction followed by a mem-
brane desolventisation technique reduces the acidity to levels 
of 96% for olive oil and 87% for pomace olive oil. Triglyceride 
losses are calculated as 10% and 22%, respectively. 
 This project was supported by The Scientifi c and 
Technological Research Council of Turkey, Project No:107 O 
572.

54. Regeneration of Used Frying Oil with Adsorbent. Fahri 
Yemiscioglu, Gozde Buyukkersteci, and Asli Zungur, Ege 
University, Engineering Faculty, Food Engineering Department, 
Izmir, Bornova, Turkey.
 Frying is a thermal process in order to change the physical 
and sensory properties of frying foods. However, some undesir-
able reactions occur during frying process such as oxidation, 
polymerization, etc. As a result of these reactions, oil becomes 
unusable due to oxidative products. The amount of waste fry-
ing oils is too much; that’s a big problem for the environment. 
The use of adsorbent is a method in order to prolong the use 
of frying oil. In our study, 60 frying were carried out with using 
200grams of potato samples in 190C for eight minutes in house 
type fryer. Adsorbent application was done for purifi ed the soy-
bean oil from some impurities. Synthetic magnesium silicate 
(magnesol) is used as adsorbent. To evaluate the performance 
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of this adsorbent, total polar materials, dielectric constant, 
free fatty acid content and hunter color measurement were 
performed. These analyses were carried out after 60th fry-
ing oil samples, before and after the application of adsorbent. 
Added in different concentration of magnesium silicate were 
decrease total polar materials, dielectric constant, free fatty 
acid content, and color values of used soybean oil.

55. Effect of Different Adsorbents on Regeneration of 
Used Frying Oils. S. Turan*1, A. Yalçuk2, E. Altaç1, V. Akyol1, 
B. Dağlı1, and F. Yeşim Demiralp1, 1Faculty of Engineering 
and Architecture, Department of Food Engineering, Golkoy 
Campus, Abant Izzet Baysal University, Bolu, Turkey, 2Faculty 
of Engineering and Architecture, Department of Environmental 
Engineering, Golkoy Campus, Abant Izzet Baysal University, 
Bolu, Turkey.
 The regeneration of used frying oils (UFO) has commercial 
and economic importance. Therefore, in this study, purifi cation 
of UFO by using active fi ltration method in a batch process 
was examined. Activated charcoal bentonite, zeolite, bleach-
ing earth, silica gel, calcium carbonate, aluminum oxide, celite 
and talk were chosen as adsorbents. These adsorbents were 
added to the waste oils at 3% and 6% concentrations and they 
were placed in a shaking water bath at 60 or 80°C for 15, 30, 
45, 60 and 120 seconds at a speed of 150 rpm. The changes in 
free fatty acid (FFA) and polar material content (PMC), conju-
gated dien (CD) and p-Anisidin value (pAV), color and viscosity 
of the oil samples were determined. Generally, FFA and PMC, 
viscosity and pAV of the UFO decreased after 15 minute. Also, 
rising the temperature from 60°C to 80°C caused increasing 
the oxidation products. Therefore, optimum adsorption condi-
tion were chosen as: 60°C and 15 min.
 In addition to these, aluminum oxide, silicagel, zeolite 
and activated charcoal showed the highest abilities in FFA, 
PMC and viscosity reduction, and color recovery, respectively, 
among the adsorbents studied. Consequently, two or three of 
these adsorbents could be blended for purifi cation of UFO.

56. A Comparative Study of the Properties of Commercial 
Refi ned Edible Vegetable Oils. Nalan Akgün and Cansu Aslan, 
Yıldız Technical University, Istanbul, Turkey.
 A comprehensive compositional and characterization 
study was carried out on different kinds of refi ned edible veg-
etable oils which were produced by different manufacturers. 
These were selected according to consumers’ eating habits 
in Istanbul as corn, Riviera, sunfl ower, canola, and hazelnut. 
The physical and chemical properties of these oils were deter-
mined according to TSI (Turkish Standardization Institute) 
Offi cial Methods for “The Analysis of Vegetable Oils and Fats”. 
It was found that the refractive indices and relative densi-
ties of the refi ned oils are changed within the wide ranges of 
1.4680-1.4745 and 0.8400-0.9010 g/cm3 (at 20°C), respec-
tively. Iodine values are ranged from 49.0 to 92.5 g I2/100 g oil 
(Wijs). The values for free fatty acid are ranged between 0.35-
0.57 (oleic acid%). Fatty acid compositions were also deter-
mined using a Varian 450 GC model gas chromatograph with 
fl ame ionization detector. It was found that oleic acid content 
was changed between 28.52-73.70%, respectively. Oxidation 
stability values are also measured by using Rancimat 743, and 
changed depending on their fatty acid compositions and unsa-
ponifi ables. Moreover, these oil were evaluated by different 
container properties such as size, material (PET, glass, metal), 

label, offering competitive price, nutritional value, shelf life, 
presentation, stopper design (cork, plastics, etc.).

57. Pomegranate Seed Oil Extraction Using Supercritical 
Carbon Dioxide. Nalan A. Akgün and Ece Yanaray, Yildiz 
Technical University, Istanbul, Turkey. 
 Pomegranate (Punica granatum L.) seed oil is increas-
ing attention by cosmeceutical manufacturers since it is rich 
in essential fatty acids and natural antioxidants, making them 
exceptionally nutritive for the skin and hair. The oil is also used 
for internally or externally for medicinal purposes. Not only 
pomegranate seed oil contain high levels of anti-oxidants that 
fi ght free radicals and skin aging, but also topically used to heal, 
protect, and moisturize dry, cracked, mature, and irritated skin, 
bring elasticity back to the skin, and for eczema and other skin 
problems. Recently, in the literature related to medicine, the 
scientifi c papers describing the effects of pomegranate seed oil 
on different types of cancer are also published. Therefore, in 
this study, the oil from dried pomegranate seeds, which was 
supplied from Iskenderun district and has been coarsely ground, 
was extracted by supercritical fl uid extraction in the tempera-
ture and pressure ranges of 51.6-68.4°C and 10.32-13.68 MPa, 
respectively. In this study, the infl uence of acetone concentration 
as an entrainer was also studied. Extraction experiments were 
performed using a tubular type extractor of 24 mL of capacity 
for 15 min of extraction time. A 3 factor-5 level central compos-
ite design was used to analyze the impact of extraction param-
eters, and a response surface methodology was used to obtain 
optimal extraction conditions for the maximum oil yield and 
punicic acid content. Some signifi cant differences were found 
in fatty acid compositions between oils extracted with acetone 
in a Soxhlet apparatus or by supercritical extraction depending 
on experimental conditions. Moreover, a comprehensive compo-
sitional and characterization study was carried out on six pure-
pomegranate seed oils which were produced using cold press 
method by different manufacturers. The physical and chemical 
properties of all oils were determined according to TSI (Turkish 
Standardization Institute) Offi cial Methods for “The Analysis of 
Vegetable Oils and Fats”. The refractive indices and relative den-
sities of the cold-pressed oils changed within the wide ranges 
of 1.4760-1.5200 and 0.825-0.893 g/cm3 (at 20°C), respec-
tively. Unsaponifi able substances values ranged between 0.07% 
and 1.07%, while iodine values ranged from 93.83 to 134.98 
g I2/100 g oil (Wijs). The values for free fatty acid are ranged 
between 0.58-9.83 (oleic acid%). Fatty acid compositions were 
also determined using a Varian 450 GC model gas chromato-
graph with fl ame ionization detector. The results indicated that 
some kinds of ingredients were also present. 

58. Effect of Stabilization of Rice Bran by Domestic Heating 
on Mechanical Extraction Yield, Quality, and Antioxidant 
Properties of Cold-pressed Rice Bran Oil (Oryza saltiva
L.). Amonrat Thanonkaew*1, Surapote Wongyai2, David 
McClements3, Eric Decker3; 1Research Unit of Local Southern 
Thai Foods, Department of Food Science and Technology, 
Faculty of Technology and Community Development, Thaksin 
University, Phapayom, Phatthalung, 93110, Thailand, 
2Medicinal Products Department, Faculty of Oriental Medicine, 
Rangsit University, Paholyotin Road, Muang Aek, Patumtani 
12000, Thailand, 3Department of Food Science, University of 
Massachusetts, Amherst, Massachusetts, 01003, USA.
 Rice bran oil (RBO) has been used in food, cosmetic and 
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pharmaceutical industries due to its unique nutritional and 
functional properties. The aim of this study was to investigate 
the impact of domestic heating on mechanical extraction yield, 
quality, and antioxidant properties of cold-pressed RBO. The 
data showed that the stabilization of rice bran by domestic 
heating could be applied to RBO extraction prior to pressing. 
The highest extraction yield was found in the hot air heating 
treatment. Hot air and microwave heating were the most effec-
tive method for stabilization of rice bran. Microwave and hot air 

heating stabilized RBO contained higher content of total pheno-
lic compound than that of roasting and steaming. Cold- pressed 
RBO of hot air heating had highest content of gamma oryzanol 
but there were not signifi cantly different in microwave, roast-
ing and steaming. Inclusion, the stabilization of rice bran by 
domestic heating could be applied to RBO extraction prior to 
pressing to improve oil extraction yield, quality and antioxidant 
properties of cold pressed RBO.

Antitrust Policy
The American Oil Chemists’ Society (the “Society”) intends to strictly 
comply with the antitrust laws of the United States, all state governments, 
and any other relevant governing authority (the “Antitrust Laws”), and in 
furtherance of this intention, proclaims the following Antitrust Policy:
I. The Society shall not be used in a manner which violates the Antitrust 
Laws, and members of the Society, in their capacity as representatives of 
the Society, shall not tolerate, encourage or participate in any activity which 
could reasonably be expected to result in a violation of the Antitrust Laws.
II. This policy shall apply to all membership, board, committee and other 
meetings of the Society, and all events attended by individual members of 
the Society in their capacity as representatives of the Society.
III. The Society recognizes that the Antitrust Laws make certain activities 
between industry participants unlawful, and the Society expressly prohibits 
participation in such activities at any event which the Society holds or 
sponsors, or by any member of the Society at any event in which such 
member participates as a representative of the Society. Such prohibited 
activities include the following:
 A. Non-competition, territorial division, or operationally restrictive 
agreements;
 B. Boycotting, blacklisting, or unfavorable reporting; or

 C. Discussion of these and other prohibited matters, including the 
following:
  i. Price, price fi xing, price calculation, or price changes;
  ii. Costs;
  iii. Terms or conditions of sales;
  iv. Quote decisions;
  v. Discounts;
  vi. Product or service offerings; or
  vii. Production or sales volume, capacity or plans.
IV.  In the course of any event in which activities or discussion threatens 
to border on a prohibited matter, any member, offi cer, director, employee 
or representative of the Society present at such event in such capacity 
shall request that the activity or discussion be terminated immediately, and 
if such termination does not immediately occur, such person shall seek 
recordation of the problem if appropriate, shall cease all participation in 
the event, and shall report the matter to the Society at the earliest possible 
opportunity. 
V. A copy of this Antitrust Policy shall be given at least annually to each 
offi cer, director, member, representative, or employee of the Society, or any 
other party participating in the Society, and the Antitrust Policy shall be 
readily available at all membership meetings.
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Anderson International 
Corp.
6200 Harvard Ave.
Cleveland, OH 44105, USA
www.andersonintl.net

Anderson, the original inventor of the 
Expeller® Press and Expander-Extruder-
Cooker™ Oilseed Process Machiner-
ies, will display their latest Energy Ef-
fi cient, continuous mechanical cooking 
and extraction systems for both full 
press and solvent extraction preparato-
ry systems. Featured will be the Dox/
Hivex™ for full press applications and 
Hivex™ Series Expanders as energy 
effi cient replacement of expensive pre-
pressing in solvent system preparatory 
systems.

BASF Corporation
25 Middlesex/Essex Turnpike
Iselin, NJ 02230, USA
www.catalysts.basf.com

Bipea
6-14 Avenue Louis Roche
Gennevilliers F-92230, France
www.bpea.org

Present in more than 60 countries 
worldwide and with a 40 years experi-
ence, Bipea organizes profi ciency test-
ing schemes in different fi elds: cereals, 
agro industry, environment, cosmetics. 
Bipea is an accredited non-profi t or-
ganization and helps more than 1200 
laboratories to evaluate their testing 
accuracy.

Bruker Optics GmbH
Rudolf-Plank-Str. 27
Ettlingen D-76275, Germany
www.brukeroptics.de

For over 50 years, Bruker Optics has 
supplied advanced FT-IR, FT-NIR, Raman 
and TD-NMR technology to customers 
worldwide. Our spectrometers per-
form exceptionally in thousands of 
laboratories and in production lines. To-
day, Bruker Optics offers solutions to 
all kind of industries including food and 
edible oil industry.

CM Bernardinin S.r.L.
Via Appia Km 55900
Cisterna di Latina (LT) 04012, Italy
www.cmbernardini.it

C.M. Bernardini operates in the area of 
process design, fabrication and techni-
cal assistance for supplying plants for 
the oils and fats industries in a location 
near Rome. The company has in-house 
technology for process, design and man-
ufacturing of equipment for: seed ex-
traction of oils and fats, refi ning of fats, 
and modifi cation of oleochemicals and 
biodiesel including glycerine refi ning.

Bronze Level Sponsor

Desmet Ballestra Group 
Dunya Saglik Sok., 17/5
Taksim, Istanbul, 80090, Turkey
www.desmetballestra.com

Desmet Ballestra Oils & Fats is a process 
engineering Business Group with 

proprietary technologies in many areas 
of the oils and fats industry. Desmet 
Ballestra Oils & Fats can offer unique 
skill and experience in the design and 
supply of technologies for production 
plants for preparing, pressing and 
extraction of seeds, and refi ning and 
modifying oils and fats. Desmet Ballestra 
Oils & Fats is very active in research and 
the continuous development of oils and 
fats technologies and gives technical 
and commercial support to the entire 
Desmet Ballestra network of companies 
all over the world.

Europa Crown Ltd.
Waterside Park, Livingston Rd, Hessle
East Yorkshire HU13 0EG, UK
www.europacrown.com

Europa Crown Limited is an interna-
tional engineering organization with 
specifi c expertise in vegetable oilseed 
processing, specialty extraction and 
edible oil refi ning. Europa Crown Lim-
ited has rapidly acquired international 
recognition in the design, supply and 
start-up of oilseed processing and ed-
ible oil refi ning equipment. It is a wholly 
owned subsidiary of Crown Iron Works 
Company of Minneapolis, USA, estab-
lished market leaders in solvent extrac-
tion and certain areas of preparation.

Halit Uzun Muhendislik 
(HUM Ltd.)
Atasehir Bulvari Ata 2/3 Plaza D.16
Isanbul 34758, Turkey
www.hum.com.tr

Exhibition
The tabletop exhibition features global suppliers for the 
fats and oils industries.

Schedule

Tuesday 21 June 10.00-16.00

Wednesday 22 June 10.00-16.00
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HF Press+LipidTech/
Harburg-Freudenberger 
Maschinenbau GmbH
Seerestrasse 1
Hamburg D-21075, Germany
www.hf-press-lipidtech.com

The Edible Oil Division of Harburg-
Freudenberger, HF Press+LipidTech, 
offers high-quality oil seed preparation 
equipment, screw presses, pressing 
plants and refi nery plants. With more 
than 150 years experience, HF is the 
world leader for its press technology 
and provides the most modern state-of-
the-art technology.

Ipalm Malaysia SDN
36, Jalan 12/152, Taman Perindustrian 
OUG
Batu 6, Jalan Puchong 
Kuala Lampur 58200, Malaysia
www.ipalm.com.my

J. Rennenmaier & Sohne 
GmbH+Co. KG
Holzmuhle 1
Rosenberg D-73494, Germany
www.jrs.de 

Target the function with JRS fi lter aids! 
JRS offers: cellulose fi lter aids for pre-
coat fi ltration (solid-liquid separation) 
in the beverage and food industry; and 
functional fi bers based on regrowing 
raw materials. Benefi t from the de-
cades of experience and competence 
concerning organic fi lter aids. We offer 
active support in economical and pro-
cedural optimization of fi lter processes.

Körting Hannover AG
Badenstedter Str. 56
Hannover D-30453, Germany
www.koerting.de

Körting steam jet ejectors operate vir-
tually in every process stage of edible 
oil production. Besides the convention-

Don’t leave it 
up to chance. 
Let us ensure 

the quality 
of your lab. 

Enroll today in the AOCS Laboratory 
Profi ciency Program. 

www.aocs.org/goto/lpp 

Exhibition Floor Plan
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al barometric vacuum systems, Körting 
supplies alternative systems with mini-
mized water and air pollution and low-
est energy consumption, such as ice 
condensation or systems operating in a 
closed alkaline circle (ACL).

Bronze Level Sponsor

Kucukbay Yag ve 
Deterjan Sanayi A.S. 
Ankara Cad. No.102 Bornova
Izmir 35030, Turkey
www.orkide.com.tr

Kumar Metal Industries 
PVT LTD
101-Kakad Bhavan, 30th Road, Bandra 
(West)
Mumbai 400050, India
www.kumarmetal.com

Established in the year 1939, Kumar 
Metal Industries Private Limited is a 
globally established detail engineering 
and manufacturing organization with 
special expertise in oil mill, solvent ex-
traction, and edible oil refi ning plants. 
Our presence is in over 30 countries 
and we serve more than 500 clients. 
We are an ISO 9001-2008 and CE-ap-
proved company in a joint venture with 
Crown Iron Works USA.

Mak-San A.S.
Doganlar Mah. Hacilarkiri Yolu No:4 
Bornova Izmir 35042, Turkey
www.mak-san.com

Mak-San is a machine manufacturing 
company since the 1960’s. Mak-San 
supplies preparation lines for various 
types of seeds and project. Mak-San 
also provides design assistance for 
turnkey installations in vegetable oil 
factories in various countries.

Malaysian Palm Oil 
Council
Guzel Kenuzlar Sitesi, Dilek Apt. SG,D3
Balmamcu Besiktas, Istanbul. 34349, 
Turkey
www.mpoc.org.my

NIR-Online GmbH
Altrottstrasse 31
Walldorf D-69790, Germany
www.nir-online.de

NIR-Online GmbH high energy process 
analyzers are best suitable, optical sys-
tems for online control of quality parame-
ters in real time. With ATEX, certifi cation 
systems can be integrated everywhere. 
Variations in processes can be adjusted 
in seconds. We use the combined predic-
tion of spectral and image signals, and 
automatic calibration function.

Oil-Dri Corporation of 
America
410 N. Michigan Ave.
Chicago, IL 60611, USA
www.pure-fl o.com

Oil-Dri Corporation of America offers a 
full spectrum of specialty adsorbents, 
including Pure-Flo®, Pure-Flo® Supreme, 
and Perform® bleaching clays for the 
purifi cation of fats, oils, and oleochemi-
cals. Oil-Dri’s Select® and Select® for 
biodiesel products fi lter out impurities 
in conjunction with or in place of water 
wash treatment. With a full line of in-
novative and highly effective bleaching 
products, Oil-Dri delivers product qual-
ity, cost effectiveness, and technical 
support to edible oil and biodiesel pro-
ducers around the world.

Oxford Instruments
Tubney Woods
Abingdon, Oxfordshire OX13 5QX, UK
www.oxford-instruments.com

Oxford Instruments will show the MQC-
23 benchtop NMR analyser for fast, 
easy, solvent-free measurement of oil 
in oilseeds. Oil content is measured in 
minutes, with simple calibrations and 
no sample preparation. MQC analysers 
are also used for measuring Solid Fat 
Content (SFC) in pure oils.

Sharplex Filters (India) 
Pvt. Ltd.
R-664, Rabale MIDC, TTC Industrial 
Area Thane, Belapur Rd.
Navi Mumbai 400701, India
www.sharplex.com

Sharplex was incorporated in year Feb-
ruary 1993 with a determination to 
make a mark in process fi ltration equip-
ment that is effi cient and economical, 
catering to food, pharma, chemical, 
edible oil, and fertilizer Industries. Shar-
plex offers the widest and most ad-
vanced range of process fi ltration equip-
ments. Sharplex also supplied many 
fi lters under TUV Certifi cation and with 
CE marking. Sharplex is equipped with 
a full-fl edged CAD centre, sophisticated 
facility for testing, all regulated by an 
uncompromised quality policy. 

Solex Thermal Science 
Inc.
100, 3595 114th Ave. SE
Calgary AB T2Z 3X2, Canada
www.solexthermal.com

Solex Thermal Science specializes in 
the science of heating, cooling and dry-
ing bulk solids. Solex holds the patents 
to ultra effi cient heat exchanger tech-
nology designed specifi cally for use 
with bulk solids such as sugar, fertiliz-
er, chemicals, plastics, biosolids, min-
erals, and many other types of granular, 
crystals and powders.

Spinlock S.r.L.
AU Sabattini 5337
Cordoba CP5186, Argentina
www.nmr-spectrometers.com

Spinlock is one of the major manufac-
turers of magnetic resonance equip-
ment for analytical applications in dif-
ferent industries, such as food , oil, and 
gas. Spinlock developed unique tech-
nological improvements in its instru-
ments, which are capable of measur-
ing (besides oil and moisture content) 
fatty acids, even in a single seed.

Gold Level Sponsor

Turkdex—Turkish 
Derivatives Exchange
No:14 Birsel 

.
lş Merkezi Kat:6

Alsancak 35210 Izmir, Turkey
www.turkdex.org.tr
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