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PREFACE

Many foods depend on additives for safety and stability or preservation. Foods are
packaged to protect them and keep them in good condition while they are delivered
to shops, stacked on shelves, or stored at home. This is a comprehensive advanced
Jevel book that provides thorough up-to-date coverage of a broad range of topics in
food science and technology and describes avenues of advanced study in the field. The
book explores key food commodities and food composition with an emphasis on the
functional properties of each commaodity.

The so-called HACCP (Hazard Analysis and Critical Control Points) acronym
is well known in the food industry in relation to the management of microbiological,
chemical, and physical risks. This book is designed to help current and prospective
researchers in this field.

This volume introduces and surveys the broad and complex interrelationships
among food ingredients and processing, and explores how these factors influence
food quality and safety. The book in food science is also a valuable reference for
professionals in food processing, as well as for those working in fields that service,
regulate, or otherwise interface with the food industry.

This book is divided into 21 chapters:

Thermoplastic polyurethanes bio-based TPUs were synthesized in chapter 1 from
a di-functional dimmer fatty acid-based polyol obtained from rapeseed oil, MDI, and
BDO at four HS a content that is 1040 wt%. The polyol characteristics determined
the structure and properties of TPUs. The FTIR-ATR spectra confirmed that all the
isocyanate groups reacted with hydroxyl groups (from polyol or BDO) during the
TPUs synthesis. Thermal studies carried out by TGA, DSC, and MDSC revealed some
interactions between hard and soft domains for all TPUs and a degradation behavior
closely linked to their HS concentration. Stress-strain uniaxial tests showed that the
increase in HS content in TPUs lead to higher tensile modulus and lower elongation at
break. The TPU10 and TPU20 showed a strong elastomeric behavior with very high
elongation at break (>600%) and very low elastic modulus.

In summary, TPUs partially synthesized from vegetable oils are very promising
materials in good agreement with the current tendency for sustainable development,
making them very attractive since they are expected to show specific properties which
can be easily tailored by selecting the appropriate HS concentration. These materials
could also fulfill many industrial requirements for different fields, such as construction,
automotive, textile, adhesive, and coatings.

In chapter 2 antioxidant activity of maize bran arabinoxylan micro-spheres
were introduced. The comparative analysis of measurements of the total antioxidants
content and their activity for juice of 34 different kinds of Kalanchoe (Kalanchoe L.) is
carried out by two methods in chapter 3: ammetric and chemiluminescence. Results of
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measurement show good (89%) correlation. Among the studied samples, the two most
active kinds of Kalanchoe are exposed: K. scapigera and K. rhombopilosa. They can
appear to be more prospective sources of biologically active components in comparison
with kinds which are used now. In chapter 4 it is shown that new applications of
enzymes within the food industry will depend of the functional understanding of
different enzyme classes. Furthermore, the scientific advances in genome research
and their exploitation via biotechnology is leading to a technology driven revolution
that will have advantages for the consumer and food industry alike. In chapter 5, it
is shown that the membranes are among the most important industrial applications
today, and every year, more indications are found for this technology, such as water
purification, industrial wastewater treatment, dehydration solvent recovery of volatile
organic compounds, protein concentration, and many others.

In chapter 6, the various aspects of meat tenderness—such as process of tenderness
of meat, practices of meat tenderness, influences of various conditions on meat
tenderness, methods of tenderization of meat and meat products and physicochemical
determinants of meat tenderness—are discussed. Biological properties of mushrooms
are investigated in chapter 7. Molecular and immunological approaches for the
detection of important pathogens in foods of animal origin are investigated in chapter
8.

In chapter 9, Cross-Linking of Ferulated Arabinoxylans Extracted from Mexican
Wheat Flour: Rheology and Microstructure of the Gel is presented. Free and ester-
linked ferulic acid content in a hard-to-cook pinto bean (Phaseolus vulgaris L.)
variety is discussed in chapter 10. Chapter 11 discusses polyacrylamide-grafted
gelatin: swellable hydrogel delivery system for agricultural applications in detail. The
dynamics of bacteria and pathogenic fungi in soil microbiocenosis under the influence
of biopreparations used during potato cultivation is introduced in chapter 12.

In chapter 13, the safety of irradiation has been clearly accepted as effective
technology, and regulatory authority has been established on a global basis. Consumers’
choice is the final preference for taking the technology to the market. In coming
years, irradiation will empower the existing processing technologies. Irradiation is
therefore providing safety and health as well as minimizing the losses on a large front
and emerging as economical processing as well. Antioxidant properties of various
alcohol drinks are studied in chapter 14. A study on the potential of oilseeds as a
sustainable source of oil and protein for aquaculture feed is presented in chapter 15.
Electrochemical methods for estimation of antioxidant activity of various biological
objects are investigated in chapter 16. Ozonolysis of chemical and biochemical
compounds are reviewed in chapter 17. Antioxidant activity of mint is explained in
chapter 18. Wild orchids of Colchis forests to save them as objects of eco education
and as producers of medicinal substances are introduced in chapter 19. Chapter 20
is about the fixation of proteins on MNPs, and chapter 21 studies the antimicrobial
packaging for food applications.

— A. K. Haghi, PhD, and Elizabeth Carvajal-Millan, PhD



CONTENTS

10.

11.

List Of COMFTDULOFS.......c.cvorviiniisirnsiiissisisisessisssisisisi s st s i
List of Abbreviations
PFEFACE ...

Vegetable Oils as Platform Chemicals for Synthesis of Thermoplastic
Bio-based Polyurethanes 1

C. Bueno-Ferrer, N. Burgos, and A. Jiménez

Antioxidant Activity of Maize Bran Arabinoxylan Microspheres............... 19
A. L. Martinez-Lépez, E. Carvajal-Millan, Y. L. Lopez-Franco, J. Lizardi-Mendoza,

and A. Rascon-Chu

Comparative Estimation of Kalanchoe Juice Antioxidant Properties........29
N. N. Sazhina

Enzymes for Flavor, Dairy, and Baking Industries 37

Adriane B. P. Medeiros, Suzan C. Rossi, Mario C. J. Bier, Luciana P. S. Vandenberghe,
and Carlos R. Soccol

Membrane Technology in Food Processing 49
Cesar de Morais Coutinho

Tenderization of Meat and Meat Products: A Detailed Review.........cee0e000. 95
B. G. Mane, S. K. Mendiratta, and Himani Dhanze

Biological Properties of Mushrooms 113
Carlos Ricardo Soccol, Leifa Fan, and Sascha Habu

Molecular and Immunological Approaches for the Detection of

Important Pathogens in Foods of Animal Origin 149
Porteen Kannan and Nithya Quintoil

Cross-Linking of Ferulated Arabinoxylans Extracted From Mexican
Wheat Flour: Rheology and Microstructure of the Gel.............. st———— .
A. Morales-Ortegal, E. Carvajal-Millan, P. Torres-Chavez, A. Rascén-Chu,

J. Lizardi-Mendoza, and Y. Lépez-Franco

Free and Ester-linked Ferulic Acid Content in a Hard-to-Cook

Pinto Bean (phaseolus vulgaris 1.) Variety 181
Agustin Rascon-Chu, Karla Escarcega-Loyal, Elizabeth Carvajal-Millan, and

Alfonso Sanchez

Polyacrylamide-Grafted Gelatin: Swellable Hydrogel Delivery System
for Agricultural Applications 187

M. S. Mohy Eldin, A. M. Omer, E. A. Soliman, and E. A. Hassan




viii

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Contents

The Dynamics of Bacteria and Pathogenic Fungi in Soil Microbiocenosis
under the Influence of Biopreparations Use during Potato Cultivation...213

V. V. Borodai

Irradiation of Fruits, Vegetables, and Spices for Better Preservation

and Quality 227
Md. Wasim Siddiqui, Vasudha Bansal, and A. B. Sharangi

Antioxidant Properties of Various Alcohol Drinks 251
N. N. Sazhina, A. E. Ordyan, and V. M. Misin

A Study on the Potential of Oilseeds as a Sustainable Source of Oil and
Protein for Aquaculture Feed 269

Crystal L. Snyder, Paul P. Kolodziejczyk, Xiao Qiu, Saleh Shah, E. Chris Kazala,
and Randall J. Weselake

Electrochemical Methods for Estimation of Antioxidant Activity

of Various Biological Objects 283
N. N. Sazhina, E. I. Korotkova, and V. M. Misin

Ozonolysis of Chemical and Biochemical Compounds 299
S. Rakovsky, M. Anachkov, and G. E. Zaikov

Antioxidant Activity of Mint 337

N. N. Sazhinal, V. M. Misin, and E. I. Korotkova
Wild Orchids of Colchis Forests and Save Them as Objects of

Ecoeducation, and Producers of Medicinal Substances.............. eeeerssnnane 347
E. A. Averjanova, L. G. Kharuta, A. E. Rybalko, and K. P. Skipina
Fixation of Proteins on MNPs 359

A.V. Bychkova, M. A. Rosenfeld, V. B. Leonova, O. N. Sorokina, and A. L. Kovarski

Antimicrobial Packaging for Food Applications 377
S. Remya, C. O. Mohan, C. N. Ravishankar, R. Badonia, and T. K. Srinivasa Gopal

Index 397




CHAPTER 1

VEGETABLE OILS AS PLATFORM
CHEMICALS FOR SYNTHESIS OF
THERMOPLASTIC BIO-BASED
POLYURETHANES

C. BUENO-FERRER, N. BURGOS, and A. JIMENEZ

CONTENTS
1.1  Introduction.:sissimsismimisssisimssimsismansasssssmmsissisimisiasis sossssssassssmsssesssesossssrossss 2
1.1.1 TPUS: Chemistry, Structure, and Properties ...........ccocecevmrreminriieninresnssenennas 5
1.2 Experimental DetailSuusminmnismsmsissimssmasssmssssiossisesivissssessis ssssssmssassinssnes 7
1201 MBLETIAlS csscsssussssmmsvamsirssaissmsssionssonisss osvessssinseamssssisseossssssssssss seesssnanssssssoss 7
1.2.2 The TPU SYNtheSIS ciissimssmmsssisasscississmasmsssssessssssavs sosnensssasnisnsossisisns 7t
1.3 Materials'CharacteriZation......... ssmrsssssnisssussisssssssisssassssmesnsvasisssissssasansisssonsonssossonessss 8
1.3.1 ‘The ATR-FTIR SpecirosSCOpPY .o assmsnsisamississusaisianssisesisosssssssasisnoss 8
1.3.2 Thermogravimetric Analysis/((TGA) wissvmsssssuasssssusssssssssssesssssssonssiss 9
1.3.3 Differential Scanning Calorimetry (DSC)......ccccconiiuninirnininisniessnnicsseaenuenes 9
1.3.4 Uniaxial Mechanical Tests .....ixunsiisisnsassimsssssissssssmsrississssssssssonossssonss 9
1.4 Discussionand ReSUILS ......c..ceesissimimmsmsomissismamassisissssatsssmissssiniisiiossossase 9
1.4.1 The Atr-Ftir SPECIIOSCOPY ..vevvvuerivuricrisrinisisimicriisisissmesssinssssssessssassansssasens 9
1.4.2 Thermogravimetric Analysis (TGA) ...c.cccoevriineniiniiniiniiiniennieneesennens 10
1.4.3 Differential Scanning Calorimetry (DSC).....cccccvvrrmrinniiniennininiinieninen 11
1.4.4  Uniaxial Mechanical TEStS ........ccecererueerveriinieiicniniesisssscseseeeseseisasenens 13
15 O OTICIISTON cvcacnsiasviessmssmsnnesassasammsnsnsnrassenns smssinssasssssavssspssnasessnssnss onss b ATosNFIsRANETSST SN SRS 14
KEYWOLAS wconiusesersnsnmssisossismmermonssnonsonsnesaansessnsensansasrassssnssnssss sssnss s axs (AL aINTsToRaATEHIEH3AT 15
ACKOWIBUBMENLE. ... vinsimmissamsmsaiossnsmsssssassnssssasasssssssamssssassonsssssensrs o s it HHET RN TIR S IRSEISH 15

R I RIIORS e .veieensanissossnesssisssrmensssnornssussssransoveseontnessassassonassssnsss nap siowas s bihssivaisnassssssissnsassan 15



