Contents

Preface......ccccvvveevvenennne IX

=0 [0 £ TR UPRTRPPRTRPRPN Xi

(0001011 o1V (o] £SO UP PRSP PRPRPRN xiii

(O gF- o] (=T A 11 70 To L1 od (o] o TSSOSO !
K. Husnl Can BaSer and Gerhard Buchbauer

Chapter 2 History and Sources of Essential Oil Research...........ccocoveiiiiiiinniesene e 5
Karl-Heinz Kubeczka

Chapter 3 Sources 0f ESSENtIal OllS.........ccceiuiiieiiiiieii e 43
Chlodwig Franz and Johannes Novak

Chapter 4 Natural Variability of Essential Oil COmMPONENtS..........ccccevvviieiieireiiiiiie e 87
Eva Németh-Zamboriné

Chapter 5 Production of ESSential OilS...........cccuiiiiiiiiiiiiee s 127
Erich Schmidt

Chapter 6 Chemistry of Essential OilS...........coooviiiiiiiiiii e, 165
Charles Sell

Chapter 7 Analysis 0f ESSential OilS..........cccoiiiiiiiiiiec e 195
Barbara dAcampora Zellner, Paola Dugo, Giovanni Dugo, and Luigi Mondello

Chapter 8 Safety Evaluation of Essential Oils: Constituent-Based Approach Utilized
for Flavor Ingredients—An UpPdate..........ccccoveiiiieiieie i 229
Sean V. Taylor

Chapter 9  Metabolism of Terpenoids in Animal Models and Humans...........cccccccovevvvviivennne 253
Walter Jager and Martina Hoferl

Chapter 10 Biological Activities of Essential Qils: An Update............ccccocvvivviviieiieiieiesienins 281
Gerhard Buchbauer and Ramona Bohusch

Chapter 11 Antioxidative Properties of Essential Oils and Single Fragrance Compounds....... 323

Gerhard Buchbauer and Marina Erkic



vi

Chapter 12

Chapter 13

Chapter 14

Chapter 15

Chapter 16

Chapter 17

Chapter 18

Chapter 19

Chapter 20

Chapter 21

Chapter 22

Contents

Effects of Essential Oils in the Central Nervous System..........cccccevvvieieiieceenenn, 345

12.1 Central Nervous System Effects of Essential Oils in Humans..................... 345
Eva Heuberger

12.2 Psychopharmacology of Essential OllS.........c.cccoviiiiiieiiiieie e 362
Domingos Savio Nunes, Viviane de Mourn Linek,
Adriana Lourengo da Silva, Micheli Figueird, and Elaine Elisabetsky

Phytotherapeutic Uses of Essential OilS.............ccccoiiiiiiiiiiie e, 381

Robert Harris

In Vitro Antimicrobial Activities of Essential Oils Monographed
in the European Pharmacopoeia 8th Edition.............cccocevveve i 433

Alexander Pauli and Heinz Schilcher

Aromatherapy with Essential OIlS...........cooiiiiiiiiii e 619

Maria Lis-Balchin

Essential Oils Used in Veterinary MediCINe............cccocveveiienieiie s 655

K. Husnl Can BaS8er and Chlodwig Franz

Use of Essential Oils in AQriCUITUIe...........ccoiiiiiiii e 669

Gerhard Buchbauer and Susanne Hemetsberger

Adulteration of ESSENtIalOIIS. ......ooovviieeeeee e, 707

Erich Schmidt and Jirgen Wanner

Biotransformation of Monoterpenoids by Microorganisms, Insects,
ANA MAIMMAIS......co ottt e ebe e e erbe e e eabe e e eaeeas 747

Yoshiaki Noma and Yoshinori Asakawa

Biotransformation of Sesquiterpenoids, lonones, Damascones, Adamantanes,
and Aromatic Compounds by Green Algae, Fungi, and Mammals..............c.c.......

Yoshinori Asakawa and Yoshiaki Noma

Industrial Uses Of ESSENTIAIONS. ....cccoeee oot e e e 1011
W. S. Brud

Encapsulation and Other Programmed Release Techniques for Essential Qils
aNd VOIatile TeIPENES. .....c.oiiiiiii e 1023

Jan Karlsen



Contents VI

Chapter 23 Trade of ESSENtial OllS........ccooiiiiiiii e 1033
Hugo Bovili

Chapter 24 Storage, Labeling, and Transport of Essential OIilS............ccccocoveviiiiieiicic e, 1041

Jens Jankowski, Jens-Achim Protzen, and Klaus-Dieter Protzen

Chapter 25 Aroma-Vital Cuisine: Healthy and Delightful Consumption by the
Use OF ESSeNtial OllS........coooiiiiec e los3

Maria M. Kettenring and Lara-M. Vucemilovic-Geeganage

Chapter 26 Recent EU Legislation on Flavors and Fragrances and Its Impact on
ESSENTIAl OIS....ceeiiiicii e [071

Jan C.R. Demyttenaere



