ACS SYMPOSIUM SERIES 148§
Chemistry of Alcoholic Beverages

Nick Flynn, Editor
Department of Chemistry and Physics, West Texas A&M University
Canyon, Texas, United States

Sponsored by the
ACS Division of Agricultural and Food Chemistry, Inc.

Y. N
)4

American Chemical Society, Washington, DC



The paper used in this publication meets the minimum requirements of American National Standard for Information
Sciences—Permanence of Paper for Printed Library Materials, ANSI Z39.48n1984. | ISBN 9781713888680 (pod)

Copyright © 2023 American Chemical Society

All Rights Reserved. Reprographic copying beyond that permitted by Sections 107 or 108 of the U.S. Copyright Act
is allowed for internal use only, provided that a per-chapter fee of $40.25 plus $0.75 per page is paid to the Copyright
Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, USA. Republication or reproduction for sale of pages in
this book is permitted only under license from ACS. Direct these and other permission requests to ACS Copyright Office,
Publications Division, 1155 16th Street, N.W., Washington, DC 20036.

The citation of trade names and/or names of manufacturers in this publication is not to be construed as an endorsement or
as approval by ACS of the commercial products or services referenced herein; nor should the mere reference herein to any
drawing, specification, chemical process, or other data be regarded as a license or as a conveyance of any right or permission
to the holder, reader, or any other person or corporation, to manufacture, reproduce, use, or sell any patented invention or
copyrighted work that may in any way be related thereto. Registered names, trademarks, etc., used in this publication, even
without specific indication thereof, are not to be considered unprotected by law.

PRINTED IN THE UNITED STATES OF AMERICA



Contents

A 2T ix

1.

A Critical Review of the Flavor Chemistry of Tequila...........ccocoeuveiniinimniicincincininininines 1
Xinhe Huang and Keith R. Cadwallader

The Chemistry of Tequila............oiiiii s 37
Christopher E. Hobbs

Chemical Characterization and Sensory Evaluation of Canarium schweinfurthii Engl
Fruit WDttt et bbbt 63

Francis Omujal, John Bosco Lamoris Okullo, Sheilla Natukunda, Richard Komakech, and Jacob
GodfreyAgea

Is the Flavor of Rye Whiskey Unique? An Initial Investigation of the Aroma
Components of Unaged Rye WhiSKeys .........ccocuviiiiiiiiininniniiiiiccncninsnens 77
Xinhe Huang, Dylan Flynn, and Keith R. Cadwallader

5. Sensory Analysis Methods for Distilled Spirits Evaluation.............ccceceuecrevcurencunercunencnnes 89
Zhuzhu Wang and Keith R. Cadwallader

6. Authentication and Quality Control of Distilled Spirits by Vibrational Spectroscopy . 101
Yalan Wu, Haona Bao, Siyu Yao, and Luis E. Rodriguez-Saona

7. OMICS and the Future of Brewing and Distilling Research.............coevuviviininnnnennincnnes 135
Gary Spedding

8. Flavor Compounds Found in Barrel Aged Beers............iicicicnnininicicicincnininines 159
Brian M. Schneider

9. Malt Color and the Utility 0f WOIrt=-25.........c.cociuiiiniriiiiiiciciincscssisssssessssssssanes 173
Nick Flynn

10. Science of Brewing: An Introduction to the Impact of Local Regions on a Favorite
Fermented BeVErage ...ttt sssssssssesssssssnes 187
Celina Paoeltta, Christopher Balog, Andrew Higgs, Dmitry Liskin, Kevin Kingsbury, Abigail
Brehm, Andrew Brockway, and Ronald A. Quinlan

Editor’s BioGraphy ... sssssssssssssses 217

vii



Author Index

Indexes

Subject Index

viii





