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DECLARATION UNDER 35 U.S.C. § 1.132 

I, Keith R. Cadwallader, Ph.D., hereby declare as follows: 

1. I am currently a Professor of Food Chemistry in the Department of Food Science 

and Human Nutrition at the University of Illinois in Urbana, Illinois. I have held this position 

since 2007. I have worked and taught in the fields of Food Science, Food Chemistry and Flavor 

Science since 1985. Prior to my current position, I held Assistant/Associate Professor positions 

in Food Chemistry at Louisiana State University and Mississippi State University and was an 

Associate Professor at the University of Illinois. 

2. I received my B.S. degree in Food Science from the University of Georgia in 

1985, my M.S. degree in Food Science from the University of Florida in 1987, and my Ph.D. 

degree in Food Science (minor in Chemistry) from the University of Florida in 1990. 

3. A copy of my curriculum vitae is attached as Exhibit A.

4. My research includes: chemistry and analysis of food and beverage flavors, flavor 

(aroma) characterization and flavor quality determination, instrumental and sensory 

identification and quantification of character-impact flavor compounds in foods/beverages and 

agricultural/ industrial materials, process flavor development, recovery of flavor constituents 

IMPOSSIBLE EXHIBIT - 2004
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from food processing by-products, development of methods to stabilize labile flavors, occurrence 

and mechanisms of flavor formulation in foods and beverages, technology for production of food 

and beverage flavors, and physical chemistry of food/beverage matrix-flavor binding, flavor 

release and flavor-packaging interactions. I have taught courses relating to food analysis, flavor 

chemistry, food products analysis, applied food chemistry, flavor and food acceptance, food 

composition, and flavor/color of foods. 

5. I am a nationally and internationally recognized expert and scholar in the field of 

flavor science. I have co-edited five books and published 57 refereed book chapters and 96 

refereed journal articles in the area of food flavor chemistry and analysis. My research has been 

published in well-respected journals in the field of flavor chemistry, including the Journal of 

Agricultural and Food Chemistry, Food Chemistry, Journal of Food Science, Analytical 

Chemistry, Journal of Sensory Studies, Journal 61 the American Oil Chemists Society, Cereal 

Chemistry, Journal of Dairy Science, Flavour and Fragrance Journal and others. I have 

presented more than 50 invited symposium talks and over 115 scientific papers at national and 

international scientific meetings. I am co-inventor of an invention described in a U.S. patent 

application related to stabilized compositions and methods of manufacture (Publication No. US 

2014/0275543 A1). 

6. Through my research and teaching, I have made both fundamental and applied 

contributions to the current understanding of flavor chemistry and analysis. In 2016, I received 

the University of Illinois, College of Agriculture, Consumer and Environmental Sciences, Senior 

Faculty Award for Excellence in Research. I was awarded the 2007 Stephen S. Chang Award for 

Excellence in Lipid or Flavor Science from the Institute of Food Technologists. In 2010, I was 
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elected a Fellow in the Agricultural and Food Chemistry Division of the American Chemical 

Society in recognition of my scientific contributions to the field of agricultural and food 

chemistry, specifically in the area of flavor science. 

7. I am a professional member of the Institute of Food Technologists and the 

American Chemical Society (Agricultural and Food Chemistry Division). From 2003-2005, I 

was the Chair and Program Chair of the Agricultural and Food Chemistry Division of the 

American Chemical Society. I currently serve on the editorial board of the Flavour and 

Fragrance Journal and as an associate editor of the Journal of Food Science. 

8. In the preparation of my declaration, I have reviewed the U.S. Application Serial 

No. 14/797,006 ("the `006 application"), as well as the Office Action mailed June 6, 2016, in 

which the claims of the `006 application were rejected as being anticipated by Proulx et al. 

(2006, J. Agric. Food Chem., 54:1518-22) ("Proulx") and as being obvious considering Hsieh et 

al. (US 2012/0093994) ("the `994 application") in view of Proulx. I have also considered 

additional materials listed in Exhibit B. 

9. Flavor is the integrated response to the simultaneous perception (total or 

combined sensation) of the taste, aroma and somatosensory (nerve response) characteristics of 

substances naturally present in foods. Although the peripheral sensory organs for detection of 

taste and smell stimuli are quite distinct, their signals are integrated in the orbitofrontal and other 

areas of the cerebral cortex of the brain to generate the perception of "flavor" and to mediate 

food recognition and overall acceptance (Chaudhari and Roper, 2010). It is generally accepted 

by most researchers that olfaction (aroma) plays the dominant role in the flavor of food (Spence, 

2015), and aroma has been regarded as the single most important factor contributing to the 
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characteristic flavor of meat (Shahidi et al., 1986). 

10. Gas chromatography-mass spectrometry (GC-MS) has been the method of choice 

for the analysis of aroma components of meat for over five decades (Cadwallader and MacLeod, 

1998). Before GC-MS can be conducted, the volatile components of the product must first be 

isolated from the sample and then transferred to the instrument for subsequent analysis. 

Headspace solid phase microextraction (HS-SPME) combined with GC-MS has been widely and 

successfully used for analysis of aroma components of meat (Rochat et al., 2007) and "meat 

aroma" reaction mixtures (Jublot et al., 2010). During analysis, the GC-MS system separates 

the individual volatile compounds in the mixture and then the mass-spectrometer detects and 

characterizes each component individually, enabling both qualitative (compound identification) 

and quantitative (compound concentration) analyses to be performed. 

11. In my opinion, Applicants discovered a "ground beef-like food product" 

containing no animal products and including: 

0.01%-5% by weight of a heme-containing protein comprising an amino acid sequence 

having at least 80% sequence identity to the polypeptide set forth in SEQ ID NO:4; 

a sugar, sugar alcohol, sugar acid, or sugar derivative selected from glucose, ribose, 

fructose, lactose, xylose, arabinose, glucose-6-phosphate, maltose, and galactose, and 

mixtures of two or more thereof; and 

at least 10 mM of a compound selected from cysteine, cystine, selenocysteine, thiamine, 

methionine, and mixtures of two or more thereof, and 

at least 10% or more by weight one or more plant proteins, 

which has the surprising capability of promoting, upon heating, the efficient conversion of 
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nonvolatile flavor precursors into desirable meaty aroma compounds. This is a significant 

discovery since a person having ordinary skill in the art would not have anticipated that the 

inclusion of a heme protein would have any beneficial effect on flavor. In fact, iron, and 

specifically heme iron, has been most often associated with causing deleterious off-odor 

consequences in foods and especially meat products (Calkins, 2007). As a flavor scientist who 

has worked in the field for over 30 years, I consider Applicants' discovery to be completely 

unexpected. 

12. In forming my opinion, I reviewed and considered Applicants' experiments 

related to their discovery and demonstration that the addition of heme protein (in some cases as 

leghemoglobin or LegH) is required or essential for the development of meaty aroma in a 

"ground beef-like food product" comprising no animal products. These experiments are 

described in the `006 application. In addition, I reviewed the experiments in the Declaration 

Under 37 CFR §l.132 of Dr. Celeste Holz-Schietinger, Ph.D. ("Holz-Schietinger Declaration"). 

13. The Hotz-Schietinger Declaration describes the application of state-of-the-art 

instrumental aroma analysis methods, specifically the aforementioned HS-SPME combined with 

GC-MS, to monitor the effect of LegH addition on the formation of volatile compounds, 

specifically those with meaty aroma characteristics, during heating (i.e., cooking). The objective 

was to demonstrate that LegH was capable of promoting or catalyzing the formation of meaty 

aroma compounds via the Maillard reaction and other thermal reactions between ribose and 

cysteine. Three flavor reaction systems were compared, consisting of 1) 1% (10 mg/mL) LegH 

alone (LegH control), 2) 50 mM ribose + 50 mM cysteine alone (Rib + Cyst) and 3) 1% (10 

mg/mL) LegH + 50 mM ribose + 50 mM cysteine (LegH + Rib + Cyst). The above reaction 
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mixtures were diluted in a buffer (50 mM potassium phosphate and 1.00 mM sodium chloride) 

and adjusted to pH 6.5, which is near the physiological pH of ground beef. A 2 mL aliquot of 

each reaction mixture was transferred to sample vials (sealed) which were subsequently heated 

(150C for 3 min) and then analyzed by HS-SPME-GC-MS. 

14. It is my opinion that the above experimental approach and subsequent data 

analyses techniques used by Dr Celeste Holz-Schietinger are appropriate and acceptable for the 

purpose of evaluating and comparing aroma compound formation in the three reaction systems 

under heating conditions. It is also my opinion that these conditions which would simulate the 

cooking of a "ground beef-like food product" containing no animal products as described in the 

'006 application, and that the data obtained from the experimental approach would be reasonably 

predictive of the expected aroma compound formation from a "ground beef-like food product" 

containing no animal products and including the flavor reaction system components LegH, 

ribose, and cysteine. 

15. In my opinion, Applicants' experiments in the `006 application clearly 

demonstrate that inclusion of LegH in the reaction mixture has the surprising result of greatly 

enhancing the reaction of ribose and cysteine to form a variety of volatile compounds possessing 

meaty aromas. Moreover, it is my opinion that Dr. Celeste Holz-Schietinger's experiments 

confirm these surprising results. Among the 28 compounds identified in her experiments, two in 

particular are well-known to possess meaty sensory characteristics and to be important and 

potent odorants in cooked meat. Specifically, 2-methyl-3-furanthiol (MFT) and its dimerized 

form bis(2-methyl-3-furyl)di sulfide (MFT-MFT) are important aroma compounds in cooked 

meat (Tang et al., 2013). Both compounds have extremely low odor detection thresholds of 0.7 
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parts-per-trillion (pptr) and 0.02 pptr, respectively (Belitz et al. 2006), and are usually only 

present in low abundance (pptr range) in cooked meat (Tang et al., 2013). Despite their low 

abundance in meat they are still among the most impactful aroma compounds because of their 

extremely low odor detection thresholds. 

16. On the basis of my considerable knowledge and experience in the field of flavor 

science, it is my opinion that Applicants have indeed discovered and demonstrated the unique 

ability of heme-protein, including LegH, to serve as an efficient catalyst or promoter of the 

Maillard reaction and/or other relevant thermal reactions (e.g. thiamine degradation) which can 

form meaty aroma compounds in a "ground beef-like food product" containing no animal 

products. 

17. It is also my opinion that a person having ordinary skill in the art would not have 

anticipated or expected this discovery based on the prior art cited. My opinion takes into 

consideration the Proulx et al. (2006) study, which did not disclose, mention or otherwise 

anticipate the potential for a heme-protein to influence or promote the formation of desirable 

meaty aroma compounds. Furthermore, Applicants' unique flavor precursor system, in which a 

heme-protein is intentionally added to act as an essential promotor of meat flavor generation 

during cooking, was not disclosed, mentioned or otherwise anticipated in the '994 application.

My opinion also takes into consideration the common understanding of those in the field that the 

inclusion of iron, including heme iron, has been most often associated with causing deleterious 

off-odor consequences in foods and especially meat products. 

18. I hereby declare that all statements made herein of my knowledge are true and 

that all statements made on information and belief are believed to be true; and further that these 

7 



First Named Inventor : 
Serial No. 

•Filed 
•Page 

Rachel Fraser 
14/797,006 
July 10, 2015 
8 of 8 

Attorney's Docket No.: 38767-0015001 / M3CON-
Track I 

statements were made with the knowledge that willful false statements and the like so made are 

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 

Code and that such willful false statements may jeopardize the validity of the application or any 

patents issued thereon. 

Date:  Oeceet.tiee 3 za/k, 

Respectfully submitted, 

Keith Cadwallader 
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Keith R. Cadwallader 

Office/Laboratory: 
Department of Food Science 

and Human Nutrition 
University of Illinois at Urbana-Champaign 
102 Agricultural Bioprocess Laboratory 
1302 West Pennsylvania Avenue, Urbana, IL 
Phone: 217-333-5803; e-mail: cadwildr@illinois.edu 

Education 
University of Florida, Gainesville, FL 
University of Florida 
University of Georgia, Athens, GA 

Fall, 1990 
Summer. 1987 
Spring, 1985 

Home: 
4005 Turnberry Dr. 
Champaign, IL 61822 

Campus: 
102 ABL, MC-640 

Ph.D. Food Science (Chem. minor) 
M.S. Food Science 
B.S. Food Science 

Professional Experience 
2007-present. Professor of Food Chemistry, Department of Food Science & Human Nutrition, University 
of Illinois. Research Interests: Chemistry and analysis of food flavor. Food flavor (aroma) 
characterization and flavor quality determination. Use of instrumental and sensory methods to identify 
and quantify character-impact flavor compounds in foods/agricultural/industrial materials. Development 
of process flavors. Recovery of flavor constituents from food processing by-products. Measurement and 
prediction of flavor diffusion, release and binding. Development of methods to stabilize labile flavors. 
1999-2007. Associate Professor of Food Chemistry, University of Illinois. 
1996-1999. Associate Professor of Food Science, Food Science & Technology, Mississippi State Univ. 
1994-1996. Assistant Professor of Food Science, Mississippi State University 
1991-1994. Assistant Professor of Food Science, Dept. Food Science, Louisiana State University. 
1985-1990. Pre-doctoral Research Fellow, Dept. Food Science & Human Nutrition, Univ. Florida. 

Current Appointment ( UILJC) 
Research — 60%; Teaching — 40% 

Awards/Honors 
• 2016 College of ACES Senior Faculty Award for Excellence in Research, University of Illinois, 
• 2010 Elected Fellow, Agricultural and Food Chemistry Division of the American Chemical Society. 
• Co-recipient, 2008 Donald A. Holt Achievement Award, Illinois Council on Food and Agricultural 

Research, presented to the Illinois Center for Soy Foods leadership team. 
• 2007 Stephen S. Chang Award for Excellence in Lipid or Flavor Science, Institute of Food 

Technologists. 
• Co-recipient, 2007 College of ACES Team Award for Excellence, University of Illinois, presented to 

the Illinois Center for Soy Foods leadership team 
• Co-recipient, 2005 Bor S. Luh International Award, Institute of Food Technologists 
• UIUC Incomplete list of teachers rated as excellent (SprOO, Fa1100, Fa1101, Spr03, Spr04, Spr05, 

Fa1105; Spr06; Spr08; Spr10; Fa1112; Fa1114) 
• 1996 Alpha Zeta Outstanding Teaching Award 
• 1985-1990 FMC Corp. Research Fellowship Recipient 
• 1984 U. Georgia Food Science Department Faculty Scholarship Recipient 

Professional Memberships 
Institute of. Food Technologists & IFT, Chicago Section 
American Chemical Society & ACS, Division of Agricultural and Food Chemistry 
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Teaching Interests and Experience 
Teaching interests include food analysis, food chemistry, flavor chemistry and analysis, and sensory• 
evaluation of foods. Courses taught are listed below. 

University of Illinois 

FSHN 418, Food Analysis: 2 h lecture: 6 h lab. Principles and application of the chemical, physical, and 
instrumental methods used to determine the constituents of foods; special considerations applicable to the 
analysis of certain foods. 

FSHN 519, Flavor Chemistry and Analysis: 2 h lecture: 6 h lab. a graduate level course that involves the 
discussion/demonstration of the chemistry, manufacture/delivery• and analysis (sensory, instrumental, and 
physical) of food flavor. 

Mississippi State University 

FST 4114/6114 Analysis of Food Products: 2 h. lecture; 6 h lab. Principles, methods and techniques for 
quantitative, physical, chemical, and/or biological analysis of food products and ingredients. 

FST 4241/6241 Applied Food Chemistry: 2 h lab. Basic laboratory experiments to provide understanding of 
the function and interactions of chemical components of food. 

FST 8163 Flavor and Food Acceptance: 2 h lecture; 1 h demonstration. Theory and application of sensory 
evaluation and analytical chemistry techniques for the analysis of food flavor. 

Louisiana State University 

FDSC 4050 Food Composition and Analysis: 2 h. lecture; 6 h lab. Principles, methods and techniques for 
quantitative, physical, chemical, and/or biological analysis of food products and ingredients. 

FDSC 7040 Flavor and Colors of Foods: 2 h lecture: 3 lab. Methods of chemical, physical, and instrumental 
analysis of food colors and flavors; natural and synthetic flavorings and colorants. 

Research Publications 

Books Edited (5) 

Cadwallader, K.R. and Chang, S.K.C. (Eds.). 2010. Chemistry, Texture and Flavor of Soy. ACS Symposium 
Series 1059, American Chemical Society, Washington, DC. 

Cadwallader, K.R., Drake, M.A. and McGorrin, R.J. (Eds.) 2007. Flavor of Dairy Products. ACS 
Symposium Series 971, American Chemical Society, Washington, DC. 

Cadwallader, K.R. and Weenen, H. (Eds.). 2003. Freshness and Shelf Life of Foods. ACS Symposium Series 
836, American Chemical Society, Washington, DC. 

Rouseff, R.L. and Cadwallader, K.R. (Eds.). 2001. Headspace Analysis of Foods' and Flavor: Theory and 
Practice. Kluwer Academic/Plennum Publishers, New York. 
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Shahidi, F. and Cadwallader, K.R. (Eds.). 1997. Flavor and Lipid Chemistry of Seafoods. ACS Symposium 
Series 674. American Chemical Society, Washington, DC. 

Patent Applications (1) 

Cadwallader, K.R. and Fang, M.-C. 2014. Stabilized compositions and methods of manufacture. US 
Patent Application US 2014/0275543 A 1. 

Book Chapters (57) 

Cadwallader, K.R. 2016. Flavor challenges in functional beverages. Chapter 3. In Handbook of 
Functional Beverages and Human Health. Alasalvar, C. and Shahidi, F. (Eds.), CRC Press, pp. 27-34. 

Yin, Y., Cadwallader, K.R. and Fang, M.-C. 2015. A novel method for the stabilization of the potent 
odorant 2-acety-l-pyrroline. In Flavour Science: Proceedings of the XIV Weurman Flavour Research 
Symposium, Taylor, A.J. and Mottram, D.S (Eds.), Context Products Ltd, Leicestershire, UK, pp. 571-
574. 

Burnside, E. and Cadwallader, K.R. 2014. Aroma components of commercial and self-prepared rum 
ethers. In Current Topics in Flavor Chemistry and Biology: Proceedings of the 9th Wartburg Symposium 
on Flavor Chemistry & Biology, T. Hofmann, W. Krautwurst, D., and Schieberle, P. (Eds.), Eigenverlag 
Deutsche Forschungsanstalt fiir Lebensmittelchemie, Freising, Germany, pp. 244-249. 

Moran, L., Yin, Y. Cadwallader, K.R. and Padua, G.W. 2014. Testing tools and physical, chemical, and 
microbiological characterization of microencapsulated systems. In Alicroencapsulation in the Food 
Industry: A Practical Implementation Guide. Gaonkar, A., Vasisht, N, Khare, A. and Sobel, R. (Eds.). 
Academic Press/Elsevier Inc., Oxford, UK, pp. 323-352. 

Lorjaroenphon, Y., Hausch, B.J. and Cadwallader, K.R. 2014. Formation and stability of 2,3-dehydro-
1,8-cineol in a model carbonated beverage system. In Flavor Science: Proceedings from the XIII 
Weurman Flavour Research Symposium, Elsevier, Inc. Oxford, UK. 

Fang, M. and Cadwallader, K.R. 2012. Improved synthesis of deuterium-labeled alkyl pyrazines for use in 
stable isotope dilution analysis. In Recent Advances in the Analysis of Foods and Flavor. Mussinan, C. et 
al. (Eds.). ACS Symposium Series 1098, American Chemical Society, Washington, DC, pp. 57-69. 

Lahne, J. and Cadwallader, K.R. 2012. Streamlined analysis of potent odorants in distilled alcoholic 
beverages. In Chemistry and Flavor of Alcoholic Beverages. Qian, M. et al., (Eds.). ACS Symposium 
Series 1104, American Chemical Society, Washington, DC, pp. 37-53. 

Cadwallader, K.R., Potts, D., Brisske-BeVier, L. and Mirarefi, S. 2011. Contribution of volatile sulfur 
compounds to the characteristic aroma of roasted garlic. In Volatile Sulfur Compounds in Food. Qian, 
M.C., Fan, X. and Mahattanatawee, K. (Eds.). ACS Symposium Series 1068, American Chemical 
Society, Washington, DC, pp. 137-151. 
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Genthner, L.R. and Cadwallader, K.R. 2011. Structure-odor relationships of selected esters with (Z,Z)-
3,6-nonadiene backbone structures. In Advances and Challenges in Flavor Chemistry & Biology: 
Proceedings of the 9th Wartburg Symposium on Flavor Chemistry & Biology, T. Hofmann, W. Meyerhof, 
P. Schieberle, Eds., Eigenverlag Deutsche Forschungsanstalt fur Lebensmittelchemie, Garching, 
Germany, pp. 123-128. 

Kim, H.K. and Cadwallader, K.R. 2011. Instrumental analysis of seafood flavor. In Handbook of Seafbod 
Quality, Safety and Health Applications. Alasalvar, C., Shahidi, F., Miyashita, K. and Wanasundara, U. 
(Eds.). Blackwell Publishing Ltd., UK, pp. 50-67. 

Cadwallader, K.R., Moore, J.J., Zhang, Z. and Schmidt, S.J. 2010. Comparison of spray drying and 
Refractance WindowTm drying technologies for the encapsulation of orange oil. In Recent Advances in 
Food and Flavor Chemistry: Food Flavors and Encapsulation, Health Benefits, Analytical Methods, and 
Molecular Biology of Functional Foods. Ho C.-T., Mussinan, C.J., Shahidi, F. and Tratras Contis, E. 
(Eds.). The Royal Society of Chemistry, Cambridge, UK, pp. 246-254. 

Sun, C., Cadwallader, K.R. and Kim, H. 2010. Comparison of key aroma components between soymilks 
prepared by cold and hot grinding methods. In Chemistry, Texture and Flavor of Soy. Cadwallader, K.R. 
and Chang, S.K.C. (Eds.). ACS Symposium Series 1059, American Chemical Society, Washington, DC, pp. 
361-373. 

Suppavorasatit, I. and Cadwallader, K.R. 2010. Flavor-soy protein interactions. In Chemistry, Texture and 
Flavor of Soy. Cadwallader, K.R. and Chang, S.K.C. (Eds.). ACS Symposium Series 1059, American 
Chemical Society, Washington, DC, pp. 339-359. 

Cadwallader, K.R., Tamamoto, L.C. and Sajuti, S.C. 2010. Aroma components of fresh and stored 
pomegranate (Punica granatum L.) juice. In Flavors in Noncarbonated Beverages. Da Costa, N.C. and 
Cannon, R.J. (Eds.). ACS Symposium Series 1036. American Chemical Society, Washington, DC, pp. 
93-101. 

Liu, G.-L. and Cadwallader, K.R. 2010. Aroma-impact components of "Carlos" muscadine grape juice. In 
Flavor and Health Benefits of Small Fruits. Qian, M.C. and Rimando, A.M. (Eds.). ACS Symposium 
Series 1035, American Chemical Society, Washington, DC, pp. 63-77. 

Cadwallader, K.R. and Singh, T. 2009. Flavours and off-flavours in milk and dairy products. In Advanced 
Dairy Chemistry-Volume 3. Lactose, Water, Salts and Minor Constituents. McSweeny, P.L.H. and Fox, 
P.F. (Eds). Springer Science+Business Media, LLC, New York, pp. 631-690. 

Cadwallader, K.R. and Puangpraphant, S. 2008. Volatile compounds in tree nuts. In Tree Nut s: 
Composition, Phytochemicals, and Health Effects. Alasalvar, C. and Shahidi, F. (Eds.) Taylor and 
Francis. LLC, Boca Raton, FL, pp. 109-125. 

Singh, T. and Cadwallader, K.R. 2008. Cheese. In Dairy Processing and Quality Assurance. Chandan, 
R.C., Kilara, A. and Shah, N. (Eds.), Wiley-Blackwell, Danvers, MA, pp. 273-308. 

Lorjaroenphon, Y., Cadwallader, K.R., Kim, H. and Lee, S-Y. 2008. Evaluation of key odorants in 
chipotle pepper by quantitative analysis, calculation of odor activity values and omission studies. In 
Recent Highlights in Flavor Chemistry and Biology: Proceedings of the 8th Warburg Symposium on 
Flavor Chemistry & Biology, Hofmann, T., Meyerhof, W. and Schieberle, P. (Eds.). Deutche 
Forschungsanstalt fiir Lebensmittelchemie, Garching, Germany, pp. 191-200. 
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Zhou, Q. and Cadwallader, K.R. 2008. Measurement of flavor-soy protein interactions in low-moisture 
solid food systems by inverse gas chromatography. Ch. 4. In Food Flavor: Chemistry, Sensory 
Evaluation and Biological Activity. Tamura, H., Ebeler, S.E., Kubota, K. and Takeoka, G.R.. (Eds.). ACS 
Symposium Series 988. American Chemical Society, Washington, DC., pp. 45-54. 

Cadwallader, K.R. 2007. Wood smoke flavor. In Handbook of Meat, Poultry & Seafood Quality. Nollet, 
L.M.L. (Ed.) and Boylsten, T., Chen, F. Coggins, P.C., Gloria, M.B., Hyldig, G., Kerth, C.R., McKee, 
L.H., Hui, Y.H. (Assoc. Eds.), Blackwell Publishing, Inc., Lancaster. PA, pp. 201-210. 

Cadwallader, K.R. 2007. Measuring cheese flavour. In Improving the Flavour of Cheese. Weimer, B. 
(Ed.), Woodhead Publishing Ltd., Cambridge, UK, pp. 401-412. 

Cadwallader, K.R., Singh, T.K. and Jewell, J.P. 2007. Streamlined analysis of short-, medium- and long-
chain free fatty acids in Dairy Products. In Flavor of Dairy Products. Cadwallader, K.R., Drake, M.A. and 
McGorrin, R.J. (Eds.). ACS Symposium Series 971, American Chemical Society, Washington, DC. pp. 111-
122. 

Drake, M.A., Cadwallader, K.R, Carunchia Whetstine, M.E. 2007. Establishing links between sensory and 
instrumental analyses of dairy flavors: Example Cheddar cheese. In Flavor of Dairy Products. Cadwallader, 
K.R., Drake, M.A. and McGorrin, R.J. (Eds.). ACS Symposium Series, American Chemical Society, 
Washington, DC., pp. 51-77. 

Singh, T.K., Cadwallader, K.R. and Drake, M.A. 2007. Flavor of dairy products. In Handbook of Food 
Products Manufacturing: Health, Meat, Milk, Poultry, Seafood, and Vegetables. Hui, Y.H. (Ed.), John 
Wiley & Sons, Inc., Hoboken, NJ, pp. 715-748. 

Drake, M.A., Miracle, R.E., Caudle, A.D. and Cadwallader, K.R. 2007. Relating sensory and instrumental 
analyses. In Sensory-Directed Flavor Analysis. Marsili, R. (Ed.), CRC Press/Taylor & Francis Group, 
LLC, Boca Raton, FL, pp. 23-54. 

Cadwallader, K.R., Gnadt, T.A. and Jasso, L. 2007. Aroma components of chipotle peppers. In Chemistry 
and Flavor of Hispanic Foods. Tunick, M. and Gonzales de Mejia, E. (Eds), ACS Symposium Series 946, 
American Chemical Society, Washington, DC, pp. 57-66. 

Lecona-Uribe, S., Loarca-Pirm, G., Arcila-Lozano, C. and Cadwallader, K.R. 2007. Chemical 
characterization of Lippa graveolens Kunth and its comparison to Origanum vulgare and Origanum 
laevigatum herrenhausen. In Chemistry and Flavor of Hispanic Foods. Tunick, M. and Gonzales de 
Mejia, E. (Eds), ACS Symposium Series 946, American Chemical Society, Washington, DC, pp. 45-56. 

Lozano, P.R., Cadwallader, K.R. and Gonzales de Mejia, E. 2007. Identification of characteristic aroma 
components of Mate (Ilex paraguariensis) tea. In Chemistry and Flavor of Hispanic Foods. Tunick, M. 
and Gonzales de Mejia, E. (Eds), ACS Symposium Series 946, American Chemical Society, Washington, 
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Cheddar cheese containing lecithin. Lebensm-Wiss. u.-Technol. 32: 250-254. 

Back, H.H. and Cadwallader, K.R. 1998. Roasted chicory aroma evaluation by gas chromatography/mass 
spectrometry/olfactometry. J. Food Sci. 63: 234-237. 

Cha, Y.J., Kim, H., and Cadwallader, K.R. 1998. Aroma-active compounds in Kimchi during fermentation. J. 
Agric. Food Chem. 46: 1944-1953. 

Cha, Y.J. and Cadwallader, K.R. 1998. Aroma-active compounds in skipjack tuna sauce. J. Agric. Food 
Chem. 46: 1123-1128. 

Tan, Q., Day, D.F., and Cadwallader, K.R. 1998. Bioconversion of (R)-(+)-limonene by P. digitatum (NRRL 
1202). Process Biochem. 33: 29-37. 

Back, H.H., Cadwallader, K.R., Marroquin, E., and Silva, J.L. 1997. Identification of predominant aroma 
compounds in muscadine grape juice. J. Food Sci. 62: 249-252. 

Baek, H.H. and Cadwallader, K.R. 1997. Aroma volatiles in cooked alligator meat. J. Food Sci. 62: 321-
325. 
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Baek, H.H. and Cadwallader, K.R. 1996. Volatile compounds in flavor concentrates produced from 
crayfish-processing byproducts with and without protease treatment. J. Agric. Food Chem. 44: 3262-
3267. 

Andrews, L.S., Cadwallader, K.R., Grodner, R.M., and Chung, H.Y. 1995. Microbial and sensory quality of 
ground ginger as affected by gamma irradiation. J. Food Sci. 60: 829-832. 

Baek, H.H. and Cadwallader, K.R. 1995. Enzymatic hydrolysis of crayfish processing by-products. J. Food 
Sci. 60: 929-935. 

Cadwallader, K.R., Tan, Q., Chen, F., and Meyers, S.P. 1995. Evaluation of the aroma of cooked spiny 
lobster tail meat by aroma extract dilution analysis. J. Agric. Food Chem. 43: 2432-2437. 

Cha, Y.J. and Cadwallader, K.R. 1995. Volatile components in salt-fermented fish and shrimp pastes. J. Food 
Sci. 60: 19-24. 

Chung, H.Y., Chen, F., and Cadwallader, K.R. 1995. Cooked blue crab claw meat aroma compared with 
lump meat. J. Food Sci. 60: 289-291, 299. 

Cadwallader, K.R. and Xu, Y. 1994. Analysis of volatile components in fresh grapefruit juice by purge and 
trap/gas chromatography. J. Agric. Food Chem. 42: 782-784. 

Chung, H.Y. and Cadwallader, K.R. 1994. Aroma extract dilution analysis of blue crab claw meat volatiles. J. 
Agric. Food Chem. 42: 2867-2870. 

Kim, H.R., Back, H.H.. Cadwallader, K.R., Meyers, S.P., and Godber, J.S. 1994. Improved flavor 
extractibility from crab waste using the hepatopancreatic enzyme of crawfish, Procambarus clarkii. J. Food 
Sci. 59: 91-96. 

Cha, Y.J., Cadwallader, K.R, and Back, H.H. 1993. Volatile flavor components in snow crab cooker effluent 
and effluent concentrate. J. Food Sci. 58: 525-530. 

Chung, H.Y. and Cadwallader. K.R. 1993. Volatile components in blue crab (Callinectes sapidus) meat and 
processing by-product. J. Food Sci. 58: 1203-1207, 1211. 

Braddock, R.J. and Cadwallader, K.R. 1992. Citrus by-products manufacture for food use. Food Technol. 
46(2): 105-110. 

Cadwallader, K.R., Braddock, R.J. and Parish, M.E. 1992. Isolation of a-terpineol dehydratase from 
Pseudomonas gladioli. J. Food Sci. 57: 241-244, 248. 

Cadwallader, K.R., Braddock, R.J., Parish, M.E. and Higgins, D.P. 1989. Bioconversion of (+)-limonene by 
Pseudomonas gladioli. J. Food Sci. 54: 1241-1245. 

Braddock, RJ., Temelli, F. and Cadwallader, K.R. 1986. Citrus essential oils — a dossier for materials safety 
data sheets. Food Technol. 40(11): 114-116. 

14 



Keith R. Cadwallader Supporting Documentation 

Other Publications 2000-present) 

Cadwallader, K.R., Hausch, B. and Yin, Y. 2015. Quest for stability of 2-acetyl-1-pyrroline: The key 
odorant in aromatic rice and pandan. Proceedings: FIAC 2015 "Innovative ASEAN food research towards 
the world," Bangkok, Thailand, June 18-19, pp. 560-567. 

Cadwallader, K.R., Klein, B.P., Khanna, P., Chen, D., Nash, M., Puzey, M. and Sullivan, C.L. 2005. 
Around the World with Soy. Illinois Center for Soy Foods, University of Illinois, University Board of 
Trustees, Urbana, IL. 

Singh, T.K., Cadwallader, K.R., and Drake, M.A. 2005. Cheddar cheese flavour. Cheeseworks Volume 9, 
number 4. (A publication of the Australian Cheese Technology Program.) 

Cadwallader, K.R., Klein, B.P., Sullivan, C.L., Nash, M., Khanna, P. and Weingartner, K.E. 2004. Soy for 
the Last Minute Chef Illinois Center for Soy Foods, University of Illinois, University Board of Trustees, 
Urbana, IL. 

Klein, B.P., Cadwallader, K.R., Chen, D., Khanna, P., Sullivan, C.L. and Weingartner, K.E. 2003. Baking 
with Soy. Illinois Center for Soy Foods, University of Illinois, University Board of Trustees, Urbana, IL. 

Klein, B.P., Cadwallader, K.R., Chen, D., Khanna, P., Sullivan, C.L. and Weingartner, K.E. 2002. 
Textured Vegetable Protein in the American Kitchen. Illinois Center for Soy Foods. University of Illinois, 
University Board of Trustees, Urbana, IL. 

Klein, B.P., Cadwallader, K.R., Chen, D., Khanna, P. and Weingartner, K.E. 2002. Tofu in the American 
Kitchen. Illinois Center for Soy Foods, University of Illinois, University Board of Trustees, Urbana, IL. 

Miller, G.Y., Robert, M.J., Maghirang, R.G., Riskowski, G.L., Heber, A.J., and Cadwallader, K.R. 
Characterization of odor and gas emitting potential from mechanically ventilated deep and shallow pit 
swine finishing buildings in Illinois. In Livestock Environment VI.• Proceedings of the 6th International 
Symposium (21-23 May 2001, Louisville, Kentucky, USA), Stowell, R.R., Bucklin, R. and Bottcher, 
R.W., Eds., May 21, 2001, pp. 664-670, ASAE Publication Number 701P0201. 

Invited Talks 

Cadwallader, K.R., Yin, Y., Hausch, B. and Chen, F. 2016. Assuring accuracy in the quantitation 
of the unstable odorant 2-acetyl-l-pyrroline in aromatic rice. ACS Symposium: Flavor Stability: 
Chemical Changes in Flavor Molecules, Food-Flavor Matrix Interactions, Flavor 
Encapsulation. 25.2nd America! Chemical Society Meeting. Philadelphia, PA, August 21-25. 

Cadwallader, K.R. 2016. Occurrence, formation and stabilization of the potent odorant 2-acetyl-
1-pyrroline. Meeting of the :Illinois Heartland Local Section of the American Chemical Society, 
Bloomington, IL, May 16, 2016. 

Ickes, C. and Cadwallader, K.R. 2016. Characterizing aroma components of rum. ACS 
Symposium: Flavor Chemistry of Alcoholic Beverages. 251°  American Chemical Society 
Meeting, San Diego, CA, March 13-17. 
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Cadwallader, K.R., Hausch, B. and Yin, Y. Quest for stability of 2-acetyl-1-pyrroline: The key odorant in 
aromatic rice and pandan. 17th Food Innovation Asia Conference 2015, Bangkok, Thailand, June 18-19. 

Ickes, C. and Cadwallader. K.R. 2015. Understanding the effects of ethanol-flavor interactions on flavor 
perception in alcoholic beverages. ACS Symposium: Challenges in Applied Flavor Sciences. ACS 
National Meeting, Boston, MA, August 16-20, AGFD paper no. 297. 

Pang, X., Wu, J. and Cadwallader, K.R. 2014. Identification of predominant contributors to off-odors 
formed in thermally processed melon juice. ACS Symposium: Chemical Changes During Processing. 
248th American Chemical Society Meeting, San Francisco, CA, August 10-14. AGFD paper no. 177. 

Cadwallader, K.R. and Lapsongphon, N. 2012. Identification of key odorants in fish sauce. US-Korea 
Conference (UKC) 2012, Los Angeles, August 8-11. 

Fang, M. and Cadwallader, K.R.. 2011.. Convenient synthesis of stable deuterium labeled alkyl pyrazines 
for use in stable isotope dilution assays. ACS Symposium: Recent Advances in Analysis of Food Flavors. 
242nd American Chemical Society Meeting, Denver, CO, August 28 - September 1, 2011, AGFD paper 
no. 11. 

Hausch, B. and Cadwallader, K.R. 2010. Flavor chemistry of lemon-lime flavored carbonated beverages. 
ACS Symposium: Symposium Honoring Prof. Terry E. Acree on the Occasion of His 70m Year. 240th
ACS National Meeting, Boston, MA, August 22-26, AGFD paper no. 40. 

Lahne, J. and Cadwallader, K.R. 2010. Streamlined analysis of potent odorants in distilled alcoholic 
beverages. ACS Symposium: Flavor Chemistry of Alcoholic Beverages. 240th ACS National Meeting, 
Boston, MA, August 22-26, AGFD paper no. 106. 

Cadwallader, K.R. and Kim, H. 2010. Flavor chemistry of fish sauce. ACS Symposium: Fermented 
Foods. 239th ACS National Meeting, San Francisco, CA, March 21-25, AGFD paper no. 112. 

Cadwallader, K.R. 2010. Flavor chemistry of tree nuts. IFT Symposium: Nuts: Phytochemicals, Health 
Effects and Flavor. IFT Annual Meeting and Food Expo, Chicago, IL, July 17-20, paper no. 054-05. 

Lozano, P.R. and Cadwallader, K.R. 2009. Effect of deamidation on binding of flavor compounds by 
dehydrated soy protein isolates. ACS Symposium: Food Proteins and Food-based Protein Chemistry 
237th ACS National Meeting, Finley, J., organizer, Salt Lake City, UT, March 22-26. 

Cadwallader, K.R. 2008. Sensory evaluation of aroma models for flavor characterization. Symposium in 
Honor of Ronald Buttery G. Kenneth Recipient of the 2008 Spencer Award for Outstanding Achievement 
in Agricultural and Food Chemistry, Kansas City Section, American Chemical Society, Kansas City, 
MO, Oct 27. 

Cadwallader, K.R. 2008. AGFD and 100 years of chemical research on grains and legumes. ACS 
Symposium: AGFD 100th Anniversary Symposium, Brine, C. and Tunick, M.H., organizers, 236th ACS 
National Meeting, Philadelphia, PA, August 17-21. 

Liu, Y and Cadwallader, K.R. 2008. Aroma components of "Carlos" muscadine (Vitis rotundifolia Michx) 
grape juice. ACS Symposium: Flavor and Health Benefits of Small Fruits, Rimando, A.M. and Qian, 
M.C., organizers, 236th ACS National Meeting, Philadelphia, PA, August 17-21. 
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Lozano, P.R. and Cadwallader, K.R. 2008. Flavor binding by soy proteins. ACS Symposium: Chemistry, 
Texture and Flavor of Soy, Cadwallader, K.R. and Chang, S. K. C. Chang, organizers, 236th ACS 
National Meeting, Philadelphia, PA, August 17-21. 

Watcharananun, W., Cadwallader, K.R. and Huangrak, K. 2008. Predominant odorants in Thai desserts 
flavored by smoking with tian op, a traditional Thai scented candle. ACS Symposium: Recent 
developments in flavor chemistry, Cadwallader, K.R., organizer, 2351h ACS National Meeting, New 
Orleans, LA, April 6-10. 

Cadwallader, K.R. Lozano, P.R. and Kim, H. 2007. Challenges in the isolation and identification of key 
aroma components of complex functional foods. ACS Symposium: Fbod Bioactives and Nutraceuticals: 
Production, Chemistry, Analysis and Health Effects: Symposium Honoring Fereidoon Shahidi, Rimando, 
A.M., organizer. 234th ACS National Meeting, Boston, MA, August 19-23, AGFD Paper 92. 

Cook, S., Cadwallader, K.R. and Kim, H. 2007. Identification of key thermally-derived odorants in cooked 
chicken liver. ACS Symposium: Thermal Generation of Flavors and Off-flavors, Ho, C.-T., Raghavan, S., 
McGorrin, R.J., organizers. 234th ACS National Meeting, August 19-23. AGFD Paper 206. 

Cadwallader, K.R., Lorjaroenphon, Y., Kim, H. and Lee, S-Y. 2007. Evaluation of key odorants in 
chipotle pepper by quantitative analysis, calculation of odor-activity values and omission studies. 8th 

Wartburg Symposium on Flavor Chemistry & Biology, Eisenach, Germany, February 28 — March 2. 

Cadwallader, K.R. 2007. Protein-based functional beverages and flavoring considerations. In IFT 
Symposium: Functional Beverages and Human Health. Annual Meeting of the Institute of Food 
Technologists, Chicago, IL, July 28 - August 1, Session-Paper 174-02. 

Cadwallader, K.R. 2006. Chemical and sensory characterization of food aroma: An academic approach. 
Meeting of the Society of Flavor Chemists, Chicago, IL, October 19. 

Cadwallader, K.R. 2006. Flavor chemistry of fish and shellfish. ACS Symposium: Molecular Cuisine. 
(Tunick, M.H., Risch, S.J. and Johnson, S.C., organizers). 232' ACS National Meeting, San Francisco, CA, 
September 10-14, AGFD paper 61. 

Cadwallader, K.R. and Zhou, Q. 2006. Characteristic aroma components of tree nuts. ACS Symposium: 
Nutrition and Sensory Quality of Nuts. (Pattee, H.E.; Shahidi, F.; Yu, L., organizers). 331' ACS National 
Meeting, Atlanta, GA, March 26 — March 30, AGFD paper 40. 

Cadwallader, K.R. 2006. Modem techniques to characterize complex food flavor systems. International 
Symposium on Functional Foods, ATAM (Nutrition Society of Mexico) and Institute of Food Technologists, 
Mexico City, Mexico, August 17. 

Rotsachakul, P., Cadwallader, K.R. and Chaiseri, S. 2005. Comparison of DHS and solvent extraction-SAFE 
for GCO-dilution analysis of key aroma components of Thai fried chili paste. ACS Symposium: Aroma-
active Compounds in Foods and Reaction Flavors: Formation, Measurement and Stability. (Ho, C.-T., 
Weerasinghe, D.K. and Cadwallader, K.R., organizers). 330th ACS National Meeting, Washington, DC, 
August 28 — September 1, AGFD paper 9. 

Cadwallader, K.R., Bordignon, J.R., Wang, P. and Sugiharto, R. 2005. Identification of odorants responsible 
for off-flavor of corn gluten meal. ACS Symposium: Grain-based Products: Health and Flavor, and Safety 
Aspects (Cadwallader, K.R, Schieberle, P. and Morello, M.J.. organizers). 330th ACS National Meeting, 
Washington, DC, August 28 — September 1, AGFD paper 167. 
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Cadwallader, K.R., Drake, M.A., Carunchia-Whetstine, M.E. and Singh, T.J. 2005. Characterisation of 
Cheddar cheese flavour by sensory directed instrumental analysis and model studies. 11th Weurman Flavour 
Research Symposium, Roskilde, Denmark, June 21-24. 

Gnadt, T.A., Jasso, L. and Cadwallader, K.R. 2005. Characteristic aroma components of chipotle peppers. 
ACS Symposium: Chemistry and Flavor of Hispanic Foods (de Mejia, E. and Tunick, M.H., organizers). 
229th ACS National Meeting, San Diego, CA, March 13-17. 

Lozano, P.R., Nicolalde, C.L. and Cadwallader, K.R. 2005. Identification of characteristic aroma components 
of mate (Ilex paraguariensis) tea. ACS Symposium: Chemistry and Flavor of Hispanic Foods (de Mejia, E. 
and Tunick, M.H., organizers). 229th ACS National Meeting, San Diego, CA, March 13-17. 

Lecona-Uribe, S., Loarca-Pifia, G., Arcila-Lozano, C.C. and Cadwallader, K.R. 2005. Chemical composition 
of essential oil from Mexican oregano. ACS Symposium: Chemistry and Flavor of Hispanic Foods (de 
Mejia, E. and Tunick, M.H., organizers). 229th ACS National Meeting, San Diego, CA, March 13-17. 

Cadwallader, K.R. Importance of sample preparation technique on the composition of aroma extracts from 
fresh herbs. ACS Sympsosium: Challenges in Herb Research - Chemical Analysis and Quality (Ho, C.T. 
and Hwang, L.S., organizers). 227th ACS National Meeting, Anaheim, CA, March 28-April 1, 2004. 

Cadwallader, K.R., Jarunrattanasri, A. and Theerakulkait, C. 2003. Aroma components of HVP made from 
rice bran protein. ACS Symposium: Processed'Reaction Flavors, Ingredients and Intermediate Reactions. 
(Weerasinghe, D.K. and Sucan, M.K., organizers). 226h ACS National Meeting, New York, NY, September 
7-11 

Cadwallader, K.R. and Pojjanapimol, S. 2003. Characteristic aroma components of the cilantro mimics. ACS 
Symposium: Natural Flavor and Fragrance Ingredients: Chemistry Production and Application. (Frey, C. 
and Rouseff, R.L., organizers). 226h ACS National Meeting, New York, NY, September 7-11. 

Cadwallader, K.R. Relating Cheddar cheese flavor to chemical components. IFT Symposium: Flavor 
Chemistry of Dairy Products. (Drake, M.A., organizer). Annual Meeting of the Institute of Food 
Technologists, Chicago, IL, July 12-16, #52-5. 

Cadwallader, K.R., Pojjanapimol, S. and Chaiseri, S. 2002. Heat-induced changes in holy basil aroma 
components. ACS Symposium: Challenges in the Characterization of Flavor Compound. (Deibler, K.D. and 
Delwiche, J., organizers). 224th ACS National Meeting, Boston, MA, August 18-22. 

Cadwallader, K.R., Zhou, Q. and Huda, M.S. 2002. Measuring flavor release from microencapsulants under 
controlled environmental conditions. ACS Symposium: Controlled Release Systems for Foods. (Shefer, S. 
and Yildiz, M.E., organizers). 2234 ACS National Meeting, Orlando, FL, April 7-11. 

Cadwallader, K.R., Brehart, D.M.. Schmidt, S.J. and Huda, M.S. 2002. Volatile release from a sucrose 
encapsulated flavoring. IFT Symposium: Use of Carbohydrates for Encapsulation and Sustained Release. 
(Obanni, M. and Asquith, T.N., organizers). Annual Meeting of the Institute of Food Technologists, 
Anaheim, CA, June 15-19, #67-1. 

Cadwallader, K.R., Lopez, J.R. and Menke, S.D. 2001. Aroma components of wines from Chardonel, a 
French-American hybrid grape variety. ACS Symposium: Chemistry and Flavor of Nutritional Beverages. 
(Shahidi, F. and Weerasinghe, D., organizers). 222 ACS National Meeting, Chicago, IL, August 26-31. 
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Guthrie, B. and Cadwallader, K.R. 2001. Measuring flavor retention in dry food systems. IFT 
Symposium: Developments in the Analysis of Complex Flavor Systems. (Cadwallader, K.R. and 
McGorrin, R.J., organizers). Annual Meeting of the Institute of Food Technologies, New Orleans, LA, 
June 23-27, #76-2. 

Cadwallader, K.R. 2001. Use of SPME Technology to Evaluate Antioxidant Effectiveness. Symposium: 
Antioxidant Analysis, (Engeseth, N.J., organizer). 92i" AOCS Annual Meeting and Expo, Minneapolis, MN, 
May 13-16. 

Karagul-Yuccer,Y., Drake, M.A. and Cadwallader, K.R. 2001. Aroma characterization of flesh and stored 
nonfat dry milk. ACS Symposium: Freshness and Shell-We  of Foods. (Weenen, H. and Cadwallader, K.R, 
organizers). 222thi ACS National Meeting, Chicago, IL, August 26-30. 

Cadwallader, K.R. 2000. Flavor Chemistry of Saffron. Symposium: Carotenoid-Derived Aroma 
Compounds. (Winterhalter, P. and Rouseff, R., organizers). 219th ACS National Meeting, San Francisco, CA, 
March 26-30, paper #46 AGFD. 

Cadwallader, K.R. 1999. Sample dilution analysis for identification of aroma-impact components of edible 
oils. ACS Symposium: Advances in Gas Chromatograpkv/Olfactometry. (Leland, J., Acree, T.E., 
organizers). 218th ACS National Meeting, New Orleans, LA, August 22-26. 

Cadwallader, K.R. and Shahidi, F. 1999. Identification of potent odorants in seal blubber oil by direct thermal 
desorption-gas chromatography-olfactometry. ACS Symposium: Chemistry and Nutrition of Highly 
Unsaturated Fatty Acids. (Shahidi, F. and Finley, J.W., organizers). 217th ACS National Meeting, Anaheim, 
CA, March 21-25. 

Cadwallader, K.R. and Howard, C.L. 1997. Analysis of aroma-active compounds in light-activated milk. 
ACS Symposium: Challenges in the Isolation and Characterization of Flavor Compounds. (Mussinan, C.J. 
and Morello, F., organizers). 214th National Meeting of the American Chemical Society, Las Vegas, NV, 
September 7-11. 

Back, H.-H. and Cadwallader, K.R. 1996. Character-impact aroma compounds of crustacea. ACS 
Symposium: Flavor and Lipid Chemistry of Seafoods. (Shahidi, F. and Cadwallader, K.R., organizers). 212th
National Meeting of the American Chemical Society, Orlando, FL, August 25-29. 

Cha, Y.J., Lee, G.H. and Cadwallader, K.R. 1996. Aroma-active compounds in salt-fermented anchovy. 
ACS Symposium: Flavor and Lipid Chemistry of Seafoods. (Shahidi, F. and Cadwallader, K.R., 
organizers). 212th National Meeting of the American Chemical Society, Orlando, FL, August 25-29. 

Wang, H.-J., Cadwallader, K.R., Back. H.H., D'Abramo, L.R. and Sullivan, J.A. 1996. Manipulating the 
flavor of crustacea using postharvest seawater acclimation. ACS Symposium: Flavor and Lipid Chemistry 
of Seafoods. (Shahidi, F. and Cadwallader, K.R., organizers). 212th National Meeting of the American 
Chemical Society, Orlando, FL, August 25-29. 

Cadwallader, K.R. and Howard, C.L. 1996. Characterization of saffron flavor by aroma extract dilution 
analysis. ACS Symposium: Spices: Flavor Chemistry and Antioxidant Properties. (Risch, S.J. and Ho, C.T., 
organizers). 211th National Meeting of the American Chemical Society, New Orleans, LA, March 24-28. 

Cadwallader, K.R., Back, H.H., Chung, H.Y. and Moody, M.W. 1993. Contribution of lipid-derived 
components to the flavor of alligator meat. ACS Symposium: Lipids and Food Flavors. (Ho, C.T. and 
Hoffman, T.G., organizers). 205th National Meeting of the American Chemical Society, Denver, CO. 
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Braddock, R.J. and Cadwallader, K.R. 1993. Bioconversion of citrus d-limonene. Symposium paper 
presented at the 2061h National Meeting of the American Chemical Society, Chicago, IL. 

Braddock, R.J. and Cadwallader, K.R. 1991. Citrus by-products manufacture for food use. Symposium paper 
presented at the 52m Annual Meeting of the institute of Food Technologists, Dallas, TX, June 1-5. 

Volunteered Abstracts 

Kelley, L. and Cadwallader, KR. 2016. Identification and quantitation of potent odorants in spearmint 
oils. 11th €Wartburg Syposium on Flavor Chemistry & Biology, Eisenach, Germany, June 21-24. 

McKenna, S. and Cadwallader. K.R. 2016. Identification and characterization of mint lactones: Trace-
level odor-important compounds in peppermint oil. IFT Annual Meeting and Food Expo, Chicago, IL, 
July 17-19, paper no. PO2-020 

Ickes, C., Lee, S. and Cadwallader, K.R. Novel creation of nun flavor lexicon through the use of web-
based material. IFT Annual Meeting and Food Expo, Chicago, IL. July 17-19, paper no. P03-11 l 

Yu, L., Thomas, L., Yin, L, Jerrell, J., Cadwallader, K. and Schmidt, S. 2015. Impact on sucrose crystal 
composition and chemistry on its thermal behavior. IFT Annual Meeting and Food Expo, Chicago, IL, 
July 11-14, paper no. 046-093. 

Yu, L., Thomas, L., Yin, L, Jerrell, J., Cadwallader, K. and Schmidt, S. 2015. Impact on sucrose crystal 
composition and chemistry on its thermal behavior. IFT Annual Meeting and Food Expo, Chicago, IL, 
July 11-14, paper 046-093. 

Cadwallader, K.R. and Fang, M.-C. 2014. A novel and attractive method for the stabilization of the potent 
odorant 2-acetyl-1-pyrroline. 14th Weurman Flavor Research Symposium, Cambridge, UK, September 
15-19. 

Donovan, J.D.. Cadwallader. K.R. and Lee, Y. 2014. Improvement of protein microcapsule structure and 
core retention through the use of inulin. IFT Annual Meeting and Food Expo, New Orleans, LA, June 20-
25, paper 181-01. 

Erten, E. and Cadwallader, K.R. 2014. Characterization of aroma components of raw, dry roasted, and oil 
roasted almonds using solvent assisted flavor evaporation (SAFE) and aroma extract dilution analysis 
(AEDA). IFT Annual Meeting and Food Expo, New Orleans, LA, June 20-25, paper 206-26. 

Lu, Y., Lee, J., Thomas, L., Jerrell, J., Cadwallader, K.R. and Schmidt, S.J. 2014. Investigating the 
thermal decomposition differences between beet and cane sugars using HPLC. IFT Annual Meeting and 
Food Expo, New Orleans. LA, June 20-25, paper 050-07. 

Rosales, E., Cadwallader, K.R. and Engeseth, N. 2014. Effect of ultrasonic application on fatty acid 
composition and aroma compounds of dark chocolate. IFT Annual Meeting and Food Expo, New 
Orleans, LA, June 20-25, paper 206-94. 

Burnsides, E. and Cadwallader, K. 2012 Comparison of aroma compounds in rums and ruin 
ethers. IFT Annual Meeting and Food Expo, Las Vegas, NV, paper no. 193-28. 
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Su, C., Padua, G. and Cadwallader, K. 2012. Zein applications in flavor encapsulation. IFT 
Annual Meeting and Food Expo, Las Vegas, NV, paper no. 228-23. 

Cadwallader, K.R., Hausch, B. and Lorjaroenphon, Y. 2011. Identification, characterization and 
relative aroma impact of 2,3-dehydro-1.,8-cineol in lemon-lime flavored carbonated beverages. 
13th Weurman Flavor Research Symposium, Zaragoza, SPAIN, September 26-30. 

Suppavorasatit, I., deMejia, E. and Cadwallader, K.R. 2011. Effect of enzymatic deamidation of 
soy protein isolate by protein-glutaminase on the functional properties of the protein. IFT Annual 
Meeting and Food Expo, New Orleans, LA, June 11-14, paper no. 236-57. 

Lapsongphon, N., Yongsawatdigul, J. and Cadwallader, K.R. 2011. Aroma characterization of 
premium fish sauce. IFT Annual Meeting and Food Expo, New Orleans, LA, June 11-14, paper 
no. 236-61. 

Tinchan, P., Chaiseri, S. and Cadwallader, K.R. 2011. Quantification of 5-lactones in canned 
coconut milk by stable isotope dilution assay-GC-MS. IFT Annual Meeting and Food Expo, 
New Orleans, LA, June 11-14, paper no. 236-64. 

Lorjaroenphon, Y. and Cadwallader, K.R. 2011. Identification of potent odorants in cola flavored 
carbonated beverages. IFT Annual Meeting and Food Expo, New Orleans, LA, June 11-14, paper 
no. 236-73. 

Gao, Y., Cadwallader, K.R. and Schmidt, S.J. 2011. Investigating the chemical and physical 
stability of glass encapsulated spray-dried flavors stored below their glass transition 
temperatures. IFT Annual Meeting and Food Expo, New Orleans, LA, June 11-14, paper no. 
290-18 

Lee, H., Kim, H., Cadwallader, K.R. and Feng, H. 2011. Analysis of aroma compounds of apple 
cider treated by thermal-pasteurization, manosonication, thermosonication, and 
manothermosolication. IFT Annual Meeting and Food Expo, New Orleans, LA, June 11-14, 
paper no. 293-14. 
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dairy and soy yogurt. Annual Meeting of the Institute of Food Technologists, Anaheim, CA, June 6-9, 
#024-02. 

Lorjamenphon, Y., Moy, M., Rosales, E. and Cadwallader, K.R. 2009. Identification of the key aroma 
components of fresh and baked Bartlett pear. Annual Meeting of the Institute of Food Technologists, 
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Song, H. and Cadwallader, K.R. 2005. Aroma components of American country-style ham. Annual Meeting 
of the Institute of Food Technologists, New Orleans, LA, July 16-20, #17D-35 
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Thou, Q. and Cadwallader, K.R. 2005. Application of IGC for measurement of binding of volatile flavor 
compounds by soy proteins in low-moisture food systems. 229th ACS National Meeting, San Diego, CA, 
March 13-17. 
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Technologists, Las Vegas, NV, July 12-16, # 114B-2. 
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sensory language for Cheddar cheese. Annual Meeting of the Institute of Food Technologists, New 
Orleans, LA, June 23-27, #736-19. 
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powders. Book of Abstracts, Annual Meeting of the Institute of Food Technologists, Dallas, TX, June 10-14, 
#78C-6. 

Cadwallader, K.R. and Jung, J. 1999. Evaluation of warmed-over flavor in chicken wings by sensory, and 
instrumental methods. 60th Annual Meeting of the Institute of Food Technologists, Chicago, IL, #50A-13, p. 
122. 

Wu, Y.F., Baek, H.H. and Cadwallader, K.R. 1999. Development of a meat-like process flavoring from 
soybean-based hydrolyzed vegetable protein. 60th Annual Meeting of the Institute of. Food Technologists. 
Chicago, IL, #50A-9, p.121. 

Suriyaphan, O., Cadwallader, K.R. and Drake, M.A. 1999. Lecithin associated off-flavors in fermented dairy 
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9, p.64. 
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American Dairy Science Association, February 3-7. 

Baek, H.H. and Cadwallader, K.R. 1996. Evaluation of the enzymatic hydrolysis of defatted soybean meal by 
response surface methodology. 57th Annual Meeting of the institute of Food Technologists, New Orleans, 
LA, #53A-16, p.120. 

Baek, H.H., Cadwallader, K.R., Marroquin, E.. and Silva. J.L. 1.996. Gas chromatography/olactometric 
analysis of muscadine grape aroma. 57th Annual Meeting of the Institute of Food Technologists, New 
Orleans, LA, #34-7, p.74. 
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Kim, H.R., Baek, H.H., Cadwallader, K.R, Meyers, S.P., and Godber, J.S. 1992. Improved flavor 
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Students/Postdoctoral/Visiting Scholar Researchers Supervised (1991-1999) 

Visiting Scientists 
Yong-Jun Cha (LSU, MSU) — Chang Won National University 
Hetty Voennans (LSU) — University of Wegeningen, The Netherlands 

Postdoctoral Researchers 
Hyung-Hee Baek (MSU) 

Graduate Students Completed (LSU/MSU) 

MS Students 
Sun-Kyun Yoo (LSU) 
Min Cai (MSU) 
Hsin-Jen (Connie) Weng (MSU) 
Shi-Guei (Scott) Fu (MSU) 
Shin-Pei (Peggy) Yang (MSU) 
Yi-Fang (Grace) Wu (MSU) 
Leyla Yuksel (MSU) 
JiHyun Jung (MSU) 
Min-Sheng Su (MSU) 
Gwo-Yuh Li (MSU) 
Jeong Heo (MSU) 

Ph.D. Students 
Hyung-Hee Baek (LSU) 
Hau Yin Chung (LSU) 
Gyu-Hee (Chang) Lee (MSU) 
Ranee Surakarnkul (MSU) 
Yonca Karagul-Yuceer (MSU) 

Students/PostdoctoraliVisitine Scholar Researchers Supervised (U1UC, 2000-present) 

Visiting Scholars 
Byung Hak Ahn (2006-2007) - Korea Food Research Institute, South Korea 
Supeeraya Arsa (2013-2014) — Kasetsart University, Bangkok, Thailand 
Mantana Buttara (2011-present) — Suranaree Univeristy of Technology, Thailand 
Dong Chen (2015-present) — China Agricultural University, Beijing, China 
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Rongrong Chen (2016-present) - Ever Maple Food Science and Technology Co., Ltd., China 
Arporn Jarunrattanasri (2003-2004) - Naresuan University, Thailand 
Young-Suk Kim (2015-present) — Ewha Womans University 
Patthamawadi Kiatbenjaku. (2009-2011, 2012) — Suranaree University of Technology, Thailand 
Fareeya Kulapichitr (2016-present) — Chulalongkorn University, Thailand 
Sasinee Kunyaboon (2016-present) - Suranaree University of Technology, Thailand 
Nawaporn Lapsongphon (2010-2011) - Suranaree University of Technology, Thailand 
Yuping Liu (2014-2015) — Beijing Technology and Business University, China 
Yaowapa Lorjaroenphone (2006-2007) — Kasetsart University, Thailand 
Xueli Pang (2013-2014) — China Agricultural University, Beijing, China 
Sompoche Pojjanapimol (2003-2004) - Kasetsart University, Thailand 
Primseri Rotsachakul (2004-2005) — Kasetsart University, Thailand 
Huanlu Song (2005-2006) — Beijing Technology and Business University, Beijing, China 
Patcharaporn Tinchan (2010-2012) — Kasetsart University, Thailand 
Jihong Wu (2011-2012) — China Agricultural University, Beijing, China 

Postdoctoral Researchers (UIUC) 
Masud Huda (2002-2003) 
Orasa Suriyaphan (2001, 2003) 
Tanoj Singh (2001-2005) 
Hun Kim (2005-2012) 

Graduate Students Completed (UIUC) 
Daniel Benitez (MS 2003) 
Laura Brisske (MS 2003) 
Erin Burnside (MS 2012) 
Gabriela Carrasco (MS 2007) 
Shondra Cook (MS 2007) 
Edibe Erten (Ph.D. 2016) 
Ming Chih Fang (Ph.D.2013) 
Samantha Gardiner (MS 2015) 
Elizabeth Genthner (MS 2010; Ph.D. 2014) 
Theresa Gnadt (MS 2007) 
Julia Gregg (Nonthesis MS, CHEFS Program, 2009) 
Bethany Hausch (MS 2010) 
Lauren Kelley (MS) 
Sean LaFond (MS 2009) 
Jacob Lahne (MS 2010) 
Yaowapa Lorjaroenphone (Ph.D. 2012) 
Patricio Lozano (MS 2005 & Ph.D. 2009) 
Samantha McKenna (MS, 2016) 
Joshua Moore (MS 2006) 
Linda Moran (MS 201.3) 
Ana Carolina Mosca (MS 2007) 
Jason Niertnann (Nonthesis MS, CHEFS Program 2001) 
Sirima Puangpraphant (MS 2007) 
Bethany Richardson (MS 2013) 
Inthawoot Suppavorasatit (Ph.D. 2012) 
Chenxing Sun (3+2 program, Nonthesis MS) 
Qiaoxuan Zhou (MS 2001 & Ph.D. 2005) 
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Current Graduate Students (2016) 
Courtney Beckett (MS) 
Chelsea Ickes (Ph.D.) 
Fengjia Chen (MS. 3+1) 
Bethany Hausch (Ph.D.) 
Nagiat Hwasa (Ph.D.) 
Jing (Jenny) Jin (MS, 3+1) 
Tiandan Wu (MS) 
Wenqi Zhu (Ph.D.) 
Yun Yin (Ph.D.) 

Undergraduate Student Researchers 
Kelsey Choquette (2012-2013) 
Diniene Chreaton, Rap lI (200 l ) 
Ashley Davis, Rap II (ACES) (2001) & UIUC Ronald E. McNair Summer Research Program (2004) 
Yaozheng (Tess) Liu (2013-present) 
Rosemary Nash (2011-2012) 
Mary Nowak (2004-2005) 
Jieun Oh (2013) 
Abigail Pishevar (2014-2015) 
David Potts (2008-2010) 
Stephanie Sajuti (2005-2007) 
Dylan Troth (2015-present) 
Katrina Vlahovich (2001-2002) 

Involvement in Professional Organizations (2000-present) 

Leadership 

Chair and Program Chair for the Division of Agricultural and Food Chemistry (AGFD) of the American 
Chemical Society, 2003-2005. Responsibilities include organizing AGFD technical programs for two ACS 
National Meetings (fall 2004 and spring 2005 meetings). 

Editorial Board 

Flavour and Frangrance Journal 

Associate Editor 

Journal of Food Science - Food Chemistry 

Symposia Organized 

Cadwallader, K.R. and Shahidi, F. 2017. ACS Symposium: Chemistry of Clean Ingredients. Washington, 
DC, August 20-24. 

Cadwallader, K.R.. and Chang, S.K.C. 2008. ACS Symposium: Chemistry, Texture and Favor of Soy, 
Philadelphia, PA, August 17-21. 
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Cadwallader, K.R. 2008. ACS Symposium: Recent Developments in Flavor Chemistry. 235th ACS 
National Meeting, New Orleans, LA, April 6-10. 

Ho, C.-T., Weerasinghe, D.K. and Cadwallader, K.R. 2005. ACS Symposium: Aroma-active Compounds in 
Foods and Reaction Favors: .formation, measurement and stability. 330th ACS National Meeting, 
Washington, DC, August 28 - September 1. 

Cadwallader, K.R.. P. Schieberle and M.J. Morello. 2005. ACS Symposium: Grain-based Products: Health 
and Flavor. and Safety Aspects. 330th ACS National Meeting, Washington, DC, August 28 — September 1. 

Cadwallader, K.R. Obesity Management: Role of Soy Foods. University of Illinois, Champaign, IL, May 
25-26, 2005. 

Cadwallader, K.R., Drake, M.A. and McGorrin, R.J. 2004. ACS Symposium: Chemistry and Flavor 
of Dairy Products. 228th ACS National Meeting, Philadelphia, PA, August 22-26. 

Weenen, H. and Cadwallader, K.R. (organizers). 2001. ACS Symposium: Freshness and Shelf-life of 
Foods. 222w ACS National Meeting, Chicago, IL, August 26-30. 

Cadwallader, K.R. and McGorrin, R.J. (organizers). 2001. 'TT Symposium: Developments in the Analysis 
of Complex Flavor Systems. Annual Meeting of the Institute of Food Technologies, New Orleans, LA, 
June 23-27. 

Rouseff, R.L. and Cadwallader, K.R. 1998. ACS Symposium: Headspace Analysis of Foods and Flavors. 
214th ACS National Meeting, Boston, MA, August 23-27. 

Shahidi, F. and Cadwallader, K.R. 1996. ACS Symposium: Flavor and Lipid Chemistry of Seafoods. 
212th National Meeting of the American Chemical Society, Orlando, FL, August 25-29. 

Workshops/Short courses (organized) 

A Place for Soy in a Better School Lunch Program. University of Minois, Urbana, IL, March 12, 
2003. 

Traditional and Emerging Methods for the Manufacture and Analysis of Food Flavorings. Faculty of 
Agriculture Industry, King Mongkut's Institute of Technology Ladkraband (KMITL), Bangkok, Thailand, 
July 29, 2002 

Soy Flavor Workshop. ICSF Workshop (Klein, B.P. et al. coorganizers). Illinois Center for Soy Foods, 
University of Illinois, Urbana, IL, April, 2002/2003. 

Workshops/Short courses (lecturer) 

Nutraceuticals, Ingredients, Challenges, Formulations, Flavours and Health Effects. 
International Society for Nutraceutical and Functional Foods. Denpasar, Bali, Indonesia, October 
11- 12. 

Flavor Chemistry. (course co-taught with Drs. Chi-Tang Ho and Soo-Yeun Lee), Taiwan 
National University, May 10-19, 2008. 
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Flavor Research Workshop. ACS Short Course (Acree, T.E., course director), American Chemical 
Society, Boston, MA, August 17-18, 2007. 

Flavor Research Workshop. ACS Short Course (Acree, T.E. and Deibler, K., organizers), American 
Chemical Society, August 25-26, 2005. 

Cadwallader, K.R. Flavoring soy products: masking and creating. Preconference AOAC Short Course. 
Soyfoods: Ingredients, Preparation, and Utilization. Koseoglu, S. and Shahidi, F. (organizers), Cincinnati, 
OH, May 9, 2005. 

Cadwallader, K.R. 2004. Aroma and flavor aspects of soy beverages. Preconference Shortcourse: 
Functional Beverages, Koseoglu, S and Shahidi, F. (organizers), Worldnutra: International 
Conference and Exhibition on Nutraceutacals and Functional Foods, San Francisco, CA, Nov 8, 
2004 

Favor Research Workshop. ACS Short Course (Acree, T.E., organizer), American Chemical 
Society, Boston, MA, August 16-17, 2002; New York, NY, September 7-11, 2003. 

Cheese Flavor and Texture: Sensory and Instrumental Analysis. SDFRC Short Course (Drake. M.A.. 
course director), Southeast Dairy Foods Research Center, North Carolina State University, Raleigh, NC, 
August 7-9, 2002. 

Proposal Reviewer/Panel Participation (MO-present) 

Panelist/Reviewer (2015) - Office of Scientific Quality Review (OSQR)-USDA-ARS, NP 306 Panel 14: 
Functional Foods (2015) 

Panelist/Reviewer (2015) - Office of Scientific Quality Review (OSQR)-USDA-ARS. NP 107 
Panel 14: Grain Engineering (2014) 

Panelist/Reviewer (2014) - Office of Scientific Quality Review (OSQR)-USDA-ARS, NP 107 Panel 5: Food 
Chemistry Analysis (2014) 

Panelist/Reviewer (2013) — 2012/201.3 King Abdulaziz City for Science and Technology (KACST) 
Research Proposal Competition 
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MATERIALS CONSIDERED 

• U.S. Patent Application No. 14/797,006 ("the `006 application") 

• Office Action mailed June 6, 2016 

• Proulx et al. (2006, J. Agric. Food Chem., 54:1518-22) ("Proulx") 

• Hsieh et al. (US 2012/0093994) ("the `994 application") 

• Declaration under 37 CFR § 1.132 of Dr. Celeste Holz-Schietinger ("the Holz-

Schietinger Declaration") 

• Lane and Nursten, "Variety of odors produced in Maillard model systems and how they 

are influenced by reaction conditions" in Maillard Reaction in Foods and Nutrition, 

Waller and Feather, eds., ACS Symposium Series No. 215, pp 141-158 

• Kokkinidou and Peterson, 2013, Food Funct., 4:1093-104 

• Elmore et al., 2001, "A comparison of headspace entrainment on Tenax with solid phase 

micro-extraction for the analysis of the aroma volatiles of cooked beef," in Headspace 

Analysis of Foods and Flavors; Rouseff and Cadwallader, eds, Springer 

• Elmore et al. (2002, J. Agric. Food Chem., 50:1126-32) 

• Chen et al. (2003, "Influence of DNA on Volatile Generation from Maillard Reaction of 

Cysteine and Ribose," in Nutraceutical Beverages, ACS Symposium Series Vol 871) 

• Mottram and Nobrega (2002, J. Agric. Food Chem., 50(14):4080-86) 

• Schieberle and Hofmann ("Characterization of Key Odorants in Dry-Heated Cysteine—

Carbohydrate Mixtures: Comparison with Aqueous Reaction Systems," in Flavor 

Analysis, ACS Symposium Series, Vol 705) 



• Mottram and Mottram (2002, "An Overview of the Contribution of Sulfur-Containing 

Compounds to the Aroma in Heated Foods," in Heteroatomic Aroma Compounds, ACS 

Symposium Series, Vol 826) 

• Shu-C and Ho (1989, "Parameter Effects of the thermal reaction of cysteine and 2,5-

dimethyl-4-hydroxy-3(2H)-furanone," in Thermal Generation of Aromas, ACS 

Symposium Series, Vol 409) 

• Chemistry and Technology of Flavours and Fragrances, 2005, Ed David Rowe, Blackwell 

Publishing Ltd 

• Flavor of Meat and Meat Products, 1994, Ed Shahidi, Springer-Science+Business Media, 

BV 

• Handbook of Meat and Meat Processing, 2012, 2nd Ed, Ed Hui, CRC Press 

• Chen and Ho (2002, J. Agric. Food Chem., 50(8):2372-76) 

• Kerscher and Grosch (1998, J. Agric. Food Chem., 46:1954-58) 

• Tang et al. (2013, J. Sulfur Chem., 34:38-47) 

• Withcombe and Mussinan (1988, J. Food Sci., 53:658-60) 
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