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DIRECTORôS STATEMENT 
 

 
Despite the turbulent times, 2008 was a very good year for the Whistler 

Center and we hope that will continue.  We have an increase in graduate 

student numbers, our complex carbohydrate analytical service is in place 

and will be formalized this summer, we were able to procure 3 more new 

state-of-the art equipments ðgas chromatograph-mass spectrometer, 

multi-angle laser light scattering and refractive index detectors, and a 

modulated differential scanning calorimeter -, our scientific output is high, 

and we continue to obtain a good level of extramural funding into our 

research programs.  We feel we are well positioned to continue to offer a 

high level of research output and service facilities to our industrial 

members and the broader carbohydrate-utilizing community.  Our active 

programs in food and consumer uses of carbohydrates such as in health 

and wellness, chemical and structural analysis, and nanoscience position us 

for good interaction with industry and collaboration with other leading 

institutional research programs.   

 

In 2008, we had our largest turnout yet for the annual Board meeting and technical conference held in 

May at our facilities on the Purdue campus.  Our Belfort Lecture presentation was given by Prof. Eric 

Bertoft of Finland, who is internationally known for his pioneering work on the internal architecture of 

amylopectin.  Eric has proposed a different òbackboneó structural model for amylopectin that is thought 

provoking and should be considered as one of the possible structural models as researchers attempt to 

bridge the final structure-function hurdle for understanding of the amylopectin molecule.  Also, on the 

program was another internationally known researcher on the complexity of amylopectin and its 

interactions, Prof. Don Thompson of Pennsylvania State University.  This was complemented by a third 

invited speaker, Prof. George John of City College of the City University of New York, who gave a terrific 

talk on soft nanoparticles. 

 

In the fall, we put on another successful 3-day short-course on carbohydrate chemistry, function, and 

applications.  As we listen to our member representatives, we will make further improvements to meet 

their needs, and are particularly considering lengthening certain sessions depending on interest, as well as 

fine tuning our first day overview session. 

 

As you will see in our 2008 Annual Report, the Whistler Center continues to grow in its research output.  

More of our faculty members have active interdisciplinary collaborations, such as between chemistry and 

genetics, physical properties and pharmaceutical sciences, starch and dietary fiber chemistry, nutrition and 

health.  This is often how research matures to utilizable applications, a major goal of the Center.  In this 

same vein, the Whistler Center looks to partner with other domestic and international institutes where 

there is a complement of expertise to advance research and offer expanded services.  I invite you to read 

through this past yearõs Annual Report, and welcome you to contact us if you have questions regarding 

our activities. 

  

Bruce Hamaker 

Roy L. Whistler Chair Professor 

Director 
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SUMMARY OF MAJOR RESEARCH ACCOMPLISHMENTS 
 

 
Starches, Non-Starch Polysaccharides, 
and Cereals: 
 

Dr. BeMiller õs lab group continues to work largely 

on the channels of corn starch granules (what they 

are composed of, how they are formed, and their 

importance, both biologically and in chemical 

modification).   Papers were prepared on their 

protein and phospholipid composition (Projects 1 

and 17).  A paper was submitted on development of 

methods to measure the relative average degree of 

granule channelization (RADC) (Project 5), and the 

method was, and is being, applied to two large 

populations of corn genotypes whose chromosomes 

have been mapped to identify the genes involved in 

channel formation (Project 2).  To test the 

hypothesis that channels are the remnants of 

microtubules within amyloplasts, amyloplasts void of 

starch were sectioned and examined by TEM; 

micotubular structures were found (Project 6).  

From the results of one study on starch 

derivatization, it was concluded that (1) relative 

degrees of crosslinking as indicated by peak 

viscosities are only apparent degrees of crosslinking, 

(2) the apparent degree of crosslinking is related to 

the degree of granule swelling at the time 

crosslinking occurred, and (3) the degree of swelling 

at the time of crosslinking is a factor in determining 

the properties of the product (Project 4).  In an 

effort to slow down the reaction of starch with 

POCl3 so that it doesnõt react immediately at granule 

surfaces, normal corn starch was reacted with the 

reagent at 0°C (as well as the usual 25°C).  Higher 

peak and final viscosities were obtained when the 

starch was reacted at 0°C as compared to 25°C 

(Project 7).  In previous work (Paper A.5), it was 

determined that subjecting normal corn starch (NCS) 

kernels to a heat-moisture treatment followed by 

temperature cycling before isolation of the starch 

considerably increased the content of slowly 

digesting starch and resistant starch.   From results 

of a study on modification of the HMT-TC starches, 

it was concluded that a functional modified food 

starch with higher SDS and lower RS contents can 

be prepared by this procedure (Project 8). 

 

Dr.  Hamaker õs group has continued activities in 

varied research areas related to carbohydrates and 

their utilization:  1) finding ways to modulate 

glycemic carbohydrate, mainly starch-based, 

digestion rate and glucose absorption for possible 

health benefit (see below ð Carbohydrates and 

Health) (Projects 15-19), 2) identifying, designing and 

testing of dietary fibers with extended fermentation 

properties including low initial bloating (see below ð 

Carbohydrates and Health) (Project 22), 3) 

understanding how cereal bran dietary fibers can be 

better incorporated at high levels into processed 

foods while maintaining good organoleptic 

properties (Project 10), and 4)  structural aspects 

and properties of a 3-component nanocomplex 

containing amylose (Project 11).  Numbers 1 and 2 

are described below, and 3 and 4 are collaborations 

between Drs. Campanella and Hamaker as follows.  

We have expanded our research activities on corn 

arabinoxylan chemistry and rheology with the goal of 

improving functionality for high incorporation into 

processed products.  On the nanoscale complex, we 

have shown that our previously identified 3-

component complex can be used to efficiently carry 

conjugated linoleic acid, and likely other bioactive 

fatty acids, in a stable, soluble form.  Mechanistic 

studies are continuing on the complex.   

 

In non-carbohydrate work, but related to the corn 

wet-milling industry, we reinitiated research on 

functionalizing zein, the corn seed storage protein.  

Previously, we had found that the protein could be 

made to resemble wheat gluten protein functionality 

to make viscoelastic fibrils to form leavened 

products.   

 

Dr. Mauer has played a significant role in improving 

the understanding of the detrimental effects of 

moisture on crystalline and amorphous solids and 

the synergistic interaction of water with multi-

component blends of food ingredients (Project 24).  

Work by Dr. Mauer and collaborators introduced 

the concept of òdeliquescence loweringó to food 

science and showed that powder blends of highly 

water-soluble organic materials (including sugars, 

salts, organic acids, and vitamins) undergo the 

phenomena of deliquescence (first-order solid to 

solution phase transition) and deliquescence 

lowering, which can lead to both enhanced chemical 

reactivity and powder caking.  Having shown that 

deliquescence lowering is relevant for food and 

bioactive products, Dr. Mauer followed up to show 

the consequences on the chemical and physical 

stability for complex blends.  Amorphous ingredients, 

such as bioactive tea catechins, also contribute to 

the chemical and physical instability in deliquescent 

blends.  By adapting spectroscopy, water activity, 
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moisture sorption, atomic force microscopy, 

chromatography, and dynamic nuclear magnetic 

resonance relaxometry measurements for 

characterizing water interactions with food and 

pharmaceutical ingredients in multidisciplinary 

projects with pharmaceutical scientists and engineers, 

recommendations were developed for appropriate 

formulation, processing, packaging, and storage 

conditions to maintain product quality.  Improved 

environmental control systems have been adopted 

by several food companies to avoid deliquescence-

related problems with food products.  For 

consumers, the quality of dietary supplements can be 

extended by avoiding storage in warm, humid 

environments (such as a bathroom) and instead 

storing products in a cool, dark pantry or in the 

freezer. A website is in the developmental stages for 

disseminating this information. 

 

Dr. Yao  has initiated work on glucan structures that 

have unique functions.  His group is developing a 

carbohydrate dendrimer-type material that is 

negatively charged and is capable of providing 

controlled release of positively charged active 

peptides such as nisin (Project 37).  Novel OSA-

modified glucans are also being explored with 

applications such as high emulsion stability and use 

for nutrient delivery (Project 38). 

 

Carbohydrates and Health: 
 
Involvement in health-related multidisciplinary 

research continues to expand.  Dr. Hamakerõs 

group has three collaborations with clinical and 

nutrition groups, two on the topics of slowly 

digestible/resistant starches and physiologic response 

and one in dietary fibers and colon health.  In 2008, 

his USDA-NRI Integrated project on òFunctional 

foods containing novel carbohydrates for energy 

balance and improved healthó began with 

collaborators in the Purdue Department of 

Psychological Sciences (T. Powley, R. Phillips, K. 

Kinzig) and Ohio University (M. Kushnick).  This 

project aims to understand physiologic responses in 

rats and humans to slowly digestible starches, as well 

as a combination of such starches and resistant 

starch, with the goal of better design of foods to 

elicit desirable responses (Projects 15 and 17).  We 

are part of a second collaborative group focused on 

how to control glucose digestion and absorption at 

the level of the mucosal glucogenic enzymes.  This 

multidisciplinary group includes gut biology and 

physiology studies by B. Nichols (Baylor College of 

Medicine) and R. Quezada-Calvillo (University of San 

Luis Potosi, Mexico), modeling of the enzyme 

subunits by D. Rose (University of Waterloo, 

Canada), subunit inhibitors by M. Pinto (Simon 

Fraser University, Canada), and substrate 

composition and structures by our group (Project 

16).  We have recently shown that -amylase 

digested products differ in digestion rate when 

exposed to the mucosal glucogenic enzymes, and are 

related to fine structural differences of the native 

starch molecules.  This group aims to control 

digestion rate and glucose absorption through 

altering kinetics of the mucosal glucogenic subunits.   

Our other clinical collaboration is with A. 

Keshavarzian and his group at Rush Medical School, 

Chicago, and with K. Venema at TNO, the 

Netherlands.  These projects address design of fiber 

substrates for colon health and includes recent work 

on fibers with slow fermenting properties and their 

effects (Project 22). 

 

Other nutrition-related work was noted above (Dr. 

BeMillerõs group, Project 8) in processing slowly 

digestible and resistant starch, nanoscale healthy 

nutrient delivery (Project 11), and screening of maize 

mutant lines for changes in starch digestibility 

(Project 34). 

 
Polysaccharide Structures: 
 

Dr. Chandrasekaranõs research is focused on the 

architecture of carrageenans as influenced by cations 

of different types.  Systematic x-ray experiments 

with high energy synchrotron radiation (Project 14) 

have revealed that the association of iota-

carrageenan in the presence of copper is far more 

organized than with any other ions investigated so 

far.  In this arrangement, the double helical 

morphology is preserved as observed with sodium 

and calcium ions.  However, adjacent helices are 

driven farther apart by more than an Angstrom due 

to strong copper-sulfate interactions which in turn 

modify the physical properties.   

 

Work just beginning by Drs. Janaswamy and 

Campanella  show an interesting development of 

cocrystals of iota-carrageenan and drug molecules 

for controlled drug delivery (Project 13).  Significant 

differences in rheological properties can be noted by 

the incorporation of the drug into the carrageenan 

fibers.  Methods are being developed to test the 

release of the active compounds.  

  

Rheology: 
 

Dr. Campanellaõs rheology research focuses on 

understanding how mechanical and thermophysical 
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properties of foods and pharmaceuticals can be used 

to assess their quality and also how these properties 

affect materials processability.  Given the complexity 

in composition and the various environmental 

conditions to which foods and pharmaceuticals are 

exposed during processing and storage, stability, 

functionality and quality are key attributes that 

deserve careful attention.  Projects involving 

rheological characterization, development of new 

physical chemical characterization methodologies, 

and the role of these properties on material 

processability have been performed in the past year. 

 

Glass transition is a key phenomenon to understand 

how external conditions affect physical changes on 

materials (Project 12). Novel methods using both 

mechanical and thermophysical (DSC conventional 

and modulated) properties of powders have been 

developed.  Novel rheological methods have been 

developed to monitor the formation of nanocomplex 

using a pasting cell.  This cell can follow the 

formation of a nanocomplex formed by starch, 

protein and fatty acid.  Upon formation of the 

complex the viscoelastic properties of the complex 

can be studied in the cell so with many disturbances. 

 

Molecular modeling is being used to predict the 

properties of the gels systems.  These models are 

used to optimize the formulation and preparation of 

gel systems that include food and non-food systems.  

Validation work involving viscoelastic 

characterization of gelled systems is being developed 

in the rheological lab and also in collaboration with 

the Department of Chemistry.  Rheological and 

thermophysical methods are being developed to 

study the effect of co-proteins to improve the 

functionality of some cereal proteins, like for 

example zein   

 

Interfacial Phenomena: 
 

Dr. Narsimhanõs group continues to work on 

fundamental aspects of emulsifying and foaming 

agents.  To complement the previous experimental 

studies on unfolding kinetics of Lysozyme on 

nanoparticle surfaces, they have developed a coarse 

grain molecular dynamics (MD) simulation algorithm 

to predict the conformational changes of adsorbed 

protein (Project 25).  Syneresis and stability of food 

foams were studied in terms of the effect of 

formulation using magnetic resonance imaging 

(Project 26). 

 

 

Chemical Structures and Functions of 
Polysaccharides: 
 

Dr. Reuhsõ research is focused on the contribution 

of bacterial polysaccharides to the infection of 

legumes.  Bacterial extracellular polysaccharides (EPS) 

were identified that determine infectivity in legumes 

and we found that the population of oligosaccharides 

is modulated by host plant signal molecules (Projects 

27 and 28).  His group also studies the fate of the 

pectin during tomato ripening and processing 

(Project 29 and 30), structure-function relations, and 

the contamination of fresh produce by human 

pathogens (Project 31). 

 

Genetics: 
 

Dr. Weilõs lab has continued to characterize 

mutant lines of corn that show altered starch 

digestion (Project 34).  Lines that showed 

preliminary evidence for altered digestion have been 

increased and are being screened in larger volume 

assays for confirmation.  In addition, a detailed 

genetic map using ultra-high throughput DNA 

sequencing is being generated for the inbred in 

which these mutants were made.  This map will 

facilitate the identification of the genes altered in the 

mutant lines and their gene products.  With Dr. 

BeMiller , progress has been made towards 

identifying genes that control starch channelization 

(Project 35). 
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STAFF DIRECTORY 
 

 
Faculty 
    

James N. BeMiller Professor Emeritus 765-494-5684 bemiller@purdue.edu 

Osvaldo H. Campanella Professor 765-496-6330 campa@purdue.edu 

R. Chandrasekaran Professor 765-494-4923 chandra@purdue.edu 

Bruce R. Hamaker Professor/Director 765-494-5668 hamakerb@purdue.edu 

Lisa J. Mauer Associate Professor 765-494-9111 mauer@purdue.edu 

Ganesan Narsimhan Professor 765-494-1199 narsimha@purdue.edu 

Bradley L. Reuhs Associate Professor 765-496-2497 breuhs@purdue.edu 

Clifford F. Weil Associate Professor 765 496-1917  cweil@purdue.edu 

Yuan Yao Assistant Professor 765-494-6317 yao1@purdue.edu 

Genyi Zhang Research Assistant Professor  (January ð August) 

 
Visiting Scientists 
    

Areum Chun B. Hamaker  (January ð March) 

Laleh Mosharraf B. Hamaker 765-494-5885 lmosharr@purdue.edu 

Xiaolei Bi Y. Yao 765-494-9515 xbi@purdue.edu 

Lei Huang Y. Yao 765-494-9515 huang28@purdue.edu 

Yongqiang Ma Y. Yao  (January ð September) 

Xue Wang Y. Yao 765-494-9515 Wang215@purdue.edu 

 

 
Ph.D. Students 
    
Mohamad Abiad O. Campanella 765-494-1212 melabiad@purdue.edu 

Paulo Santos O. Campanella 765-496-3811 psantos@purdue.edu 

Mehtap Fevzioglu Campanella/Hamaker 765-496-3804 mfevziog@purdue.edu 

Min-Wen Cheng B. Hamaker 765-496-3802 mwcheng@purdue.edu 

Amandeep Kaur B. Hamaker 765-496-3801 kaur1@purdue.edu 

Byung-Hoo Lee B. Hamaker 765-496-3803 Lee9@purdue.edu 

Devin Rose B. Hamaker  (January ð September ) 

Pinthip Rumpagaporn B. Hamaker 765-496-3803 prumpaga@purdue.edu 

Xinyu Shen B. Hamaker 765-496-3801 shenx@purdue.edu 

Like Yan B. Hamaker 765-496-3803 yan@purdue.edu 

Deepak Bhopatkar Hamaker/Campanella 765-496-3802 dbhopatk@purdue.edu 

Haidi Xu Hamaker/Reuhs 765-496-3804 xu38@purdue.edu 

Alona Chernyshova Mauer/Weil 765-494-4914 acherny@purdue.edu 

Ashley Hiatt L. Mauer 765-496-3805 ahiatt@purdue.edu 

Julieta Ortiz L. Mauer 765-496-3805 jortizch@purdue.edu 

Adam Stoklosa L. Mauer 765-494-8273 stoklosa@purdue.edu 

Xiaoyu Wu G. Narsimhan 765-496-3818 xwu@purdue.edu 

Amanda Deering B. Reuhs 765-494-8275 adeering@purdue.edu 

Jae Wook Yoon B. Reuhs  (January - August) 

Lin Bi Y. Yao 765-494-4924 lbi@purdue.edu 

 

mailto:cweil@purdue.edu
mailto:whistler@foodsci.purdue.edu
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M.S. Students 
    

Kristin Gill Campanella/Janaswamy 765-494-4924 kgill@purdue.edu 

Dhananjay Pai Campanella/ Hamaker  (January ð May) 

Azalenah Shah Campanella/Hamaker 765-496-3804 shah19@purdue.edu 

Jennifer Cholewinski B. Hamaker 765-496-3802 jcholewi@purdue.edu 

Dawn Dahl B. Hamaker   

Lisa Lamothe B. Hamaker 765-496-3802 llamothe@purdue.edu 

Madhuvanti Kale Hamaker/Campanella 765-496-3804 mkale@purdue.edu 

Matt Entorf G. Narsimhan 765-496-3819 mentorf@purdue.edu 

Andrew Curtis B. Reuhs  (January -August) 

Elliott Hickman Y. Yao  (January - May) 

Siqi Scheffler Y. Yao 765-494-4924 sliu@purdue.edu 

 

Ph.D. Research Associates, Research Scientists, and Research Assistants 
    

Zhongquan Sui J. BeMiller  765-494-8275 zsui@purdue.edu 

Jetnapa Techawipharat J. BeMiller 765-494-9515 jtechawi@purdue.edu 

Bhavesh Patel Campanella/Hamaker 765-494-7208 patel46@purdue.edu 

Srinivas Janaswamy R. Chandrasekaran 765-494-4924 janaswam@purdue.edu 

Fatima Mohey El-Din B. Hamaker  (January - February) 

Amy Lin B. Hamaker 765-494-8275 lin10@purdue.edu 

Reeta Davis L. Mauer 765-494-8275 davis66@purdue.edu 

Kaho Kwok L. Mauer 765-494-4914 kkwok@purdue.edu 

Guibing Chen Narsimhan/Hamaker  (January - May) 

Sook Heun Kim G. Narsimhan 765-496-3818 kim@ecn.purdue.edu 

Anton Terekhov B. Reuhs 765-494-8275 aterekho@purdue.edu 

Nicholas Bordenave Y. Yao 765-494-9515 nbordena@purdue.edu 

 
Staff 
    

Dave Petros, Cereals Lab Research Assistant 765-494-8278 petros@purdue.edu 

Laurie Swift, Food Science Administrative Director 765-494-6303 LSwift@purdue.edu 

Marilyn K. Yundt, Administrative Coordinator 765-494-6171 yundt@purdue.edu 

 

 

 

 
 

 
Whistler Center for Carbohydrate Research 

Purdue University 

Department of Food Science 

745 Agriculture Mall Drive 

West Lafayette, IN 47907-2009 

Telephone: 765-494-6171 

Fax: 765-494-7953 

E-mail: whistlercenter@purdue.edu 

URL: http://www.whistlercenter.purdue.edu 

 

mailto:whistlercenter@purdue.edu
http://www.whistlercenter.purdue.edu/
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FACULTY 

 
 

 

James N. BeMiller 
 

GENERAL RESEARCH AREAS 

Á Starch 

Á Carbohydrate chemistry 

SPECIFIC RESEARCH AREAS 

Á Starch granule structure, reactivity, and behavior 

Á Chemical and biological modifications of starch 

Á Structure-functional property relationships of polysaccharides 

Á Mono- and oligosaccharide chemistry  

Á Uses of carbohydrates in food and other commercial applications 

 
 

 

 

 

Osvaldo H. Campanella 
 

GENERAL RESEARCH AREAS 

Á Process modeling 

Á Rheology 

Á Material structure and texture 

Á Extrusion 

SPECIFIC RESEARCH AREAS 

Á Application of rheology to food science and food engineering 

Á Mathematical modeling of food process operations 

Á On-line rheological techniques 

Á Rheology of biomaterials 

Á Dough rheology 

Á Rheology of dairy products 

Á Characterization of material structure and texture; relationship to rheological 

properties 

Á Effect of glass transition on product texture 

Á Extrusion; role of rheology in the extrusion process 

 

 

 

 
R. Chandrasekaran 
 

GENERAL RESEARCH AREAS 

Á X-ray diffraction 

Á Molecular architecture of biopolymers  

SPECIFIC RESEARCH AREAS 

Á Starch crystallinity 

Á Conformation of carbohydrates and nucleic acids 

Á Structure-function relationships in polysaccharides and polysaccharide mixtures  

Á Implementation of modern techniques to fiber diffraction 
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Bruce R. Hamaker 
 
GENERAL RESEARCH AREAS 

Á Carbohydrates and health 

Á Starch 

Á Cereal chemistry 

SPECIFIC RESEARCH AREAS 

Á Starch digestion rate moderation for low glycemic response/slow digestion 

Á Dietary fiber, modifications in functionality and colon fermentability 

Á Cereal starch and protein functionality  

Á Textural properties influenced by starch fine structure 

Á Interactions between starch and other food components 

Á Appropriate methods of improving cereal utilization in developing countries 

Á Cereal endosperm texture 

Á Electron and confocal microscopy of cereal components 
 

 

 

 

 
Lisa J. Mauer 
 
GENERAL RESEARCH AREAS 

Á FT-IR spectroscopy 

Á Food chemistry 

Á Food packaging 

SPECIFIC RESEARCH AREAS 

Á Structure-function relationships of food ingredients 

Á FT-IR spectroscopy method development 

Á Water-solid interactions 

Á NASA food system, extended shelf life products 

Á Edible films and coatings 

 

 

 

 

 
 

 

 

Ganesan Narsimhan 
 
GENERAL RESEARCH AREAS 

Á Emulsions and foams 

Á Biopolymer interactions 

SPECIFIC RESEARCH AREAS 

Á Stability and texture of food emulsions and foams 

Á Adsorption of proteins and protein-polysaccharide complexes at interfaces 

Á Functional properties of proteins and protein-polysaccharide complexes 

Á Physical and chemical modification of proteins for use as food stabilizers 

Á Rheology of polysaccharide solutions and gels 
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Bradley L. Reuhs 
 
GENERAL RESEARCH AREAS 

Á Polysaccharide analysis  

Á Plant cell wall compositions, structures, and functions 

Á Bacterial cell wall compositions, structures, and functions 

SPECIFIC RESEARCH AREAS 

Á Extractions and purification of acidic polysaccharides from cell walls of plants 

 and bacteria 

Á Pectin analysis 

Á Capsule, gum, and lipopolysaccharides analysis 

Á Application of HPLC, GC-MS, and NMR to structural studies of carbohydrates,  

 including polysaccharides  

Á Role of polysaccharides in bacteria-legume symbiosis 

Á Detection of bacteria in plant roots 

 

 

 
 
Clifford F. Weil 
 
GENERAL RESEARCH AREAS 

Á Plant classical and molecular genetics 

Á Protein structure and function 

Á Gene expression 

Á Large-scale forward and reverse genetics screening 

Á Genome maintenance and organization 

Á Genomics of starch digestion, composition and architecture 
SPECIFIC RESEARCH AREAS 

Á Rational redesign of corn starch composition 

Á Computer modeling of starch synthases 

Á Mutational analysis of starch biosynthesis in corn and E. coli 

Á Genetic modification of corn starch properties 

 

 

 

 

Yuan Yao 
 
GENERAL RESEARCH AREAS 

Á Carbohydrate chemistry 

Á Food nanotechnology 

SPECIFIC RESEARCH AREAS 

Á Genetic, enzymatic, and chemical starch modifications 
Á Novel process to produce resistant starch 

Á Construction of dendritic carbohydrate nanomaterials 

Á Nano-constructs for enhanced emulsion properties 

Á Nanocarriers of bioactive compounds for improving food safety and nutrition 
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Genyi Zhang 
 

GENERAL RESEARCH AREAS 

Á Carbohydrate and Health 

Á Nanotechnology 

SPECIFIC RESEARCH AREAS 

Á Structure and mechanism of slowly digestible starch 

Á Carbohydrate nutrition and physiological responses 

Á Encapsulation of functional lipids and phytochemicals and their applications in 

food product development 

 
 

ADJUNCT FACULTY 
 

 
 

 

 
Struther Arnott , Ph.D., Institute of Cancer Research, London, is a collaborator in 

x-ray diffraction analysis. 

 

 

 

 

 

 

 

 
 

Yonas Gizaw , Ph.D., is a Principal Scientist at Procter & Gamble Global Research & 

Development.   

 

GENERAL RESEARCH AREAS 

Á Molecular basis of biopolymer functionality  

Á Self assembly biopolymers  

Á Nanotechnology 

SPECIFIC RESEARCH AREAS 

Á Interaction of colloids, vesicles, surfactants and biopolymers  

Á Creation and study of physical properties and applications of nanoparticles  

 from biopolymers.  

Á Modification and application of starches for non-food products  

 

 

 
Sakharam K. Patil , Ph.D. is president of S.K. Patil and Associates.  Dr. Patil was 

awarded a Ph.D. degree in Cereal Science by Kansas State University in 1973.  He held 

several positions at American Maize Products Co., later Cerestar, from 1978 until his 

retirement in 2002.  The positions included VP Marketing and Commercial 

Development (1994-1995), VP R&D (1995-2000), VP R&D and Director, Global, 

Technology Transfer (2000-2001), and VP Quality and Technology Transfer (2002).  

His expertise includes cereal chemistry, ingredient technology (food and industrial), 

technology transfer, marketing/commercial development, training/coaching, cross-

functional team development, global business development and strategic management. 
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GRADUATE STUDENTS 
 

 

Mohamad Abiad received a Bachelor of Civil Engineering from the American 

University of Beirut in 1998.  He then joined the food industry in 1999 working for 

a food flavoring company in the suburbs of Paris, France where he was assigned as 

the regional manager for sales and marketing in the Middle East.  In September 

2002, he earned his MBA from the Lebanese American University and joined 

Purdue University in Spring 2003 where he graduated in August 2004 with an MSE 

in Food and Biological Process Engineering.  Mohamad rejoined Dr. Campanellaõs 

team in Fall 2006 to do research on rheological properties of polymers in 

conjunction with the Industrial Pharmacy Department at Purdue University (Project 

12). 

 

 

 

 

 

 

Deepak Bhopatkar  obtained his B.S. in Agriculture Science from Jawaharlal 

Nehru Agriculture University, India and an M.S. in Food and Bioprocess Technology 

at Asian Institute of Technology, Thailand. His master research was on application 

of the biopolymer chitosan for controlled drug delivery. He joined Dr. Hamaker 

and Campanellaõs groups for his PhD. studies and is doing his research on a novel 

nanoscale three-component complex. 

 

 

 

 
 

 

Lin Bi  received her B.S. degree in Bioengineering from Jilin Teachersõ Institute of 

Engineering and Technology and earned her M.S. degree in Fermentation 

Engineering at Tianjin University of Science & Technology (former Tianjin College 

of Light Industry).  She joined in Dr. Yaoõs lab in August 2007 to do her Ph. D. 

degree in Food Science.  Her research focuses on construction of carbohydrate 

dendrimers and nano-carriers and controlled release of active compounds (Project 

37).  

 
 
 
 

 
 

Min-Wen Cheng  completed her B.S. in Plant Pathology from National Taiwan 

University in 2002.  After that, she worked in Institute of Plant and Microbial 

Biology, Academia Sinica in Taiwan as a research assistant for one year.  Her 

research focused on understanding the response of Agrobacterium-plant 

interaction at the molecular level.  She came to Purdue University in 2003 and 

finished her M.S. in the Botany and Plant Pathology Department in 2005.  She 

joined Dr. Hamakerõs group in 2006 as a Ph.D. student.  Her Ph.D. project, under 

co-advisement from G. Zhang and B. Hamaker, is on the coordination of glycemic 

carbohydrate digestion and glucose absorption using a cell culture model system 

(Project 18). 
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Alona Chernyshov a completed her B.S. degree at the National Agriculture 

University in the Ukraine in 2003 and an M.S. degree in Plant Breeding and 

Genetics with Jean-Luc Jannink at Iowa State University in 2006.  Under the co-

advisement of Drs. Mauer and Weil, she is testing the hypothesis that NIR spectra 

can be used to predict starch digestibility profiles of intact corn kernels (Project 34).  

Factors that impact digestibility and are under genetic control can modify NIR 

spectra and, therefore, mutants with novel properties should be distinguishable 

from the rest of the population.  This data should allow us to derive a calibration 

equation that accurately predicts starch digestion profiles by NIR.  The developed 

NIR models can then be used to predict SDR without tedious, time consuming, and 

expensive chemical assays. 

 

 

 

 

 

Jennifer Cholewinski  completed her B.S. degree in Food Science from the 

University of Idaho in May 2008.  While earning her B.S., she performed research 

on barley to determine the effect of various fertilizing treatments on total starch 

and gelatinization profiles.  Her research in Dr. Hamakerõs lab as a M.S. student is 

to investigate the role that phenolic compounds have on the protein structures and 

starch digestibility of cereal foods (Project 19).  Dr. Mario Ferruzzi, phytochemist in 

the Department of Food Science, acts as her co-major advisor. 

 

 

 

 

 

 

 

Andrew Curtis  received his B.S. in Biology and is completing his M.S. in Food 

Chemistry under Dr. Reuhs.  His research was on tomato fruit ripening; isolation of 

rhamnogalacturonan II in epidermal cells; and carbon utilization by pathogens in 

produce (Project 29).  Andrew graduated in August 2008 and is now working for 

Gallo Wineries. 

 

 

 

 

 

 
Dawn Dahl  received her B.A. degree in Chemistry from Monmouth College in 

Monmouth, IL in 2001.  She is currently employed at Grain Processing Corporation 

as a Quality Control Chemist and is working on her M.S. degree in Food Chemistry 

as a distance-learning student under the direction of Drs. Hamaker and BeMiller.  

Her research focuses on corn starch modification and different properties of the 

resulting product. 

 

 

 
 



17 

 

 

 

 
Amanda Deering  received her B.S. and M.S. degrees in Biology from Central 

Michigan University.  Her M.S degree focused on plant cell biology involved 

localizing a trypsin inhibitor specific to pumpkin phloem throughout the course of 

development of the tissue.  She joined the Reuhs lab in 2007 to pursue a Ph.D. 

degree in Food Science.  Her current work involves examining the process of 

internalization of human pathogens in plants (Project 29). 

 
 

 

 

 

 

 

 

 

Matt Entorf  graduated with a B.S. degree in Chemical Engineering from Iowa State 

University where he did some research in the hydrolysis of oligosaccharides from 

distillerõs grains using silica catalyst.  His current M.S. degree work with Dr. 

Narsimhan involves characterizing foam stabilized by macromolecules. 

 

 

 

 

 

 

 

 

Mehtap Fevzioglu  completed her B.S. and M.S. degrees in Food Engineering from 

Hacettepe University, Turkey.  Her M.S. thesis research explored the effects of 

infrared treatment on the main constituents of rice and barley samples.  She came 

to Purdue in 2008 as a Ph.D. student with a scholarship from the Ministry of 

National Education, Republic of Turkey. She is working with Dr. Campanella and 

Hamaker.  Her research focuses on the structure and function of corn zein protein. 

 

 

 

 

 

 

 

 

Kristin Gill  received her B.S. degree in Agricultural and Biological Engineering 

from Purdue University in 2008 with a focus on Biological and Food Process 

Engineering. She is working with Dr. Campanella and Dr. Janaswamy to pursue a 

M.S. Her research is focused on utilizing polymeric cocrystals for controlled drug 

delivery (Project 13). 

 

 

 

 


