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Executive Summary 

The overall goal of the emulsions science and technology cluster is to establish a 
template for the design of heat, shear, and oxidation stable emulsions. The specific goals are: 

• to shed light on the mechanism by which proteins and antioxidants participate in 
stabilizing food emulsions relative to flavor and separation, 

• to develop a scale of antioxidant efficiency for food emulsions and to evaluate the 
efficacy of natural antioxidants. and 

• to develop and experimentally evaluate a computer based method for predicting   the 
potential efficacy of proteins to function as emulsifiers. 

A two pronged approach was adopted for the development of the emulsions science and 
technology cluster. The design of a computer based method for predicting the efficacy of 
protein in emulsion stability and further definition of the arenediazonium ion probe for 
identification of the components in the interfacial region of an emulsion would be progressed 
simultaneously. These method development tasks will provide the basis for increased 
understanding of the role of proteins and antioxidants in emulsion stability. 

A broad and critical review the scientific literature pertaining to food emulsions was 
undertaken so as to generate a biophysical and biochemical view of published results which 
could be a useful guide to the future directions of the research effort. Examination of about fifty 
publications demonstrated clusters of investigation in competitive effects of surfactants and 
proteins in emulsions, interactions between proteins and surfactants in aqueous solutions, protein 
adhesion to oil droplet surfaces in emulsion interfaces, and covalent chemical reactions in 
emulsions. Some key conclusions were that protein emulsions are more stable than surfactant 
emulsions, isoelectric points of proteins change as a function of conformational changes, 
unfolded proteins show increased dependence upon salt and pH, the scientific understanding of 
emulsion surfactants is greatest for anionic surfactants, less for cationic surfactants, and least for 
non-ionic surfactants, food systems are most often based upon non-ionic surfactants, surfactants 
force proteins into the aqueous phase, oxidation of thiols is promoted by cationic surfactants, 
sorbic acid, and heavy metals but is inhibited by low pH, and chemical reaction rates in bulk 
fluids differ from those in emulsions. The development of the literature review is continuing. 

The development of the computer based model for efficacy of proteins in emulsion 
stability was advanced through the development of a molecular modelling laboratory with 
thirteen interconnected work stations. The sequences of several proteins were downloaded and 
the software for determining Chou-Fasman helix and strand potentials and Garnier-Robeson 
hellx potentials was obtained. 

^        Research on the arenediazonium ion probe demonstrated that it is able to quantitatively 
rap water, alcohols, halide ions, carboxylate ions, aromatics, proteins, and tocopherols. 



Therefore the probe can search the interfacial region of emulsions for numerous components of 
food emulsions, including flavors, salt, vinegar, antioxidants. and emulsifiers. Some interesting 
conclusions of the research were that thermodynamic stability of emulsions is increased as the 
hydration of the interface is increased, that the rate of protonation (reduction of the oxidized 
arene) by alpha tocopherol is twice as fast as the rate of protonation by an oxidized arene in an 
emulsion, and that the probe traps amide nitrogen and amide carboxylate in a model protein 
indicating the potential for describing protein topology in the interface. 
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Executive Summary 

An apparatus for measurement of dynamic flavor release from food in a simulated mouth 
model system was constructed. It was designed to perform dynamic measurements of flavor 
Tel^e Ln in the short time frames typical of eating foods^ It has ultra hig^ sensitivity modes 
of detection for trace levels of flavors expected to be released. Preliminary data obtained from a 
60 second measurement made on a 5g sample of pound cake using the mouth model system 

aPP^*R^ kinds of diffusion regimes encountered during typical 
storage conditions and developing predictive methodology for diffusion of flavors with different 
molecular weights and functional groups in food matrices was attempted. Both experimented 
method using IGC and theoretical estimation of diffusion coefficients are studied. 

Mechanisms for the formation of important bakery flavor components. 2-acetyl-N- 
heterocvcles are studied. The acetylpyrazme generation in nine model reactions containing 
amino acid (senne, threon.ne, or glutamine) and monosaccharide (glucose, fructose or nbose). 
It was found that acetylpyrazine, a potent roasted, popcorn-like aroma was proposed only »n 
glucose- and fructose- containing systems and not in ribose-containing systems. 

Thermal degradation products of methional under different temperatures were identified 
Research plan for the study of the chemical kinetics that affect the storage stability of methional 
in starch base food systems is designed. 

Methional is an important characteristic flavor in potato products. The precursor for 
methional is free methionine in potato. Attempt to increase the free methionme level in potato 
through biotechnology is made. Twelve independent transgenic potato lines were generated. 
Eight of these lines were analyzed and four different transgenic lines had higher levels of CGS 
(cystathionine y-synthase) than the wild type control plants 
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Process Control & Simulation ■ 

Executive Summary 

The PBBtQfflSlfiäiilMh*" cluster ,s a Pa« of CAFTs new Cooperative Research and 

D^*Z^*^!^^^i'to deveiop - dr 77,he 
The objective ol me roc cessM such as extrusion and baking. Over the last 

contro -* «g™^^S^tS« al knowledge base and know-how on extrusioncooking, 
several years CAFT^has*™'°P technoiogy. Therefore, the extrusion process was chosen as 

Z£ZZ£EMZ P-ess control strategy will be developed to demonstrate 
the process lor d tood with optimum utilization nf the resources, 
delivery of high qual^pmce«e P B of a masler extnlder operator a„d the 

An effort has begun to mooe        ,     .„'      \0w the operator reacts, make similar judgments 

'nd uTc ££ a^ns^s n°g at ces  ^ol" that can learn and incorporate the knuwlcdge base 

SOaVt'nneumUetProngmm will make use of the knowledge coming from the continued „umenca, 
S^ through guidance for net model selection and through performance .mprovernent 

^rfSSic »ithout an extensive number of experiments.  In this regard. Ute 
wuh a brMd;,Vn^3ücTmodel and computer code has been achieved through good agreement 
ä^ÄSSS^^ « «««* -isn-tbutions in screw channels. The conphng 

%%5££Z for the neural ne, model. Work has also been inmated on the transten, 

processes since these results are needed as ^^^«V,, . ZSK.30 exmidcr wcre 

How *£•%££££££ y^p and AmLa com starch, the properties and rhcology 

avoidtng on. of ^^~ ^SCS- " <° «•**» •"**■« 

improvement over the past results where 60-90 minutes ™ ™»™"\ further reduce 

sampling system improvements. 


