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Administrators in Attendance:

Ian Gray, Administrative Advisor

Hongda Chen, USDA-CRESS

The twenty-eighth annual meeting of NC-136 was held at the University Plaza Hotel, Columbus Ohio on September 16-17. The meeting was chaired by Dr. Rosana Moreira (Texas) and hosted by Dr. Sudhir Sastry (Ohio). On Monday morning September the 16th, after breakfast, registration, and distribution of written reports, Dr. John Allred (OARDC Ass. Director) welcomed the attendants and made comments on the importance of Food Engineers in the food supply chain. Dr. Moreira asked Dr. Chris Daubert (North Carolina) to report on the minutes of 2001 NC-136 meeting as the (acting) secretary for year 2001. The minutes were accepted as is and Dr. Moreira asked the attendants for a brief self-introduction. Dr. Gustavo Barbosa (Washington) thanked Dr. Daubert for covering for him as (acting) secretary in 2001.

Dr. Ian Gray, NC-136 Administrative Adviser, presented his report on the past year. He thanked Dr. Daubert for the quality of the minutes and reports, and explained that such thorough documents are necessary to compose critical reviews and accomplishment reports. Dr. Gray commented that he has been in touch with people from missing stations at last year’s meeting, and that it is better to be absent with a report submitted than absent with no report at all. Minutes and reports must be submitted electronically within 30 days after meetings for approval and then re-submitted to NIMS. Dr. Gray explained that since NC-136 started in October 2000, it will end in 2005, and he will be asked to give his thoughts on this committee. He will make available forms for the accomplishment reports, and the minutes will be the core of those documents. He also mentioned that it is important to focus on the re-writing of NC-136 as soon as possible, since this is already the third meeting and the project for the new group must be submitted by mid-December 2004. The next meeting (Florida 2003) will need to facilitate discussion on new directives, to decide what needs to be done, and to re-write the project. Although critical reviews are not necessary anymore, Appendix E is still a big issue and needs to be addressed. Dr. Gray discussed the need to keep the name for the project “NC-136”, which has been in place since 1975. Since there is a trend to change project numbers every five years, it is necessary to provide strong justification for keeping the old one. Dr. Arthur Teixeira (Florida) commented that NC-136 has been recognized widely as a sound body representing food engineers, and that the industry uses it as a reference, thus plenty of justification is available. Dr. Gray continued by explaining that NIMS has been designed to facilitate web-based applications; hence, the minutes, accomplishment reports, and appendix E must be submitted electronically to NIMS. On a separate issue, Dr. Gray discussed the interest expressed by Dr. Pawn P. Singh (Idaho) in objectives A, B, C, and D and his request to participate at the 2002 meeting. He also relayed Dr. Cathy Davies’ (Delaware) expressed interest in objective B, who will probably be present in this meeting to talk to the group. As a final remark, Dr. Gray commented on the need for more funding, the creation of Agricultural Innovation Centers, and the budget challenges in most experimental stations. Food supply safety was identified by Dr. Gray as the best source of funding for stations.

As the fourth point in the agenda, Dr. Moreira introduced and asked Dr. Hongda Chen (USDA/CREES) to give an update on research funding. Dr. Chen spoke on the 2002 farm bill and the Farm Security and Rural Investment act of May 13, 2002. He also described the IFAFS and NRI integrated programs with focus on the authorized and applied budgets. Dr. Chen explained that it is the sense of the congress that research should be doubled over the next five fiscal years. He disclosed the projected funding levels for IFAFS FY 2004-2007 and defined the priority areas, food safety, agricultural genomic, resource management and agricultural biotechnology, among others. Dr. Chen then described the types of grants available under NIFSI and explained that maximum priority is given to projects that encourage a multi-integrational approach, such as those with multi-state, multi-institutional, multidisciplinary, and multi-functional activities. Projects with only multi-functional integration are given medium priority, and projects with no multifunctional approach are given the lowest priority. He then continued to describe the NRI program, indicating proposed funding amounts for FY 2002 and 2003 and providing a funding-success analysis; he agreed with the attendants that this program is under-funded and stated that the more proposals submitted the stronger the case for requesting an increase in the budget. In summary, Dr. Chen made available paper copies of his presentation, including all budgets, amounts, and financial analyses.

Dr. Moreira introduced Dr. Sastry as the moderator for the next activity. Dr. Sastry started the discussion on the limited funding for food engineering. Dr. Dennis Heldman (Rutgers) said it appears that the USDA doesn’t appreciate the industrial approach to research applications, probably one of the explanations for limited funding problem. Dr. Barbosa (Washington) commented that the way the USDA treats proposals is discouraging. He described the application process as very bureaucratic and one with little interaction and feedback, with no responsible body behind decisions, and with panels changing every year or two, resulting in a program that does not address the needs of the food engineering research community. Dr. Swamy Anantheswaran (Pennsylvania) suggested the need to influence the USDA decision panel as a group (NC-136), to have a better relationship, and to act proactively. After intervention of Drs. Hongda Chen (USDA/CREES), Paul Singh (California), Andy Rao (New York), Graciela Padua (Illinois), Antonio Torres (Oregon), Elena Castell-Perez (Texas), Kevin Keener (North Carolina), Ashim Datta (New York), Gonul Kaletunk (Ohio), and Lester Wilson (Iowa), it was suggested by Dr. Brian Farkas (North Carolina) that a list of topics be compiled for discussion with the USDA, including continuity and panel composition. Dr. Sastry included identification of priorities in the list and asked for volunteers to make a draft of the recommendation to the USDA. The committee was formed by Dr. Brian Farkas (North Carolina), Dr. Gustavo Barbosa (Washington), Dr. Mukund Karwe (Rutgers), Ashim Datta (New York), Graciela Padua (Illinois), and Dennis Heldman (Rutgers).

Dr. Moreira introduced Dr. Paul Singh (California) as the next speaker in the program to describe European initiatives in food engineering. Dr. Singh described the interest expressed generating from Europe and mentioned that there could be funding for international cooperation as part of these projects. He also mentioned that some books have come out of these interactions (Cost 90 and Cost 90 bis). Dr. Singh remembered the ICEF 2004 meeting (to be held in Montpelier France) and urged attendees to view the symposia as an opportunity to create a connection between NC-136 and the European Union.

Dr. Gustavo Barbosa (Washington) addressed the attendants next, describing the creation of the International Society of Food Engineering (ISFE) and its relationship to IUFoST, IAEF, and other parallel organizations. He described the purpose and objectives of the organization and invited local or national Food Engineering organizations to interact and approach the International Society of Food Engineering.

Dr. Lester Williams (Iowa) described the activities of the Steering Committee formed at the 2001 NC-136 meeting, and submitted a written report describing objectives and specific activities. He made a remark on the need for feedback and reminded the attendants of the importance of collaborative efforts being documented.

After a break, Objective A reports were presented: IOWA (Wilson); TEXAS (Castell-Perez); NORTH DAKOTA (Bhattacharya); ILLINOIS (Padua); OREGON (Torres).

Note: A 100-130 words summary of each presentation is included as an appendix.

Dr. Lester Wilson (Iowa) described the names, objectives, and people involved in several projects at the Iowa experimental station. He presented in more detail a project to determine the optimum blanching time and temperature to inactivate enzymes in edamame beans.

Dr. Elena Castell-Perez (Texas) presented a work on staling of corn tortillas.

Dr. Monisha Bhattacharya (N. Dakota) commented that even though she is not a food engineer, she strongly felt that objective A was of interest to her. 

She presented a work on Waxy wheat; a value-added wheat. Use of waxy wheat; Staling of bread as affected by waxy wheat flour blends.

Dr. Graciela Padua (Illinois) presented a work on structure characterization of extruded zein-oleate films.

Dr. Antonio Torres (Oregon) presented three projects involving the use of high hydrostatic pressure for different purposes. The titles were “Shredded cheddar cheese; accelerating shredability by moderate hydrostatic pressure”, “Pressure effects on spore coat proteins; model studies on bacillus subtilis”, and “Difference testing of high-pressure processed apple and orange juice.”

After the presentation of reports, a brief ‘questions’ session was held.

Lunch Break.
Objectives A & B reports were presented: NEW YORK (Rao); OHIO (Kaletunc); FLORIDA (Teixeira); IDAHO (Singh); N.JERSEY (Heldman); VIRGINIA (Mallikarjunan)

Note: A 100-130 words summary of each presentation is included as an appendix.
Prior to the report session, a brief session of questions and answers was agreed to at the end of each presentation.

Dr. Andy Rao (New York) presented a work on fractals and rheology.

Dr. Gonul Kaletunc presented a work on calorimetric determination of D and Z values of escherichia coli.

Dr. Arthur Texeira (Florida) presented a work on estimating inactivation kinetics parameters for thermal inactivation.

(Out of program)

Dr. Vikram Gosh (Pennsylvania) presented a work on moisture diffusion in food materials.
Dr. Pawan Singh (Idaho) stated his interest in NC-136 objectives.

Dr. Dennis Heldman (New Jersey) presented a work on influence of process parameters on quality attributes of frozen foods.

(Out of program)

Dr. Mukund Karwe (Rutgers) presented three projects: Numerical simulation and experimental verification of transport phenomena during jet impingement processing; Numerical simulation for hot air jet impinging on cookies; study of the flow field in the kneading elements of a co-rotating twin-screw extruder. 

(Out of program)

Dr. Sean W. Liu (Rutgers) presented a project on the effect of concentration polarization on mass transfer in pervaporation. 

Dr. Kumar Mallikarjunan (Virginia) presented a project on the study of crispness in breaded fried chicken.

(Out of program)

Dr. Jay Marks (Purdue) described some changes going on at the Purdue food science department and referred to other ongoing projects. He made reference to their new web site. 

nc136.foodsci.purdue.edu

User: member

Password: nc136rocks

Afterwards he presented “The effect of variations in raw material and process conditions on the expansion of cereal products”.

(Out of program)

Girish Ganjyal (for Milford Hanna; Nebraska) presented  a work on modeling of food extrusion processes using neural networks and fuzzy logic.

Break

Ad hoc committees held meetings and prepared reports for the wrap-up Ad hoc report session. A new committee dealing with USDA funding was formed.

Calibration Fluids (Karwe)

DSC (Kaletunc)

Steering (Wilson)

Mathematical Modeling (Marks)

Gels (Castell-Perez)

Oil quality (Mallikarjunan)

Phytochemicals (Heldman)

USDA funding (Sastry) 

A tour of the facilities in the Departments of FST and FAB Engineering was conducted by faculty and staff at The Ohio State University.

Dinner was held at Tony’s Restaurant

On Tuesday 17th, after breakfast, Dr. Sastry (Ohio) welcomed once more the attendants and made some housekeeping announcements. He also officially welcomed the representatives from the universities of Delaware and Idaho as new members of NC-136. Dr. Steffe (Michigan) announced that he and Dr. Daubert (Michigan) were given a special discount of 30% for members of NC-136 looking to buy a Brookfield YR-1 Yield Test Rheometer. Dr. Sastry commented that such interaction with an instrumentation company should be included as a success story in the annual report.

Objectives C & D reports were presented: CALIFORNIA (Singh); NEW YORK (Datta); N. CAROLINA (Sandeep); S. DAKOTA (Muthukumarappan); MICHIGAN (Steffe); WASHINGTON (Barbosa-Cánovas).

Note: A 100-130 words summary of each presentation is included as an appendix.
Dr. Kathryn McCarthy (California) presented a report on diffusion rates of mobile components of foods.

Dr. Paul Singh (California) presented a report on heat transfer in air impingement systems.

Dr. Ashim Datta (New York) presented a report on engineering understanding of bread baking: transport processes in a deformable solid.

Dr. K.P. Sandeep (North Carolina) presented a report on continuous flow heating using microwave and radio frequency energy.

Dr. K. Muthukuarappan (South Dakota) presented a report on the relationship between cheese melt profiles and chemical / textural / sensory properties.

Dr. Brad Marks (for Jim Steffe Michigan) presented a report on combined convection cooking and microbial inactivation model for impingement cooking of meat and poultry patties.

Dr. Gustavo Barbosa-Cánovas (Washington) presented a report on pulsed electric fields inactivation kinetics of E. coli in fresh orange juice mixed with carrot juice.

Finally, out of program, Dr. Cathy Davies (Delaware) introduced herself and addressed the group expressing her interest to join NC-136. Dr. Daubert took the place of Dr. Moreira as presenter and moderator since she had to leave early. Dr. Anantheswaran asked for a round of applause to thank Dr. Moreira for her remarkable performance as chair over the past year.

Wrap-up reports were presented by Ad hoc committees. Dr. Daubert reminded the attendees to electronically submit a short version of the Ad hoc committee reports and station reports.

Phytochemicals committee (Heldman). Participants: Dolan.

The committee has focused on collecting a list of the most relevant publications regarding the use of processes to enhance the availability of phytochemicals in food products. Once the completed list is ready, an electronic version will be available that describes the contents and shows how we can change processes to enhance the availability of phytochemicals.

DSC committee (Kaletunc). Participants: Barbosa-Cánovas, Singh, Wilson, Farkas, Balasubramaniam, Bhattacharya, Mallikarjunan, Ganjyal (for Hanna).

Several stations have conducted glass transition measurements in polystyrene, and discrepancies between results have been looked at.

Gels committee (Castell-Perez). Participants: Barbosa-Cánovas, Wilson, Daubert, Bhattacharya, Liu. There is an ongoing effort to define a list of factors that complicate gel measurements and introduce discrepancies among results from different sources. This effort has been broken down into two categories: protein-based gels and carbohydrate-based gels. It is also important to define factors that confound measurements. Dr. Lester Wilson (Iowa) commented on the need to establish model gel systems and sample preparation protocols that ensure consensus in the measurements.

Mathematical modeling committee (Marks). Participants: Karwe, Liu, Datta, Moreira, Keener, Mallikarjunan, Sandeep, Singh.

The committee is focused on putting together a catalog that lists all of the currently available modeling tools. The models are classified by described mechanism, and the development status of the model is also described. A first step will be to create a website catalog that includes all available resources in the area.

Oils characterization committee (Mallikarjunan). Participants: Wilson, Farkas, Moreira, Keener.

There is a paper in the ASAE journal on work done by the committee. Frying oil samples and its history were collected from several restaurants.

Steering committee (Wilson). Participants: Rao, Heldman. 

Examples of collaboration among stations must be included in station reports. Success stories must also be included for successful re-writing of the project. It is important that everybody discover ways to create opportunities for collaboration, and joint work for granting opportunities.

Calibration fluids committee (Karwe). Participants: Anantheswaran, Rao, Steffe, Daubert, Marks, Castell-Perez, Kaletunc. 

An effort to identify a suitable calibration fluid is underway. CMC solutions were prepared and shipped to participant stations for use as calibration fluid to compare different pieces of equipment and to ensure consistency among institutes.

USDA funding committee (Sastry). Participants: Barbosa-Cánovas, Singh, Teixeira, Balasubramaniam, Liu, Heldman, Ganjyal (for Hanna).

It is necessary to have a positive approach with constructive suggestions to improve the funding process. There is a need for continuity on review panels with adequate selection of panelists, as well as interaction with the funding agency. Review panels must be composed of those who understand how extension works within the food industry. It is important to understand the agency priorities, and to make the need for more funding clear. There is an ongoing effort to organize a conference on food engineering aspects and bio-security, to be held in Washington D.C.

After the reports were presented, it was agreed by the attendants to skip the break and continue with the program to finish earlier. Dr. Daubert commented on the need to preserve the format of the minutes.

Dr. Karwe was nominated as secretary for the coming year. The nomination was unanimously accepted. Next meeting will be held in Florida and will be chaired by Dr. Barbosa-Cánovas.  

Future NC-136 meetings will be held in the following locations:

· 2003 – Florida

· 2004 – California

· 2005 – Illinois

Dr. Gray commented on the need to contact stations that have been absent for three years. Modification of the one and a half days format for NC-136 meetings was discussed, but in the end, it was agreed that Monday and a half-day on Tuesday was the best format. Dr. Daubert thanked Dr. Sastry and The Ohio State University on behalf of the group for their outstanding job as hosts of the meeting. Dr. Gray as administrative advisor welcomed the two new stations joining the group (Idaho and Delaware), and asked them to make a formal addendum request. He expressed interest in working with them and advised them to be open to critical, constructive criticism.

Dr. Chen mentioned he was very impressed by the strong leadership shown in the food engineering area in the food science community. He said the USDA is very responsive to input from the food engineering area, and that they are willing to improve. Dr. Chen also mentioned that nanotechnology is priority number one in national strategy and that a workshop on nanotechnology will be held November 18-19 (2002) in Washington D.C. to plan a national strategy for bringing nanotechnology to food and agricultural areas. He asked for any success stories that have been shared with the media in recent years and offered to help in behalf of NRI in case some of these success stories were going to be shared with the media in the near future.

Dr. Daubert reminded the attendants to encourage collaboration among stations, and not to forget to send brief reports on presentations and ad hoc committees presentations. Dr. Barbosa-Cánovas as incoming chair expressed his best wishes to all the attendants and his hopes for a fruitful year of collaboration and joint work.

Officers for the coming year:


Chair: Gustavo Barbosa-Cánovas


Vice Chair: Chris Daubert


Secretary: Mukund Karwe

The meeting was adjourned.

Minutes submitted:

____________________________


       ____________________________

Gustavo Barbosa-Cánovas
Date

NC-136 Secretary, 2002

Ian Gray


Date

Administrative Advisor

APPENDIX A

Abbreviate Station Reports of NC-136 Committee.

	Dr. Ian Gray

Administrative Adviser

Michigan State University

109 Agricultural Hall East Lansing,MI 48824-1039
	e-mail:   gray@msu.edu
Phone:

Fax:


Ian Gray again stressed the importance of high quality minutes and accomplishment reports as they serve as the basis for the mid-term critical review of NC projects.  NC-136 will be undergoing such a review this year and Gray noted the excellent job done by Chris Daubert and Sheryl Barringer in preparing the minutes and accomplishment report, respectively, for FY2001.  Gray also reported that he, as requested by the NC-136 membership, contacted the directors of those states whose representatives were not regularly attending the annual meeting and requested greater participation.  NC-136 is not due to terminate until September 30, 2005, but Gray encouraged the group to start thinking about the re-write of the project and block off time at the 2003 annual meeting to discuss/modify the objectives of the project. Gray also mentioned the NIMSS process National Information Management and Support System. NIMSS was designed to facilitate the work of the Agricultural Experiment Station Directors in managing the station's Multistate Research portfolio.  For example, meeting authorization is handled through the NIMSS process, as are accomplishment reports and resource verification. Gray complimented the committee on its mentoring of the younger/newer members and on its deep commitment to strong collaborative interactions among states.  While much of this is done through ad hoc committee collaborations, there is substantial evidence that NC-136 participants are actively seeking collaborators within the group. 
	Kathryn McCarthy

Dept. Food Science and Technology
University of California 

One Shields Ave. Davis CA 95616
	e-mail:   klmccarthy@ucdavis.edu
Phone:   (530) 752-1487

Fax:       (530) 752-4759


The oral presentation from the California station focused on Objective C- transport mechanisms occurring in food processes. Specific projects were reported in the areas of mass transfer (K. McCarthy) and heat transfer (P. Singh).  Mass transfer rates were evaluated through experimental methods using magnetic resonance imaging and modeled with the diffusion equation (Fick's second law) with the diffusion coefficient as the adjustable parameter.  Work continues with the diffusion of moisture in pasta products; the application is food service and product quality during the holding period.  In addition, salt diffusion was evaluated in a starch gel.  The application is mixing in a twin-screw extruder to evaluate the relative contribution of distributive mixing (due to mechanical action) and diffusive mixing.

	Dr. R. Paul Singh

Dept. of Biological and Agricultural Engineering
University of California 

2042 Bainer Hall One Shields Ave Davis CA95616
	e-mail:   rpsingh@ucdavis.edu
Phone:   (530) 752-0811
Fax:       (530) 752-5293




Air impingement systems have been used in various industrial applications such as textile and paper drying, electronic cooling, glass quenching etc. More recently, air impingement systems are developing as a promising thermal processing technique for industrial food processing operations. In the present work, a comparative study of flow distribution patterns from an array of four circular-opening nozzles and a two- dimensional jet was conducted using flow visualization techniques. A Helium-bubble generation device in conjunction with a CCD camera system was used for the purpose of visualization. The relative spatial distribution of convective heat transfer from the two types of jets was studied at jet exit with airflow velocities of 15, 20 and 25 m/s. Photographs demonstrate the presence of laminar and turbulent zones. These studies will be useful in developing systems that are energy efficient and provide improved quality of processed products.

	Dr. Elena Castell-Perez
Dept. of Agricultural Engineering

Texas A&M University

306C Scoates Hall College Station TX 77843-2117
	e-mail:   ecastell@tamu.edu
Phone:   (979) 862-7645

Fax:       (979) 847-8828


Summary of the studies on staling of corn tortillas using rheological methods was presented . The extent of corn tortilla staling was quantified in terms of degree of amylopectin crystallization using data from stress relaxation test (under tension) and polymer crystallization theory. The Avrami-nucleation model is adequate to describe the staling process of corn tortilla using stress relaxation measurements. This model is simple, reasonably accurate, and able to predict changes on tortilla stiffness to describe staling as a function of time and temperature  (6-30oC). Results provided a quantitative approach to understanding and modeling of the staling process in corn tortillas. The stiffness values obtained from the stress relaxation test correlated well with subjective measurements of tortilla rollability. Therefore, the developed stress relaxation test may be an useful objective indicator of the tortilla rollability scores. The staling of corn tortilla during storage and thus its’ shelf-life can be accurately predicted using stiffness data from stress relaxation polymer crystallization theory.

	Dr. Graciela Padua

Department of Food Science

University of Illinois

1304 W Pennsylvania  Ave. Urbana IL 61801
	e-mail: gwpadua@uiuc.edu
Phone: (217) 333-9336

Fax:     (217) 333-9329


The structure of extruded zein-oleate films was investigated by differential scanning calorimetry (DSC), small-angle x-ray scattering (SAXS), and surface plasmon resonance (SPR).  DSC thermograms suggested that zein-oleate resins undergo no phase separation upon extrusion, which was explained in terms of the binding of oleate onto zein surfaces. SAXS patterns indicated a repetitive structure of layered material, possibly layers of oleate between layers of zein. SPR confirmed the polar end binding of oleate to zein and measured the thickness of the protein layer. A nanoscale structural model for zein-oleate films was proposed based on the above observations. 

	Dr. K.P. Sandeep
Department of Food Science

North Carolina State University
129 Schaub Hall 7624 Raleigh NC 27695-7624
	e-mail:  kp_sandeep@ncsu.edu
Phone:  (919) 515-2957
Fax:      (919) 515-7124


The demand for high quality products has led to exploration of new technologies that eliminating over-processing. Two such technologies are the use of radio frequency waves (3 x 103 – 3 x 108 Hz) and microwave radiation (3 x 108 – 3 x 1011 Hz).

We used a 40.68 MHz, 30 kW radio frequency unit to continuously heat water, CMC solutions, and CMC solutions containing carrot cubes and small whole carrots. The temperature distribution within water and the particulates were very uniform at the exit of the applicator, while the temperature at the wall was greater than that at the center for CMC solutions.

We also used two 915 MHz focused microwave systems (5 kW, 60 kW systems) to continuously process liquid foods. Results showed that the temperature distribution at the exit of the system is relatively uniform for only some of the products. Thus, mathematical modeling studies are underway to facilitate re-design of the system and process parameters.

	Dr. K. Muthukumarappan

Department of Agricultural and Biosystems Engr.

South Dakota University

Brookings, SD 57007
	e-mail:  muthu@ces.sdstate.edu
Phone:  (605) 688-5661

Fax:      (605) 688-6764


SDSU Experiment Station participated in the Objectives A and D of NC 136 multistate project. Over the past several months, data (melt profile analysis, chemical, melted texture and surface character observations) has been collected on 49 lots at 227 time points of analysis of American – Style and Mozzarella cheeses. For each melt profile attribute and cheese type the explanatory variables differed.  For example, cheese softening temperature (the temperature at which the cheese begins to flow when melted), is a good indicator of melted cheese cohesiveness or melted cheese hardness for pasta filata and non-pasta filata cheeses, respectively.   As we continue to summarize the data, we will be able to provide many useful relationships between melted cheese measurements and cheese functionality.

	Dr. Monisha Bhattacharya

North Dakota University
	


Waxy starch properties have been reported to improve product stability and shelf life, thus providing a cheaper alternative to chemically modified starches. Preliminary work indicated that the addition of waxy wheat flour to bread wheat flour at levels of 20 to 30% substantially reduced the rate of bread staling, thereby reducing the amount of shortening required in the formula. Further work is being carried out to understand the exact role of waxy wheat starch in imparting desirable texture and shelf life to wheat-based products. 
	Dr. Lester Wilson

Dept. of Food Science & Human Nutrition

Iowa State University

Ames, IA 50011
	e-mail:  lawilson@iastate.edu
Phone:  (515) 294-3889

Fax:      (515) 292-8181


The influence of soybean proteins, their ratios, endogenous metal chelators, concentration of coagulators used, and method of processing are being investigated by the Iowa and North Dakota stations. Both low and high temperatures are being evaluated. This baseline data will be used to determine the influence of soybean storage conditions on tofu manufacture and tofu quality. The results will be used by soybean producers, seed companies, food processors and the NASA program. Optimum blanching times for edamame soybeans are currently being determined for water and steam blanching prior to freezing (IA, MI, KU).  Three to four minutes of water or steam blanching respectively reduced trypsin inhibitor levels by 90%. Short times and lower temperatures are being evaluated with this years ongoing harvest. The initial results from this ongoing study were used this year. Three minute blanch times were used on edamame beans, in the pod, by two commercial operations (IA, MI), as they could not use shorter blanch times).  The Peroxidase test was found to be more effective than catalase or lipoxygenase for rapid determination of the optimum blanch time. No E. coli was found in apple cider produced in Iowa over the last three years. Optimun soyflake rehydration time/temperature, deodorization, and soymilk skimming operations are being evaluated. Small scale and large scale soymilk machines are being evaluated for NASA program. The small units are not as efficient, dependable, and flexable enough to make consistant, high quality, high solids soymilk for tofu production. The IA station participated and provided data to the DSC, Gel, and Oil immersion frying Ad-hoc committees.

	Dr. J. Antonio Torres

Dept. of Food Science & Technology

Oregon State University

100 Wiegand Hall Corvallis OR 97331-6602
	e-mail:  J_Antonio.Torres@orst.edu
Phone:  (541) 737-4757

Fax       (541) 737-6174


An international collaborative project (Chile and Mexico) with three industrial partners (Avure Technologies Inc., Tillamook County Creamery Association and Glanbia Foods, Inc.) funded by Dairy Management Inc. demonstrated that the application of moderate hydrostatic pressure processes accelerates the "shreddability" of Cheddar cheese.  Pressures as low as 50,000 psi were capable of fully eliminating the need to age cheese before shredding.  This will streamline shredded Cheddar cheese production because cheese can be manufactured, formed into blocks, cooled, then immediately shred, packaged and sent to aging (if so required/desired) and distribution.  Eliminating handling and storage costs produces savings giving pressure treated shredded cheese a cost advantage.  The pressure treatment was found effective on Cheddar cheese manufactured by milled and stirred curd technology suggesting that pressure could accelerate the shreddability of other natural cheese varieties.

The presentation continued with studies on pressure and heat effects on bacterial spores focusing on their effects on the spore coat proteins. This study is the first one demonstrating the pressure damage to spore coat and included the development of spore coat proteins procedures which will allow future spectroscopy studies (e.g., circular dichroism) on spore coat proteins after receiving minimum extraction process damage.  
Supporting evidence for the industry desire to label pressure-treated juices as "fresh" products was generated using apple and orange juice pressure treated to achieve 5-log decimal reductions.  The study demonstrated that color, vitamin C and antioxidant (ORAC and FRAP assays) levels of pressure-treated and control juices were indistinguishable.  Furthermore, a large consumer study using triangular tests (101 consumers of apple juice and 221 consumers of orange juice) demonstrated that consumers could not identify which sample had been pressure treated.

  
Finally, attendees were invited to the IV Iberoamerican Congress on Food Engineering to be held October 5-8 in Chile (www.eventos.utfsm.cl/cibia4). 

	Dr. Andy Rao

Dept. of Food Science and Technology

Cornell University

Geneva, NY 14456-0462
	e-mail:  mar2@cornell.edu
Phone:  (315) 787-2266

Fax       (315) 787-2397


The link between rheological behavior and morphological-structural characteristics of gelatinized cross-linked waxy maize (CLWM) and tapioca starch granules was studied. Based on the power law relationship between the elastic modulus and volume fraction of the granules predicted by scaling theory, the fractal dimension for CLWM and tapioca starches were D =2.81 and D =2.79, respectively, suggesting that both starch granules had highly convoluted surfaces. However, the pre-exponential coefficient of the scaling equation for CLWM starch was an order of magnitude greater than that for tapioca starch reflecting the greater strength of the CLWM granules. The amylose content in the continuous phase played only a minor role in the rheological behavior.

	Dr. Arthur A. Teixeira

Agricultural and Biological Engineering Dept.

University of Florida

P.O. Box 110570 Gainesville, FL 32611-0570
	e-mail:  AATeixeira@mail.ifas.ufl.edu

Phone:  (352) 392-1864 ext-207
Fax:      (352) 392-4092


Florida station presented results from work under Objective A  (Measurement of Properties and Kinetics) on a project entitled "Determination of Thermal Inactivation Kinetics Under Dynamic Thermal Treatments". The objective was to compare the performance of techniques recently developed for estimation of kinetic parameters under dynamic temperature conditions (EPM at NCSU, and PEIE at UF) with those estimated by traditional isothermal bath. Kinetic parameters describing thermal inactivation of E.coli in heat pasteurization of orange juice have been estimated with both types of methods. Results show that D-values at a given temperature can differ by as much as 25%.  Accuracy of each method was determined by comparing model predicted survivors (using parameters estimated by both methods) with laboratory plate counts resulting from a known but challenging dynamic time-temperature heat treatment outside the range of temperatures used for parameter estimation. In all cases, kinetic parameters estimated by the dynamic PEIE method yielded model predictions that agreed most closely with experimental results.  

	Dr. Gustavo V. Barbosa-Cánovas

Dept. of Biological Systems Engineering

Washington State University

213 L.J. Smith Hall Pullman WA 99164-6120
	e-mail:   barbosa@mail.wsu.edu
Phone:   (509) 335-6188

Fax:       (509) 335-2722


There is a growing interest by the consumers for microbiologically stable fresh-like fruit juices with a high nutrient value. PEF is a non-thermal technology that can produce microbiologically safe foods preserving their flavor and taste. On the other hand, sensorial and nutritional characteristics of fresh orange juice can be enhanced by adding carrot juice. The objectives of this study were to evaluate the effects of PEF on the inactivation kinetics of E. coli inoculated in blended orange-carrot fresh juices and to determine the effects of different proportions of carrot juice added to an orange juice, on the inactivation of E. coli. Non-pasteurized single-strength orange and carrot juices, blended in different proportions (0%, 20% and 60% of carrot juice), were PEF processed using a bench-scale continuous PEF system, (OSU-4D). Six co-field treatment chambers connected in series with a cooling coil connected before and after each pair of chambers were used to treat the sample. Treatment temperature was maintained within the designed range (10–40ºC) by using a circulating refrigerated bath. Flow rate was set at 60 ml/min. Square-wave bipolar pulse duration of 2 ms was selected. Treatment times ranged from 40 to 340 m s, and the electric field strength was set at 25, 30, 35, and 40 kV/cm. Results show that for the same treatment media inactivation increases with electric field applied and treatment time. On the other hand, comparing different juices, E. coli inactivation decreases as carrot juice concentration increases, being the lowest the one for the juice with highest carrot proportion. The PEF is shown as appropriate to reduce the microbial contamination in blended orange-carrot fresh juices at low temperature. Conductivity of juices increases as carrot juice concentration does. This could be the reason why PEF treatment is less effective in juices with high carrot concentration. 

APPENDIX B

Ad-hoc Committees of NC-136

*Detailed Report Submitted

	TITLE
	OBJECTIVES

(FOR NEXT MEETING)
	MEMBERS

	Calibration Fluids*
	After comparison of the results from last year’s work, it was decided to continue the work for another year with the objective to see if the variation of results from station to station can be minimized. 

The results will be compiled and presented at the 2003 NC-136 meeting in Florida.
	M. V. Karwe, Rutgers, Chair;

M.A. Rao, Cornell;

J. Steffe, Michigan;

C. Daubert, North Carolina; 

G. Kaletunc, Ohio; 

S. Anantheswaran, Pennsylvania; J. Kokini, Rutgers;

K. Muthukumarappan, South Dakota;

E. Castell-Perez, Texas
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