
YO - Ml1)-):1.::- C: 

REPORT TO ICMRD 

TITLE: Food Techno1oyy at the University of the Azores 

DATE: June 13, 1983 

PREPARED BY: Or. Arthur G. Hand, Jr. 
Professor and Chairman 
Department of Food Science & Technology, 

Nutrition and Dietstics 
University of Rhode Island 
Kingston, RI 02881 

A12 



1. Scope of Work 

In May of 1979, food techno"logists frolll the University of Rhode Is"land, 

Ur, S.M. Uarnett i.lnd Ur, A.G. Hand. Jr .• visited the Azores with J.f". fJonte 

Tavares. who was on leave' frolJl the University of the Azores while completing 

a Ph.D. in Food Science at URI. This group prepared a report surveying the 

Azorean food indus try and recollvllend i ng development of a food techno logy progralll 

at U.A. Dr. Tavares completed his Ph.D. in 1981 under Dr. Rand1s dirpct"ion 

and returned to the Azores to initiate food technology as a scientific 

discipline at UA. 

The plans for development of a food technology program at UA have 

now been initiated and some of the basic equipment required has been pur

chased. ordered. or identified. Thus. Dr. Rand was requested to apontl twu 

weeks in the Azores to help finalize program development, assist in prepurution 

and setup of new equipment, and to develop SOffiP. lang range plans for UA/UIU 

cooperative research in Food Science and Nutrition. 

IL __ Da 11 Y_E.t iva i es 

A. May 31 - arrived in Terceria at ~l a.m. 

1. Met by Dr'. Punte TuViH'l'~ ullli Or. Yuunu /\lIIurul. 

2. Check into Hotel Angra, lunch. rest. 

3. Visit UA-Terra Cha for tou~ and review. 

B. June 1 - UA Food Technology Laboratories 

1. Assist in plans to deve10n the food science research laboratory. 

2. Setup IEC reg~igerated centrifuge. 

3. Put the LABCONCO Freeze Dryer into operotion. 

C. June 2 (holiday) - UA Food Technology Laboratories 

1. Continue work on tile freeze dryer. 

'2. Setup Ainsworth analytical balance. 
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C. 3. Setup the YSI sugar analyzer for lactose analysis and establish 

the application for milk, whey, and wine measurements. 

4. Put the Corning r~odel 12 Research pH /IIeter into use. 

5. Discussed possible sabbatical plans in the Azores with Dr. Tavares. 

D. June 3 - UA Food Technology Laboratories 

1. Utilized the freeze dryer to process sOllie milk. 

2. Assembled the Dixie Blancher. 

3. Reviewed how the Dixie Exhauster works. 

4 . Dis c u sse dhow the 0 i xi e e qui pme n t co u 1 d be use din the p il 0 t P 1 ant 

for canning and freezing. 

5. Put the fibrometer unit into operation to measure enzymatic coagulation 

of whole, raw milk. Mixed results, so prepared a skim milk substrate. 

6. Put the Ohaus balance into operation. 

E. June 4 - UA Food Technology Laboratories 

1. Worked on the fibrometer and improved the process. Needed further 

development. 

2. Discussed layout of the pilot plant area. Deteri'riined basic functions 

and needs. 

3. Hc:viewed °inscrUillentution uvail1.ible for greenhousA./hyd~oponics reseurch 

as cooperat1ve effort. 

4. Reviewed the number of changes at UA-Terra tha since 1979. 

F. June 5 (Sunday) - Met with Dr. Tavares at the Hrtel Angra. 

1. Di scussed some of the equi pment needs at UA for future res2arcn and 

teaching. 

2. Discussed the problem of lactose 1ntolerance. 
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F. 3. Heviewed ttlO equiprllent wtlicll would be needed in the pilot p'lan .. tu 

focus initial efforts un cheese processing. 

4. Discussed Dr. Tavares' p'lans to conduct research on plant and animal 

enzYllles which can be pruduced in the Azores. 

5. Considered the need for chromatography equipment to isolate and 

study plant and unillla'i enzYllies. 

6. Traveled into the mountains to review the natural sources of unique 

gravel and peat which are available as valuable support material for 

hydroponics. 

G. June 6 - Met with Dr. Tavares at UA. 

1. Power out. Worked on developing equipment needs for the food 

technology pilot plant and research lab - jncluding types of 

chromatography equipment and refrigerated cold ro~ns. 

2. Discussed a plan on how to utilize the fibrometer instrument for 

testing milk cOllyulution. 

a. fonnulated possible substrate and enzyme rativs. 

b. checked subsfrate concentrations. 

3. Evaluated UA yuyhurt production. Suggested some adjustments in the 

formulation. 

4. Toured new greenhouses, now being wired to operate automatically. 

5. Reviewed storaae facilities for chemicals, acids and solvents. 

a. Reviewed supplies available for food technology research. 

b. Considered adequacy of current proce~ures. 
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H. June 7 - UA Food Technology Labor~~ories. 

1. Worked again on fibrOllleter for enzYlIlatic coagulation of milk. 

a. used new substrute. 

b. did not wurk well. 

c. recollllllended contacting A.J. Foss to obtain information on the'ir 

unit. 

d. made suggestions which would have to be tried i,n an effort to 

utilize fibro/lleter. 

2. Discussed the possibility of a loan from the Dutch to provide UA 

with equipment for milk/cheese processing. 

a. UA must submit proposal. 

b. U/~ must set up a pilot plant to receive equipment. 

3. Discussed the possibility that Dr. Tdvares may have to assume complete 

administrative responsibility for UA-Terra Chao 

I. 'J,u,n,e, 8 

1. Travel from Terceria to Sao Miguel. 

2. Settled into hotel. 

3. Toured the Pontu Delgada Agricultural Station and UA-Ponta D81guuu. 

4. Reviewed changes at UA since 1979. 

J. June 9 - Dr. Tavares" office at UA. 

1. Discussed UA current programs of study and plans for a new option in 

food technology. 

2. Discussed "Irish Report on the Development of the Grassland and Livestock 

Industry in the Azores", purticulurly racoUlnendiltions that U/\ trtl'in 

quality con'L,'ol tectmicians ant.:: conduct research on S. Jorge cheese. 

3. Discussed methods for cheese research on S. Jorge products. 

4. Discussed possible research project on cold sterilization/preservation 

of cheese mil k. 
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J. 5. l{evie'o'Jed [Jr. Tavares' paper on tuna enzymes from his dissertation. 

Has a guod draft, will su~nit through URI to Journal of Food Science. 

G. Toured Snlii.llllC MetiC l~r\Uc;8!:i~1nu Cu. and tI pfn(jopplu plcHI"LuC'/UIi. 

K. June 10 (holiday) - Dr. Tavares' home in S. Vincente. 

1. Discussed Salsame Co. - have 'Interest in: 

a. production of enzymes from hog & beef stomachs. 

b. sausages frolll fi5h. 

2. Discussed preparation and manufacture of milk coagulating enzymes 

from hog & beef stomachs for queigo branco and pasta mole soft/short 

hold cheese. Could try rn S. Jorge cheese, but ',~ill need development 

rese~rch when Qew facilities in pilot plant are available. 

3. Tourod sovul'al agriculturo stations to roviow facilit'iu~ for IIliH 

production and lIliHiny parlors. 

L. June 11 - went to Dr. Tavares office at UA. 

1. /laughed out a draft for a second paper from Dr. Tavares' dissertation 

on bovine pepsin research which will be for Journal of Food Science. 

2. Discussed equipment development for enzyme extra~tion from meat 

processing by-products in the Azores. 

3. Developed a rough outline for a joint research propos~l on obtaining 

milk coagulating enzymes from fish waste. 

4. Developed an outline for a second joint research project on enzyme 

preservation and cold sterilization of milk for S. Jorge cheese 

manufacture. 

5. Discussed additional research projects which could involve Dr. Barnett: 
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5. tl. Hydroponics - an important area which can be significant to 

both Rhode Island and the Azores. 

b. Biomass conversion of animal and green manures to energy to Inake 

the UJ\ research farm self-sufficient for heat and electricity. 

6. Discussod Ilutriti,on~l problenui in thQ I\j[aro~, Urgont nQo~ f.or infot'/IH1-

tion on the nutritional status and food habits. 

M. June 12 (Sunday)- met with Dr. Tavares at his apartment in Ponta Oelgado. 

1. Drafted a report to ICMRD. 

2. Discussed the report and reconmendations. 

3. Considered a report from the N~tional Laboratory of Engineering and 

Industry/Dept. of Food Technology in Lisbon: 

a. provided suggestions to improve S. Jorge cheese. 

b. determined there weru 3 basic needs - Hygiene/Quality, Techno'lo~Yl 

and COIJunercial support. 

c. UA could help with all of these. 

4. Revi~wed Dr. Tavares' trip to Gudapast last year where he presented 0 
y. 

paper on his re&earch at URI concerning tuna enzymes for cheese 

lIIanufacture ~I 

III. Ide'ntification of Potential Areas for UA/URI Cooperation. 

A. Nutrition - badly need a nutritional assessment ,of the Azarean population 

& study of their food habits. 

B. Agriculture - hydropo~ics 

- biomass conversion for waste utilization & energy production. 
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II 1. (con t. ) 

C. Food Science - cheese lIlallufucture 

- identification of microorganisms involved in cheese 

manufacture. 

- cold sterilization of cheese milk. 

- enzYllies for Illilk coagulation. 

- antibiotic detection in milk. 

" tr"ining "ncl aQYc"Cion of plant ~nu quulity ctJn~l~al I~CJrual\nu·l. 

IV. Suggestions for possible funding modes. 

A. AID Program in Science & Technology Cooperation (PSTC). 

1. UA submissions w/URI consul t. & col lab. 

2. URI submissions w/UA linkage. 

B. NSF International Cooperative Programs. 

C. Sea Grant International Program. 

D. Funda~l(o Gul benki en 

E. Instituto Nacional de Investiga~ao Cientitica 

F. RIAES/UA - institutlonal support. 

V. SUIiMliary of Status 

A. UA - Terra Cha has made good progress since 1979 toward developing food 

technology under the direction of Dr. Ponte Tavares. Changes which have 

occurred in the last 4 years include: 

1. Dr. Tavares is now the administrator in charge of Plant Technology 

and Food Technology programs, ~nd shares overall responsibility with 

Dr. Young Amaral. 

2. Most of the faculty is young, Azorean, and slowly upgrading in degrees 

to M.S. toward Ph.D. 

3. IUA has become UA. 
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V. {cont.} 

4. Greenhouses Iwve be un esttlblishecJ and arB being utllhtlC,j fur !i~uu'I(j!i, 

as well as producing food, such as tomatoes and peppers. 

5. Anirnf,d herd facilities are being upyruded with new barns, IlIiH'in~ 

. parlor and research facilities. 

6. The lund around UJ\ has been cleared arid developed for food producl'icJII. 

7. There is a planned program of beautification underway with plantings 

of thees, shrubs, and flowers. 

8. A cafeteria and lounge is now in operation for students and faculty, 

utilizing food produced on the UA grounds as much as possible. 

g. UA COWl erG prod~cinij q~~lity r«w milk for fQc~lty Qn~ ~t~dQnt', 

10. UA milk is currently being processed into yoqhurt and queigo branco 

cheese for use in the cafeteri~. 

11. Vasco Mende~ and Ester Gradil ,b~ve been head of the Microbiology lab 

and left. 

a. Raquel Costa e Silva, working in plant tissue culture, will now 
~ 

head up the .Micro Lab. She hus industriul expcr'ience 'in IIri'lk 

microbiology. 

b. Mrs. G'('adil's position will be filled by a UA graduate. 

12. Duarte Ponte is on leave in Holland studying for a Ph.D. with an 

emphasis on fish processing. He will be gone at least another 2 

years. 

B. Food Technology has been established at UA-Terra Chao 

1. Space has been identified for this program which includes: 

a. Microbiology Lab 

b. Dairy Quality Lab 

c. A lab which can be converted for research. 

d. A large room and 3 adjoining small rooms to. be developed as a 
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pilot plant complex. 

e. office space. 

2. Consideration is being given to developing a curriculum. 

3. Some staff is already available w1th support technic1ans. 

4. A good stllrt h~s boon mado in obtaining tllo basic C:lqu'IIJrTlon'C IlDQcJOt./ 

for research and food processing. 

5. There is initial development of some support programs: 

a. for industry 

b. food service in the UA cafeteria. 

c. food processing for the UA cafeteria. 

6. Recently, UA received word of approval for a loan from the Dutch 

Government to purchase processing equipment for a milk/cheese pi'lot 

plant. UA administration must now submit a proposal through thG 

Re~ional Government and Nationil Govlirnment to th~ Out(;h fimbass,y. 

V'l. Recorrmenda ti ons 

A. 'University of the Azores 

1. UA should continue the development of a researc~laboratory for 

Food Technology. 

a. Some of the essential large equipment has been received or 'is 

coming. 

b. The designated room must be developed tc house the equipment. 

c. This laboratory will need sufficient electricity and f1C1wer points 

to handle the heavy d~and for equipment. 

d. The laboratory must be equipped with benches, cabinets, shelves , 

drawers for working and storage space. 

e. Sinks, drains, and hot and cold water should also be provided for 

this laboratory and the adjacent dairy quality lab. 
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VI. 2. UA should provide funds for the purchase of chromatography equipment 

in support of food technclogy research. 

a. This essential equipment should include a continuous flow 

absorbance lIIonitor, fraction collertor, pump, co'IUlllns, recorder 

and the necessary accessories. 

b. The equipment will be vital to support the plans for an extensive: 

research program which will study the utilization of enzymes for 

cheese processing. These enzymes will be obtained from sources 

which can be ~roduced in the Azoresj such as pineapple, papaya, 

figs, horse radish, fish waste, bovine waste and porcine waste. 

3. UA must provide funds to renovate the designated room complex into a 

food technology pilot plant. 

a. This facility should have mobility and versatility for at least 

3 planned functions: 

1. Research utilization - initially this will be directed at 

chee~e. 

2. TeachinQ - for food technology clAsses. 

3. Processing - preservation of UA food production. 

b. Needs for this facility include: 

1. floor drains 

2. service units, eithcl arounj the walls or down the center, 

which contain - water proof power points 

- hot & cold water outlets 

- steam outl ets . 

3. large capacity hot water heater 

4. steam generator 
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VI. 3.b. (cant.) 

5. walk-in refrigerator 

6. walk-in freezer 

7. cheese aging room with temperature control 

O. small quality control/sensory evaluation laboratory 

9. stainless steel tables 

c. Some future needs for this facility should include: 

1. pilot scale plate freezer 

2. pilot scale ultrafiltration unit for c~eese manufacture 

and whey processing. 

4. UA should process the proposal to obtain a loan from the Dutch 

Government. These funds would be for ~he purchase of milk and cheese 

pl"ocessing oquipmont to initially outfit ~lIo lJilot pl(.llit. 

5. UA should consider establishing facilities for Controlled I\tmosphere 

storage of fresh fruits and ~egetables. 

)of 

a. This research capability would pennit studies on the develop/Jlont 

of better systems to preserve fresh produce. 

b. UA could then determine what conditions work best'for Azorean 

products. 

6. UA must improve the storaJe facilities for chemicals. acids and solvents. 

a. A separate building should be constructed at Terra Cha, with 

ventilation, to hold solvents and acids. 

b. Chemicals stored on shelves 'in the present store room should be 

restrained in the event of another earthquake. 
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7. UA should provide additional staff support for Food Technology, sincG 

it appears Dr. Tavares may have to assu~e additional administrative 

resDonsihilities. 

a. Additional administrative responsibilities for Dr. Tavares could 

slow the develbpment of food technology, with Duarte Ponte away 

for at least two years. 

b. The University should move quickly to fill all vacant staff 

positions in Food Technology. 

c. At least 2 additional technician positions should be created in 

support of the food technology research lab and the food technoloyy 

pilot plant. 

8. UA should plan to hire at least 2 new food technology staff in the 

near future. with one position in humall nutrition. 

B. University of Rhode Island 

1. URI should establish research linkages with UA in several project 

areas involved with food technology. 
)It 

a. Hydroponics:- reseatch project on large scale food production 

employing new facilities being developed at urn and the new 
I 

greenhouses at UA. URI F~~ulty - Barnett/Hull. 

b. Milk coagulants - joint project on identification and extraction 

of enzymes from fi sh waste for util izat; on .. i n cheese manufacture. 

URI Faculty - Rand. 

c. Cold Sterilization of Milk - joint project on the enzyme/hydrogen 

perox i de treatment 0' mil k for S. Jorge cheese. URI Faculty - Rand. 

d. Nutritional Assessment - develop a reSearch project to determine 

the nutritional status and food ha~its of Azoreans. This could 

be a potential sabbiltical leave possibility in 1984-B5. 

URI Faculty - Caldwell. 
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2. Establish consultancies and collaboration in t~e following areas: 

a. Biomass conversion - utilization of animal and plant rna/lUres 

for energy production on the UA research farm. URI faculty-Barnett. 

b. Animal rennets - develop the processing and utilization of porcine 

and bovine stomach t'issue for industrial production of enzYIl1C:s for 

the manufacture of queigo branco and pasta mole (short hold) cheGses. 

URI faculty - Rand. 

c. Training Programs - development of short course3 and slide/tape 

presentations for the training dairy industry technicians in quality 

control and food plant personnel in sanitation and hygiene. 

URI Faculty - Cosgrove. 

d. Antibiotic Detection Program - development of methods and 

procedures for detecting the presence of antibiotics in the 

Azorean milk supply. URI Faculty - Cosgrove. 
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