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Foreword

Through the years there has been concern exnresued
by the food industry of the lack of sufficient food scientists
and technologists to fulfill the requirements of the industry.
The Food Products Branch of  the Department, of Industry was
requested by the Canadian Institute of Food Technology to
undertake a study reviewing the present and future trends in
food science education in Canada. The Department engaged

" Dr, D.,P. Ormrod of the University of Brltlsh Columbia to conduct

this study.

The views expressed by Dr, Ormrod are his own, based
on his assessment of the current situation in ‘food science

educatlon.

The report should be of interest to both the food

industry and educational institutions concerned with the

training of food technologists,
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"Terms of Reference

"A study of the present and future plans for courses and
facilities at Canadiaﬁ universities for the training of Food
Technologists,

1. To determine the nature of current and proposed courses

in Food Science and Technology at universities in Canada,

2. To determine educational requirements for Food Techno-
logists from a cross-section of food industrialists and to détermine
the‘present and future needs for university educated Food Scientists
and Technologists, |

3. To assess findings developed by studies of a similar
nature conducted in the United States.

4. To develop a comprehensive assessment of the situation

in Canada,

-Specific tasks:

1. Interviews with senior administrators at each university

- to determine:

(a) Current programs in Food Science and Technology.

(b) Proposed programs in Food Science and Technology.

(c) Facilities presently available and pianned.

2. Interviews with a few senior management officials of

represeﬁtative companies in the food industry to determine:

(2) Required educational background of university

educated Food Technologists, | '

(o) Duties to be carried out by Food-Techﬁélogists

in their organizations,
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3., Develop a recommended course of study for Food
Technology and Food Science,

i, Prepare a comprehensive report, assessing and commenting
on the education at university level for Food Science and Technology
in Canada.

5. Present the report to a seminar on Education to be

1
held in the spring of 1968"

1
From the request put forward by the Department of Industry, August 23,

. 1967,
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27 Summary of Findings

The néthe'&f Food Scienéé-aﬁd Technology éduéatidn in'
Canada was determined by visiting 33 universities, coilégés"and‘
institutes. Full undergradhéte curricula in Food ‘Science are offered
at the Universities of Alberta, British Columbia, Guelph and Manitoba,
and at Laval Uhivefsity; Closely related undergraduate curricula aré
offered at the University of Toronto and at Macdonald College of’
McGill UniVérsity; Courges'in Food Technology‘leading to a dipldmé
are offered at the British Columbia Institute of Technology, Cambrian
College (Nor'th: E‘Sé'y,.'Ontarid),': Institut de Technologie Agricole de
Saint-Hyacinthe, Newfoundland Cdllegétof Fisheries;"Nbf£hern Alberta
. Institute of Technology, and St, Clairg College (Windsor,‘Ontario)..

The programs at the University of Guelph, Cambrién College,
Northern Albérta InStituté of Technology and St. Claire CQllege have
been recently established. All others havé.been established for
four or moré years., The Nova Scotia Agricultural College is con-
sidering the establishment of a diploma program, The University of
Waterloo is very interested in establishing a useful program within
Applied Chemiétry. The Univeréity of Saskatchewan has several rélated
~ programs underway but has no unified Food Science program,

Other institutions appear to be nowhere near the establishmentA
of programs‘in Food Science and Technology.

Some interest in Food Science and Teéhnology is scattered
‘throughout the eduéatiohal institutions of Canada. This interest
may be manifest simply by verbal indications.or by the existence of

actual food research and teaching. At institutions with departments

C
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or formal committees of Food Science and Technoloéy, the interest in
food processing is centered in these groupings of staff, In
institutions without such groupings, the fewvinterested staff members
may be located in Departments of Biology, Chemistry, Microbiology,
ChemicalvEngineering-andieven'inAMathematics, In many institutions .
theré is no interest'invFood Sciénce and Technology whatsoever with .
no courses and no research rélated(to,FOOds ana none planned. It is
evident that many members of science and engineefing departﬁents
conducted food'reseafch in past yearé but this is no longer tﬁe‘case.
The. present-day nature and dimensions of the fundamental research in
these disciplines is such £hat the scope of reééarchAdoes;not go as .

far as a consideration of problems related to foods,

.‘..5




-5 -

- Summary of Recommendations

. The primary aemand of the féod_industry has been found_to
be for professionai food éciéﬁtists énd teéhnblogists. Theref@fe,‘
most attention should be dirécted to the provisioh of‘such pedple.
In addition,'limited numbers of more épebialized gradqates in
chemistry, microbiology,»chemicai eﬁgineering or bioengiheering,
and economics or businéss are required,

Establishment of more Departments of Food Séience and
Teqhnology should be proceeded with very cautiously. The only area
of di§tinct need is in. the Atlantic prpvinces.where no complete
Univefsity brogrém is presently available. -Otherwise itvis expeéted
that the Uni&ersity'qf British Columbia(could~generally?prqvide:the

food scientists needed in that province, the Universities of Alberta

and Manitoba could provide sufficient graduatesvfor~their provinces, .

the Universities of Guelph and Toronto for Ontario, and Laval

University and Macdonald Col}ege of McGill University should providé

sufficient food scientisté for Quebec.. A program could be established

relatively easily at the University of Saskatchewan to meet the needs
of that province., The University of Waterloo with its excellent -

Co-operative Program could mgke a useful contribution to the food

industry in some special areas such as Food Chémistry and Biochemical

Engineering, The need for Food Technicians and Tedhnologiéts should
be almost met by graduates of the Colleges and Institutes at present

actually offering courses in Food Technology.
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Institutions with Food Sciénce or Food Technology programs
and those contemplating such progfams should realize that the
provision of programs of professionai merit for students requires
organization of the facultj and students preferably in a department,
with a minimum of perhaps four faculty together with suppofting
faculty in other departments, OSpecial physical facilities must also
be provided for Food Science and Technology including laboratories,
library facilities, and particularly a pilot plént or unit
operations laboratory.

The curriculum for Food Science and Food Technology must
be carefully developed to meet the varied demands placed on the new
graduate and provide sufficient fundament al knowledge to allow him
to extend his competence in the future, Theré should bé considerable
uniformity in curricula among Food Sgience programs at Universities
and among Food Technology programs at Institutes -and Colléges. There
must be courses in basic sciences; humanities, esconomics and business
together with sufficient courses oriented to'food processing to
provide a truly professional education including courses in food
composition, food analysis, food microbiology, food engineering and
food processing. Several of the Canadian educational institutions
have deviged curricula which appear to meef these requirenents. They.
have generally used the model curriculum developed by the Instifute
of Food Technologists as a basis for their curriculum development,
Institutions interested in improving present curricula or in estabiishing

new curricula should carefully evaluate this use of the model curriculum,

.....7




The future for Food Scientists and Technologists has never
been brighter, However, if sﬁfficiént numbers: of students do not
become interested. in careers in the food industry, the progress.of
the industry will be impeded, Food‘Sgienée and Technology must he;
given a new exciting image through the.joint_effortsiof,educators and
industry. Continuing publicity campaigns are recommended together
with projects directly aimed at student recruitment such as a national -

food industiry scholarship program,

b
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Terminology

In Educational Institutions

The names used for departments, schools, faculties,
curricula, options, cburse titles, and other related categories vary
widely around the world and to some extent in Canada, The general
pattern is that university-level studies related to food processing
are referred to as Food Science while institute and community
college level studies are referred to as Food Technology. Variation
from this pattern occurs'aﬁ two Canadian institutioné whefe earlier
programs primarily related to Home Economics have been re-named Food
Science.

There seems 1little hope of achieving complete uniformity
in terminology. Names, once established at an institution, are very
difficult to change and one can only appeal to institutions contemplating
new programs or changes in existing programs to attempt to relate
their program naming to the apvarent majority view, that is to the

general pattern noted above,
In Industry

Many thoughtful members of the food industry are attempting
to clearly differentiate between the graduates of two- and three-year
Institute and College programs'and the graduates of four- or five-year
University programs. The strong trend is to refer to the former as
Food Technicians with the latter referred to as Food Tbchnologists,
While this is a commendable practice which recognizes the time which

a graduate has put into his training, it does lead to some confusion

..0...9"




" in relation to the institutions from which the various graduates
come, It seems likely that graduates of Institutes of Technology
and Colleges of Applied Arts and Technology will ultimately be
referred to as Food Technologists while un1vers1ty graduates will
ultimately be generally referred to as Food 801entists.

In the United- States, the words Food Technologist are |
generally used for-the holder of a university bachelors' degree
while the Food Scientist is a person with a graduate degree. It
should be noted that there are very few Institutes of Technology in
the United States compared to the number in Canada, but even so,
most university Departments of Food Technology are being re-named
as Departments of Food Science, | |

In this-report Eood Science will be used to‘refer_to
University programs and Food Technology tovCollege and'lnstitute of

':Technology programs,

...l“l~10
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Introduction

Food Science and Technoloéy is ﬁow well;establishedliﬁ

Canada as a discipline in its‘own right., Sufﬁeys show ﬁhat.the food
industry cleariy recognizes the ﬁeed for gradﬁates‘from our higher
education institutions who are Food Science and Technology specialists,
In the paét; mosf of the Universiﬁy gfadﬁates entering the food |
industry have been graduates in such'disciplinés as Chemistry, Bi§iogy
and Chemical Engineering; There-are néw; however, maﬁy University

and other courses availaﬁle in Food Science and Technology in Qanada
- and around the world, The majority of future food industry technical
and scieniific pérsonnel will likely be graduates from these‘courses.
In part, this reflects the changing emﬁhaéis in general science
programs away frﬁm éttention té problems of interest to the food
industry, but mast'of this change should resuit from.the emergence

of strong Departments of Food Science and Food Technology. The
curricula and laboratory experience in Food Science and Technology
should become so invaluable to the food industry that the industry
would not accept any less appropriately and less thoroughly educated
graduate.

The food industry is undergoing a continuous revolution as
more and more research and development results in information which
dramatically improves production practices, processing mgthods and
marketing systems, The food industry, in the next two decades, is
likely to be as dynamic and to become as advanced as other industries,

-such as the chemical and petroleum industries, have become in the last

two decades. In order to accomplish this revolution the findings

L B BN ) 11
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of research must bekfransferred.quiCklx_to the,benefitwof industry

and this can only be done by knowledgeable, .competent and enthusi-
.astic specialists., The edudatioﬁ_institutions'do'have a respdnsibility
to provide thése specialists and, after a very slow start, it apvears
that- the educational facilities for Food Science and Technology may '
wéll develop as rapidly as the industry'isiexpected~to>develmx and,
with some help from the industry itself, be able to‘keep;pace with

the need for graduating specialists, -

For this objective to be achieved the numbers of students
must be-increased sharply through creating an awareﬁess among young
people ovaood Science and<Technology as a desirable careér, the
pfesent curricula must be improved to eliminate the many inadeqdaciés,
and propervcourses in Food Science>and Technology musf be offered in
sufficient institutions to meet the need for graduates, This will
only be accdmplished by a concerted effort by educators and the food"
industry. The food industry-is urgea to support the deQélopment of
specific Departments of Food Science and'Technology;for:these‘are
the very departments which exist for the benefit of the industry.-

The mutual support should have a highly beneficial effect on both
the strength of the industry and qﬂ'the quality of education,

| It is recognized that the needs of particular food industries
differ ﬁarkedly depending on size and commodity interest, ManyK
larger companies will likely coﬁtinue to hire some specialists in
Chemistry, Microbiology, Chemical Engineering and graduates of other
"pure" fields but the greatest need has been demonstrated to be for
graduates with a strong education in science and.withAsufficient

background in food processing sdience to be capable of assuming many

CQ".12
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duties in the food industry, The curricula must therefore provide
education inAcourses ranging from unit processing, food chemistry,
food physics and food micrabiology to business management, Graduates
must be vitally interested in the food industry and its future and
not merely interested in getting into the laboratory to do research,
Canadian institutions are clearly changing and improving their
curricula to meet this need for fundamental education together with
its application to food and food processing, In most cases, entirely
new curricula have been devised based primarily on the model

curriculum recommended by the Institute of Food Technologists.,
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Earlier Studies of Food Science”énd'Tecthiqu:Educatien in Canada

The National Educabion Committées of the Canadian Institute
of Food Technolbéy have througﬁ the years rioted the probiem of 1é¢k
of sufficient graduating SpeCJallsts and lack of sufflclent 1nterest
in Food Science and Technology on the part of educatlonal 1nst1tut10ns.
A most thorough study'was undertaken by the Committee_in 1961 uﬂder_
the cheirmanship of A, Belanger, The issues considered by the |
Committee at that timevare etill eppropriate today. Thirty-three
questions were posed ﬁe the Committee by Mr. Belangér. Their

"appropriateness is indieated by the following sampling:

"Should C,I,F.T, make recommendations regarding a currieulum
for food technologists? What in your opinion should be fﬁe minimum
basic elements that should be pa;t?pf the curriculum? What has food
technology to offer to students? Should C.IF.T, try to raise the

professional level of its members? etc., etc.,".

A survey of Canadian un;versities, industries and government
agencies was proposed to fihd answere to the foliowing three points:
(1) The scope and location of courses now being of fered
in Canada for the training of Food Technologiste or for Technicians
in the food industry. _
(2) The type and location of courses that are needed by
employees or prospective employees of the food industry.

(3) The direction of future progress in this field. .

‘. a'eulu |
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There were a number of efforts to establish special .
c&urses in Food Technology for re-education of industry personnel
but the principal problem apoeared to be lack of knowledgeable
teachers and lack of volunteers to handle the organization of the
courses, A wide variety of subjects has béen considefed by thé
various Education Committeeé-and-the problems related to education

have become well known to many members of C,I,F,T,
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Canadian Universities, Colleges and Institutes

Introduction
‘ All major Canadian uﬁiﬁersities and some other colleges

~and institutes were &isited during the period October.l967 t5 January
1968, Major uhiﬁefsitieé were &iéiﬁed fegardless of apparent interest
in Food Science, together with colleges and institutes with aﬁ interest
in Fogd Technology, totalling 33-inétitutions. At each institution the
most senior administrators available for consultation were interviewed.
to deterﬁine tﬁe interest of.the iﬁstitution in educétibn'andvréséérch~
iﬁ‘Food Science aﬁd'Téchnology.' Whén interest on tﬁe bart of specific‘
facultj'mémbéfs“wés determiﬁed; théy were also visited, ‘The persohs
lintér&iewed are listed in theAAppendix.v. | o

The questions to senior education adhinistrators'rélatgd
to whether'they offer 6rjplah to offer courses in Food Sciehcé éﬁd
Technology and whether they had any thoughts wﬁatever rééarding
this field of study. In many cases, an ekplénation of-the nature‘of
Food Science and Téchnology was reqﬁested by the educators. ~The
availability of felé&ant courses and the presence 6f bhysiéal »
facilities were noted, An attempt was made.tolpinpoiht fhe iﬁterest
at the institution in Food Science and Technology education and
research, no matter how small the program ﬁight be.

Interviewé usually also included a discuséion of thé general-
aims of each institution together qith a consideration,of the broblems o
of financing new programé and the nature of the many demands on
educational institutions. fhe educators were also asked to ﬁake
sugges@ions for the improvement of education in Food Science and

Technology whether or not they have or plan a program,

000116 .
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A summary of the interests, éims, énd'speCial attributes
of each institution is provided in this sec@idn t§gether qith an
indication of existence of specific interest in Food Science aﬁd
Technology. The suggestioﬁs of the éducaﬁors for improvement of
Food Science.and Technology in Canada are presented in a later

section,

Newfoundland

Memorial University of Newfoundland, St. John's

This is the only university in the province. It primarily
provides a general university'edugatioﬁ for approximately 5,000
students, The principal dbjeétive of the university is to serve
the province., There are, at presen£, Faculties of Arts and Science,
Education and Applied Science with a Faculty of Medicine in the
planning stage, There is a modest graduate study program. The
university has grown rapidly in the last five years and -is now
obviously dynamic, The university offers fopr-yéar genegal ana five-
year honours coursés. There are no fees after first year and all
students are paid.a stipend,

Presidént’Taylor noted that Fisheries Biology is stressed
within the Biology Department. The new Faculty of Medicine will
include nutrition as a supporting subject. The Faculty of Applied
Science will embark on co-operatiﬁe experience programs in industries
in the new town of Harlow, England. At present, no students take

courses even remotely related to Food Science and Technology.

.l¢l17
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" The Department of Biochemistry will offer‘anvintensiﬁe :
course in analytical biochenistry in co-operation with the Department
of'Chemistry. The primary ohjectire of the Biochemistry‘Department
will be to conduct fundamental research in proteins and steroids.

One present faculty member is interested in the oxidation of fatty o
acids. An agricultural biochemiet may be appointed at a later date.

In the future,hthe Department‘of Biology will teach
introductory and advanced microbiology including applications; ‘The
associated Marine Sciences Research Laboratory incluoes studies of
paraeites, health hazards and food‘acceptability.-

Mr. Ross Peters, an englneer teachlng ‘in the Mathematics
_Department, has been conductlng studies of drylng fish for several
years, His work is supported by'the Newfoundl and Department of
Fisheries. Dr. E, Bullock of the Chemistry Department is prepared to
direct graduete work in collahoration with the.Biochemietry Department,
.There'are excellent relations between the Science'Departments which
is.ideél for interdisciolinary‘teaching and reseerch, In addition;'
the Federal Department of Fisheries is considering locating-theAf

Fisheries Technological Station on the University canpus}

Newfoundland College of Fisheries, Navigation, Marine Englneerlng »
and Electronics - St, John's .

The Department of Food Technology offers a three-year dlploma\‘

course with entrance after grade 11. The emphasis in the curr1cu1um
is on Fisheries Technology but~other food industries could benefit
from employment of graduates because many general courses in Food
Technology_and related. sciences are offered. There areAfive fnll-li

time staff members in Food Technology, with supporting staff located

..'18
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in other departments, The only limitation in the program is the

/
lack of a unit operations laboratory but as much as possible is done
through field trips and exercises in industry plants. There are
about 15 students in each year, The program is described in detail

later in this report,

Nova Scotia

Dalhousie University, Halifax
Dalhousie is one of several universities in the province of
Nova Scotia. It is a general university with Faculties of Arts and

Science, Law, Medicine, and Health Professions, The latter consists

of a School of Nursing, College of Pharmac&, School of Phys;cal
Education and School of Physiotherapy. There are presently about
4,000 students at this University. The Faculty of Medicine facilities:
dominate the campus and it is presently the only Faculty of Medicine -
in the Atlantic provinces, The Departments of Biochemistry and
Microbiology are in Medicine., The presence of a large Nafional
'Researgh Council laboratory on the campus strengthens research programs
in Chemistry and Biology. The university offers three-year general
and four—yeér honours degrees, |
There is presently no teaching or research in Food Science
and Technology in the Departments of Biochemistry, Microbiology,
Biology and Chemistry and none is anticipated, Nutritional aspects
of Medicine are presently taught in Biochemistry, Physiology and
Microbiology. One faculty member in Biochemistry is interested in
protein malnutrition in the West Indies. Only one member of the

Department of Microbiology might undertake industrial microbiology work.

osee 19



_19..

Nova Scotia Technical College, Halifax

Tnis is a ﬁniyeréityhlevel College of Engineering which
has an arrangement with all Atlantic universities,‘exceptAphg
Univefsity of New Brunswick,.to tnke students for the last two years
of Engineering. There are Depafnments Qf_Civil;.Electrical, Mechahidal,
Mineral, Cnemical, and Industrial Engineering, and Géneral Studies..
?here ére'ébout 500 students nith 50 taking graduate sfudies. o

A_co-operaiivé program in Food Technology wasvorganized in
the 1950's with‘Dalhnusie Uhiversity‘and the Department of Fisheries.
The pfogram'was nnt a success and was dropped, There are presenﬁly.
no members of the Department of Chemical Engingering who are interééted
in Food Science and Tbchnology.. There is a course listed_in.the
Calendar but it has not beén offered for many years.l There is nome
interest in naste disposal, sanitation and wétgr quality, Mf. AE,
Steevéé of the Department of Industrial Engineering has very wide
experience in'ihe food industry‘and has directed graduéte work on
fats and oils., | | _

An Industrial Research Institute has beén established at the
College with Dr. 0, Cochkanoff, a mechanical engineer, as director,
Most current projects are“industrial engineering studies but food

industry problems would be welcomed,

Acadia University, Wolfville

This is a small general university of about 1,700 students.
Most students are in the Faculty of Arts and Science., In addition,

there are small .schools of Pre~Engineering, Education, Hon@.Economics,l

eeee?0
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Music, Secretarial Science and Theology. The proxiﬁity of Acédia
University to the Kentville Research Station of the Canada Department
of Agriculture has special meaning for éciences related to agriculture,.
About six members of the Research Station staff at present partiéipate
in some university activities, General course degrees are three years
and honours degrees four years after senior matriculation,
Biochemistry is offered within Chémiétry and Nutrition is
offered in Home Economics. There is a bacteriologist in Biology.
While there are no definite progfams in Food Science and Technology,
considerable interest was eipressed in the establishment of such a
program. The proximity to food industries and to the Research Station

were noted to be points in favour,

Nova Scotia Agricultural College, Truro

This college specializes in Agriculfural Science programs
with a pre-degree prégram of three years' duration after Junior
Matriculation, Students then transfer to Macdonald College,

University of Guelph, or some other university for completion of degree
requirements, A considerable number of students are on terminal
technical and voéationai programs., A new orogram in pre-engineering

has been started from which students will go on to Nova Scotia Technical
College., There are no departments in the college but several course
work models are followed,

The technical programs were established as a resdlt of a
study by the Atlantic Provinces Economic Council, They are of two
years' duration with slightly lower entrance requirements than for

degree programs, The present technical programs are Agricultural
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Business, Plant Science and Aﬁimal Science, These programs provide
technicians and have compulsory'on;the—job ﬁraininé during the summer.
It is proposed to offer one extra year over the technician course
for technologist training with heavy'émﬁhasis on direéted studies

during this yéér.

St. Francis Xavier University, Antigonish .

This is a small university with approximatgly 2,000 students

located on the northern éoast of Nové.Sootia. Tﬁe emphasis is on a’
general education for students with little specialization. Mount
Saint Bernard College which, includes Home Economics in its curriculum,
isblocated ad jacent Eo the University but is operated independently,
although College students‘take many cburseé.in the University.

| Home Economics is stpohgly oriented to Foods and Nutrition.
Biochemistry and Microbiology‘éré slanted toward Home Economios..
The Uni&ersity has several extension workers in Fisheries. Their
activitieé o§nsis£ largely of ad&isihg oo;operatiﬁe programs on
harvesting and mérketing of fish, but there is no processing expert.
Geperal soienoe graduates presently go in great numbers to the food
industry énd reiated govérnment agenoies,.espécialiy to the Department

of Fisheries,

Other Nova Scotia Universities

There are several small universities and colleges including

St, Mary's University with about 900 students, Mount St. Vincent

Univefsity with about 600 students and the University of King's

. College with 300 students, All provide a very general education in

Arts and Science.
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- New Brunswick

Mount Allison University, Sackville

This is a small general university of about 1,500 students
located in the extreme eastern section of New Brunswick, There is a
Faculty of Arts and a Faculty of Science, Home Economics and Pre-
Engineering are in the Faculty of Soience. There are recent modern
facilities for Home Economics and Chemistry, General course Science
students take a major and a minor in a four-year program. There are
, also honours programs available, Microbiology is offered in the
'Biology Department and Nutrition in Home Economics, The Home Economics

Department also offers an Institution Management program.

University of New Brunswick, Fredericton

This is a general provincial university with aoout Ly, 000
students. Thé academic work is divided into Facultieo of Arts, Science,
Engineering, Forestry, Law and Educationvénd a School of Nursing,

One special development is a biocengineering institute in Engineering,
with the theme of the interaciion of man with modern technology.
Institute projects felate:to medical functions,

The university attempts to provide a éeneral education for
as many students as possible and is reluctant to enter into any new
fields. There are only a few applied faculties on the campus and
they are serving a wide geographic area, Biology, Chemistry and Physics
are highly specialized and there is little opportunity for students
to take courses in other departments in their senior years, Dr, O, Page,
a microbiologist in the Biology Departmont, has undertaken occasional

research projects in food microbiology. |

LN ] 23




~ 23

The New Brunswick Research and Productivity Council is

‘located -in Fredericton and has a Food Science section.with_highly'

qualified staff but there is little interchange with the University.
The Canada Department of Agriculture maintains a Research Station at

Fredericton where there are two scientists working on potato quality.

Otﬁer Universities in New Brunswick

| The Université de Moncton has appréximately 1,600 students
aﬁd is a French-language institution. St. Thomés University has-only
1,00 students while the University of New Brunswick aﬁ Saint.Jobh.has'

about 500 students,
Quebec

Université Laval, Quebec City

This is a large French-language univérsity of about 18,000
students. There are about 250 undergraduates in Agriculture with
many graduate students., One of the departments in Agriculture is

Food Science, Home Economics (Dietetics) is also located in the

Faculty of Agriculture and emphasizes nutrition, There is a Food

Service Management program, All courses in Agriculture are of four

yeafs duration,

The Food Science facilities are outstanding in Canada., A

.quality‘controi laboratory is set up with an ideal microbiological

section and chemical section. ' The unit operations laboratory has two
zones, one for solid materialsvand the other for liquid foods. There
are many service islands and 19 controlled-temperature and humidity

rooms, There is a separate room for cheese processing.

The curriculum in Food Science and other details are discussed

elsewhere,
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Universite de Sherbrooke .

This 1s a French-language university of about 5,000 students

with Faculties of Education, Arts, Pure and Applied Soiences, and
Administration, A new medical school is associated with a general
hospital and both are seven miles from the main campus. The medical
school is being built at a cost of thirty million dollars and will

give heavy emphasis to research., There are about 500 undergraduétes_

in Science with Specialist and general courses available; There is

one microbiologist on staff in Biology., Biology includes water
pollution studies among its areas of competence. vBiochemisfry is
planned as a joint option between Chemistry and Bioiogy, and Chemical .
Engineering wili be a joint option between Chemistry and Mechanical
Engineering., Engineering and Administration have a co-operative program
with industry similar to that of the University of Waterloo pfogram.
There aré presently no faculiy members at the University who are
particularly interested in Food Science but related courses and reseérch

projects may develop in the future,

Universite de Montreal

This is the largest university in Canada, with obout 28,000
students, and is French-language., The University has almost all
possible faculties, but there is no program specifically oriented to .
Food Science, although there are strong programs inﬂChemisory, Biochemistry and
Microbiology. The University is responsible for the>Veterinary
School at St, Hyacinthe where some meat science instruction is given.
Food Science could be developed and strengthened in the Instiﬁute

of Dietetics,
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Before any new programs related to Food Sc1ence are
establlshed, the full potential at Laval Unlver51ty must be explolted
The efforts of Quebec unlver51t1es will be more co-ordlnated in thev'
future w1th the estab11shment of a Jolnt un1vers1ty—government grants

comm1 SS 101'1 o

McGill University, Montreal

‘This is the largest English—langﬁage university in Montreal
with about 13,000 students, There‘are-a large‘humber of - options
offered at McGill University ranging from.Medicine and Dentistfy to
Commerce and Law., The work in sciences related to Agriculture is
offered at Macdonald‘College, an associated inStitution located about
25 miles away. |

The relationship of Food Science to bssic Chemical Engineering .
is recoénized at McGiil University but there are presentiy no.projects |
underwsy'in that depaftment,which'relate to food, Students do have .
a chcice of options in their final year and these could include"
ciological courses, Several ofgenic cbemists are interested in

natural‘products chemistry but none are conducting Food Science Research.

'The Pulp and Paper Research Institute on the MCGlll University’ campus

mlght prov1de a-model for a food-oriented 1nst1tute.

" Macdonald College of McGill University, St. Anne de Bellevue

‘This is a small separate campus with most of the

students in Agricultural Sciences and Educationt' The School‘of

Household Science has been recently renamed the School of Food Science.

The'primary interest in this School is in Dietetics and Focd Management,
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The School is closely affiliated with Agriculture and now hopes to

attract men students and perhaps men faculty. The School is interested
in the relationship of production to food problems and encourageé

team efforts with production departments in Agriculture, This has been
done, for example, with irradiation:studies of poultry products.

‘ There is also a separate Food Management option designed
for students interested in a career in the Food Service Industry, It
is built around a sound knowledge of food and food handling procedures
from the managerial standpoint., Some graduates of this program have
entered the Food Processing Industry, even though the program has the
Food Service emphasis. This has led the faculty to introduce more
aspects of Food Processing into this option.

Macdonald College has a distinguished record for research
related to Food Processing, The major Departments, particularly
Agricultural Chemistry and Microbiology, have blaced man& graduafes
in the Food Industfy. Some of the present research projects in
Agricultural Chemistry are studies of proteins in meat, kappa-casein
in milk, proteins in legume seeds,and pesticide residues in food. 1In
Animal Science, there are studies of irradiation effects on meats and
studies of aging effects of protein, In Horticulture, off-flavours
in ‘green beans and cauliflower are being studied, In the School of
Food Science there are several projects on the irradiation of

poultry and bacteria,

Sir George Williams University, Montreal

‘This university has about 5,000 students and is housed in

two large downtown buildings in Montreal, There are both day and
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: eveningvdegree programs with the'same courses. It is possible for.
students to get their entire degree through evenlng study.- Science”
students usually transfer to a full tlme day program for the1r flnal
year. The Chemlstry Departmentzls partlcularly oriented to electronlcs
and instrnmentation and has excelient:facilities'for teaching:these
subjects.. All facultv menbers are engaged in research to some extent
but there are currently no food research problems.' Blochemlstry is

organlzed as a. JOlnt offerlno of Chemlstry and Blology. There are

at present no facultv members interested in Mlcroblology and no spec1f1c

~ facilities for this field.

Other Universities in Quebec

The only other,uniVersity is Bishop's University with about
BOO.students,-mainly in general Arts and Science. Several other
 religious and military colleges have perhaps an additional 1,000

" students at university level,

Institut de Technologie Agricole, Saint Hyacinthe

'This'is a superbly quartered andiequipped institution with |
about uoo students in aboutTfive different agricultural technologies. -
The course is three years in 1ength The teaching.of Dairy and Food
Technology is dellberately orlented to the needs of the food 1ndustry
w1th a balance of theory and practlce. Most graduates go into 1ndustry
and some'go into‘inspection work. ‘Many ‘become 1nvolved in quallty |
control work whlle others go into productlon work Most students are
men, It haS‘been difficult to find'aporopriate jobs for.women

graduates of the program; iﬁbout fifty'different food companies are.
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visited during the éourse and industry pefsonﬁel are brought to the
Institute, A board of ten industry people advises the department on
its program, The professors do some research and, in addition, there
are several full-time specialists of the Quebec Department of'
Agriculture quarterad here, The emphasis in research.is‘on the
solution of industry problems, The institﬁtion is présently under
theAQuebec Department of Agriculture but may be shifted to the

Department of Education.
Ontarilo

University of Ottawa

.This is a bilingual university of -about S,OOO students,
There are programs in Arts, Pure and Applied Science, Commerce, Home
Economics, Law, Medicine and Nursing. There is, aﬁ presént; no program
in Food Science or closely related to Food Science and‘none is
planned for some time unless funds and space are made available, The
obvious advantage -in establisbing suéh,a program in reiation to
othér agencies in Ottawa is recognized wifhin the university,
Biochemistry is offered in both Science and Medicine., One professor
in Biology is interested in Microbiology. The Faculty of Medicine
im endeavouring to éstablish a Health Science complei which would
involve Nutritién énd Héme Economics and this_might later involvé Féod
Science, The Department of Chemical Engineering is cdnsidering the
establishment of Biochemical Engineering, Water pollution and waste

diqusal are currently of special interest,
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Carieton Univefsity, bttawa

| This univerSity»has about l, 000 students on a new campus.
The emphasis is on Humanities and Sciences, While there‘are no
formal courses-related.directly to Food Science, there are a number
of facﬁlty membérs ﬁhd might take an interest in food problems, “Dean
‘Nesbitt of the Facul£y of'Science was férmerly involved in stored broduct
insect research, . There are.tyo microbioldgists in the Department df
Biology. A number of organic chemiéﬁs are interested in the‘chémistry‘;
of natural’pfqdupts,- The preséncé in Ottawa of numerous éupportingA
scientists in Féderal Government agencies would be of value to programs

at both Carleton University and the University of Ottawa.

McMaster University, Hamilton

McMaster is a genefal university with about L,500 studenté.
Theré are‘Faculties_of Arts, Science and_Enginéering and-a Féculty of
Medicine is just becoﬁing estéblishéd; The eﬁphasis is very heavily
on'Sciendé. The nuclear reéctor.facility’on the campus appears to be.
- the most elaborate in Canada. |

Theré is preéenﬁly no‘Food Science offered or confemplated
at McMastéf.,;The newADivisién of‘Health Sciences aoes nét anticipate
research or teaching in Food Science.or Nutrition'in its first phase
but these mighﬁ be included in a‘seéond phése; Engineering has
established a Céntre,fdr Industriai Engineering but no Food Science
ié'offered iﬁ cdhnection with the engineefing programs. There is
some research in Biology}rélated to food including projepté'on

yéast preservation and the mass culture of algae.
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University of Windsor

This university has about 3,000 students in general Faculties
_of Arts, Science and Engineering. The emphasis at Windsor is on the
presentation of a general education to all studeﬁts. Many faculty
members express an interest in the needs of the food industry‘but all
agree that no special programs in Food Science will be offered,
There is some food microbiology and some related biocheﬁistry but_there
are presently no faculty members more than casually involved in Food
Science, Some graduate students in Biochemistry have conducted thesis
research related to food fermentations and have been employed by the

food industry.

University of Toronto

The University of Toronto is the largest and most complex
university in Ontario with about 15,000 students., Among'its various
faculties is that of Food Sciences which was created in 1962, It
replaced the Faculty of Household Science and includes the instruction
in Food Chemistry which was formerly in the Faculty of Arts and Science,
The degree B.Sc., (Food Scienées) is awarded upon successful completion
of the four year program in any of the four branches: Nutrition-
Textiles, Nutrifion, Textiles, and Food Chemistry. The curriculum
for Food Science facilitates transfer qf students from other faculties
at the end of first year. Courses of instruction include Food Quality,
Analysis of Foods, Basic Nutrition, Food Bacteriology, Study of
Colloidal Aspects of Foods, Food Service Administratiop, Prevention
of Deterioration of Food, Chemistry of Vitamins, and Research in Food
Chemistry. Apparently no other Faculties or Departments at the University

of Toronto have any interest in Food Science teaching or research,
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Some of ﬁhe present research projects~inciude studiés‘of
- anthocyanin degradation in cherries, nutritive wvalue of Cénadian fish
and fish products, effect of browning reactions on nutritive value of
foods, isolation(of wheat proteins and the use of g@s‘chromatography
in the determination of fat rancidity. The faculty library contains

an excellent collection_of texts and journals,

University of Waterloo

The University of Waterloo is a new>university with about
_6,000 students, The uniyergity specializes in the Sciencés‘andvEngineering.
An important feature is the existence of a étrong co—opérative | |
‘experience progfam with industry, There are, at present, 3,200 students
on this program; This is particularly well—developéd in Engihéering.

One micrdbioiogist in the Biology Department is currently concerned
- witk food microbiology., A graduate in Food Science is a-member’of
faculty in the Chemistry Department. A new Co—operativé Appliéd
Chemistryzprogram is now starting., One option may'Well be Food
Chemistry with about 6 to 10 students'pef year as the minimum number
of students. New applied biochemistry courses will be offered but
nutrition principles and a£ima1‘experimehts will not be covered.

Many faculty'members at Waterloo expresséd an interést in
‘Food'Science aﬁd some have highly éppropriate.béckgrounds. The
co«~operative program would be a useful adjunct. The diéadvantage'of
the establishment of a Food Science Progfém is that Waterloo is éﬁite
close to Guelph where such a prégram is already.esfablished. The
food industry pafticipates in the Co-operative Program and takes

students from Chemical Engineering and Applied Chémistry.
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University of Guelph

The University of Guelph, which now has about 2,500
students, was created in 196L by the amalgamation of the dﬁtario
Veterinary College, the Ontario Agricultural College and the Macdonald
Institute (Household Sdience). These units had formerly‘operated as
the Federated Colleges of the Ontario Department of Agriculture and
were affiliated with the University of Toronto., Wellington College
was established in 196l at the University of Guelph for theyfeaching
of arts and science,

| The three original components of the University of Guelph
have had a very distinguished history in teaching and research in
the Agricultural Sciences., The Ontario Vetefinary College was
established in 1862 while the Agricultural College was established
in 1874. Macdonald Institute was established in 1903. the university
continues to maintain a close association with the Ontario Department
of Agricultﬁre and Food.

There are several departments at the University of Guelph,
such as Animal Science, Poultry Science, Nutrition, Micfobiology and
Horticulture, which offer courses énd conduct research in areas of
intgrest to the food industry, including meats and meat marketing,
poultry products technology and dairy products. A Department of Food
Science has just been established and the first students will be
enrolled in a Food Science program in September 1Q68. The University
of Guelph is the only university in Ontario definitely planning to
offer a fall program in Food Science, Details on this new program and . »
supporting programs at the University of Guelph are provided elsewhere

in this report.
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Other Universities iﬁ Ontario
| There.are severel'ether universities in Ontario including

Brock UﬁiverSity in St;'Catherines with about 800_students, Lakehead
University in Fort Williaﬁ with about 800 students, Laureqtian
Uni&ersity of Sudbury with ebout 1,500 sﬁudents in a bilingqel‘program,
Queen's Univeréity at Kingston with about 6,000 students, Tfent |
University in Peterbofough wifh aeeut 560 students, Waterloo Lutherén
University with'abeut 3,000 students and York University in Toronto
‘with about 2,000 studente. With the exception of Queen's University
all the other universities are préviding a general education in Arts
and Science., Queen's has Engineering, Law, Medicine and other more
- specialized faeulties. ThereAis apparently no research or teaching

related to Food Science at any of these universities,

Cambrian College of Applied Arts and Teehnology,'North Bey

Cambrian Coilege is one of a series of Colleges of Applied
Arts arnd Technology-formed in Ontario in 1965.-“They are administered
by lecal Boards of Governors so that community‘heeds may best be
served, .These Colleges took over the operation of Insﬁitutes of
Technology and Vocational Centers wherever Ehey existed. Cambrian
College has thus become establishedJat three cenffes; North Bay,
Sudbury, and S‘aﬁlt Ste. Marie, A two-year prograin of technician
‘training for the food service industry was established at North Bej.'
This has now been expanded into a full three-year program (after
Ontario Grade 12) in Food Technology leading to‘a_Diploma of Technoloéy,
with the first students to be enrolled in Septembef, 1968, Details

of this program are presented elsewhere in this report,

..0-314



| =3k - |
Ste Clair College of.Applied Arts and'Technology, Windsor

This is another new college serVihg southwest Ontario. In
this case, the Western Ontario Institute of Technology has been
incerporated into the College., Courses in Busingss Administration,
Chemical Technology, Elect?ical—Electronié Technology, and Mechanical
Technology have been of fered, A nurber of new programs are.starting
including a full prbgramAin Fpod Technology whiéﬁ will be administered
through the Chemical Technology Department, at least for the present.
More details about the Food Technology program are présented elsewhere

in this report.
Manitoba

University of Manitoba, Winnipeg

This is a large general university with about 9,000 full-time
students. The university has récently established a Depértment of
Fooa Science in the Faculty of Agriculture, A four-year course is
offered together with graduate studies leading to the M.Sc, and Ph,D.
degrees. There is also some processing work in the Departments of
Animal Science and Plant Science, These departments have special
laboratories within their own buildings for processing studies on meat
products, and cereals and végetables, respectively, The expansion into
full-fledged Food Science was made possible through-a total reorganization
of the Department of Dairy Sciehce. The detailed curriculum for Food
Science is presented elsewhere in this report,

Home Economics is also in the Faculty of Agriculture and

is the largest school of its kind in Canada. Some joint approaches to Food
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Science problems are cohﬁeﬁpiaﬁéd. Home Economics Conéentratéé oﬁ‘
nutrition studies while'proceSSihg.is émphasized in Food Scieﬁce.

Home Economics also retains'a.étrong interest in consumer acéeptance

of foods, There is a léborétory of'the Federal Department of Fisheriés
on thé-campﬁé,.ﬁhich does resgafch Qn.prbcéssing‘of fisﬂ. Sevéral
other universityfdepartﬁénté are involved in interdiséiﬁlinary'fields.“
such. as Food'Engineering;'food.Toxicoiogy;.énd Fbod'Microbiology.
There>is an éicéptionélly good level -of co-operation among départménts;
Considerable support for Agricultufal Sciénée'fesearéh df ali.kihds

is proﬁided by the Manitoba Department of Agriculture,
. S : : .

Other Universities in Manitoba .

United College in the City of Winnipeg, with about 2,000
students,.has'recently been fenamedithe~University’0f Winnipeg while

Brandon~Collegey.withnabput 1,000 students has been renamed the .

University of Brandon; Both were ciosely’associaféd with'thg.Universify'

of Manitoba But'are now independent..'No Food Science is tadght.at

either institution and no Food SCience research appears to be conducted.

. Saskatchewan

University of Saskatchwan, Saskatoon Campﬁs' 

The Saékatodﬁ campus; ﬁain cémpus~of ﬁhe University of;
Saskatchwan{ is a large.general.university with aﬁout 9,000. full=
time students studying in a large number of programs,. There is‘at,
pfesenf no department ofﬁFood.Sciénce bhﬂ work‘reléted to Food
Science and Technologyvis conducted in séveral Depértments of tﬁe

University. A stfong groub in Cereal Chemistry had been established

many years ‘ago in'the Chemistry.Department and a Food Technology
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course was offered but it was not taken by many students. The
Prairie Regional Laboratory of thé National Research Counqil is
located on the campus and is involvedbin some research related to
Food Science., The College of Veterinary Medicine teaches meat;
pathology and milk disorders originating in diseased animals, and is
interested in irrédiation preservation of meat. The College of Home
Economics is attempting to mbvé from home-oriented teaching to a
closer relationship to industry. The Department of Dairy Science
has a small group of undergraduate.students with about 12 graduate
students, Many of the courseé in Dairy Products have recently
oeen changed to a more fundamental nature or consolidated, -

The University is considering the establishment of some
sort of interdisciplinary organization for Food Science which would
bring together the considerable éupport'on the campus among the various
departments, colleges, and laboratories. This sort of ofganization
" would parallel that for other interdisciplinaryvsubjects such as

Genétics and Microbiology.

University of Saskatchwan, Regina Campus

This is a closely associated campus., There is, at present,
no Food Science teaching or research at Reg?na.

There are no other universities in Saskatchwan, although
therevare a number of very small colleges, mostly with religious
affiliation, |

Alberta

University of Alberta, Edmonton

The University of Alberta has about 13,000 full-time

students, There is a separate Department of Food Science which
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has an advisory committee drawn from thé Faculties of Agriculture and.
Scignce and the Schodliof Houéehold Economicé. The Department originated
from the Departmeﬁt‘of Dairying which was re-named in three steps to
the>preseht title. The program in Food Science is of four years
duration and is dgécribed in detail elsewhere in this report.

&he School of Housghold Economics is housed in a new building
and has abou£'300 students on a threé-year program, Included in the
_program is a Foods and Nutrition option, Institution food service
management is of interest and an-option isvpreseﬁtly being deﬁelbped.
There are many other supporting departments on the campus including

Chemistry, Microbiology and Departments of Engineering..

University of Calgary

The University of Calgary was formerly closely_affiliated

with the University of Alberta but is now a cohpletely indépendentl

institution., There are about 5,000 students studying in several programs..

'VThere is no formal program of courses or research specifically in Food
Science. A program in Biochemistry has been establistied in the
Department of Chemistry‘and,at least one research projéct is rélated
to Food Sciénce. There is strong deveiopmeht in some aspects of
Enginéeringpincluding the special iﬁteres£ of.Chémical Ehginéering

in unit processing and iq air ana water pallution.‘ Bioengineering

is being developed cb-operatively"befween Chemical Engineering and
Biology. Givil Engineering is intérested particularly in the storage
of solids and iiquids, and Mechanical Engineering is specializing in
cryogenics, Several highly-specializea items of research equipment

are available on the campus,
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Other Universities in Alberta

A university has recently been established at Lethbridge
with initial emphasis on programs in general Arts and Science, There
are a number of small junior colleges and religious colleges providing

partial university programs,

British Columbia

University of British Columbia, Vancouver

This is a large general university withk virtually every
field of study represented by a faculty, school or department on the
campus, There are at preéenfabout 19,000 students, - An interdepartmental
prcgram in‘Food Science and Technology was éstablished in l9h7 in the
Faculty of Agriculture and a considerable number of bachelor graduates
of the program have found places in industry, government and education,
" A graduate program is also available., The interdepartmental committee
responsible for administration of the program now numbers five, Formal
submissions have been.made to the university administration to have
Food Science recognized as a separate department and the relafed~/
administrative procedures are nearly complete, Details on the academic
program in Food Science together with research activities are provided

elsewhere in this report.

Other Universities in British Columbia

The University of Victoria has about 4,000 students
enrolled in general programs of arts, science and education, Simon

Fraser University in Burnaby also has about lj, 000 students enrolled:
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in genefal programs, Notre Dame University of Nelson has about 800
students, None of these universities offers any courses related to
Food Science and no faculty mehbérs appear to be_directing any

research related to Food Science,

British Columbia Institute of Technology, Burnaby

This Institute offers a wide variety of two-year. full-timé _
" technical and cqmmercialAprograms in new well-equipped facilitiés.
A number of evening programs are also offerea. The Instithte, in
co-ppefétion with industry throﬁgh its advisory committees, attempts
to satisfy the post-secondary technical training needs of every
segment of tfade, commerce, and industfy; |

.There is a ﬁell-established-program in-Fooa Technology at
the Institute with éeparéte iaboratéries énd pilot planfsaﬁd four.
staff members with about twent& students per year, Defails on the.'

program in Food Technology are provided elsewhere in this report.
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Food Science and Technology Education in the United States, Great
Britain and Europe

United States

Teaching of Food Science and Technology in the United States
has been closely related to ﬁeaching of agriéultural production in
the universities, The numbef 6f institutions offering'some téaching
in Food Sciénce and Technolégy has risen from only four or five
universities in'1930 to more than 50 today. There are mnow about
2 univeréities with séparate Departments of Food Science and/or
Technology. in other institutions teaching may be through an inter-
departmental coﬁmittee or food proéessing may be taught in some other
department, Departments are designated as Food Technology, Food Science,
Food Science and Technology, Food industries, or Dairy and Food Industries,
but ail teach the subject in essentially the same way. Activities
related to food brodessing in the universities have been consolidated
in recent years to give students broader commodity'acquaintéﬁceships,
provide a more fundamental curriculum to better meet industry's heeds,
to coordinate.research and to reduce costs through greater administrative
and teaching efficiency and encouragement of larger studeht.enrollﬁénts.

The Institute of Food Technologists and the American Dairy
- Science Assdciation ha&e studied edﬁcation needs extensively through
the years with the result that there has'beenva'movement toward
greater uniformity of curricula among thé universities., The ﬁrend
is toward stronger teaching of the fundamentals of physical aﬁd

biological sciences and less emphasis on teaching of specific
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commodities and procésses. Both the Univéfsity staffs‘énd employers
of graduateé-hévé recognized the désirabiiiiy of some kind of |
minimum requirements for ﬁhe bachelors degree to maintéin high
professional standards. Thé Institute of Food Technologists has
fofmulated a model curriculum which has become a guide in organizing
6r improving curricula and making them more uniform, This model
éurriculum is shown on the following page;

There has been considerable development ofigraduate studies
and research in Food Science and Technology in U,S, Universities,
Graduate students increasingly need to undertake advanced study in-
organic, bio-, and physical chemistry and microbiolog& and other
sciences, Only about five universities and two technical schools

have two-year study programs in Food Technology.
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The Institute of Food Technologists Model Curriculum

Subject

Chemistry
Inorganic
Qualitative
Quantitative
Organic
Physical
Food Chemistry-Analysis
Biochemistry and Nutrition
Biology
Microbiology
Food Microbiology and Sanitation
Mathematics
Algebra
Analytical Geometry
Calculus
'Physics
Fpod Processing
Unit Operations
English
Speech and Technical Writing
Economics

Humanities and Social Science

Physical Education and Military Training

Suggested

Semester~hours

S UG 2 S G2 § o EFoouviuiviun

oW W

10
12

10

Total 131
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The Institute of Food Technologists
Undergraduate Curriculum Minimum Standards

THeVInetitute of Food Teehnologiste has aIeo"fecently (1966)
adonted a more general description of minimum standards for under-
graduate curricula in Food Science and Technology. The points made
in these minimum standards are just as pertinent for. other countries
including Canada. The primary objective of the educationaliactivities
of I.,F.,T, is fo enhance the professional eompetence>of foed seiehtists
and technologists. The sténdards have been developed tervaluete the
effectiveness of undergraduate education and,»as:well,.they should be
a guide for colleges and uni&ersities establishing or evaluating
programs, for etudents iﬁ selecting the institutioﬁs that offer
acceptéble educational_programs, and for ensuring wider reeognition
of Food Science and.Food Technology as professional disciplines.-
Tﬁere is diversity in curriculum requirements among univefsities, se
a rigidApattern cannot be recommended, In addition, experimentation
is encoureged in order to make use of changes and developments
which are continually occurring. However, major deviations from tbe
curriculum are disceuraged.

The minimum standards note that Food Science and/or
Technology departments should be organized es independént administrative
units with responsibility for an adequate budget, A mihimum ofy
four feculty members.is recohmended, with the actual number
commensurate with the divefsify of coﬁrses offered. The fields of
specialization must be carefully distributee over.the discipiines

fundamental to Food Science and Technology. Faculty members are
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encouraged to particinate in‘professional activities and should undertake
individual research, Faculty salaries should be on a level sufficient
to obtain highly qualified personnel.

Classro§m laboratories should have fixtures and equipmént
to conduct the chemical, engineering and microbiological exercises
required in courses in Food Science and Technology. Pilot plant
facilities should be'available to teach principles of unit operations
and processes., Library facilities should be adequate té encourage and
stimulate independent study and research,

The curricﬁlum requires not only food—oriented courses but
also courses in many other fields. Professional employment opportunities
ére so diverse that i£ is desirable to acquire a foundation in each |
related discipline and at the same ﬂime try to obtain some in~depth
competence, Courses in Food Science and Technology should étress
principles and a rigorous treatment similar to that demanded in other
debartments. The minimum Food Science and Technology courses required
should be equivalent to the following:

| Food Chemistry - the basic composition, structure and
properties of food and the chemistry of changes occurring dufing
processing and utilization,

Food Analysié - a study of the principles, methods and
techniques necessary for quantitative physical aﬁd chemical aﬁalysis
of food and food products, |

Food Microbiology - relationship of habitat to occurrence
of microorganisms in foods; microbiology of food spoilage and food
manufacture; physical, chemical and biological des%ructign of microor-

ganisms in foods; microbiological examination of foodstuffs; and
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public health and sanitation oacteriology.

Food Bnglneerlng - englneerlng concepts and un1t operations
applied to food processing; englneerlng Drlnclples to 1nclude mechanlcs,
transfer and rate processes, and process control 1nstrumentat10n,
unit operatlons to 1nclude fluid flow, heat transfer, evaporation,.
drying, extraction; distillation, filtration; mixing, andvmaterialsa
handling. | | |

. | Food.Pfocessing -”general charactefistice of raw food
materials;‘harvesting, assembling and receivlng tam'matenialsj methods
of food preservation;'processing objectivee including.factors affecting
food acceptability and preferences;:packaging, and_water, waste disposal
and sanitation, | | |

| The Food Science and‘Technology Department will pfobably also’
offer eoecial courses for advanced nndergraduates angd graduate students.
Supportlng courses w1ll be in English, Mathematics and Statlstlcs,'
Physics, Biological Sclences, Humanltles and Chemlstry.

The I,F.T. program presents a minimum core of courses ae
a basis for preparation of the bachelor graduate food scientist.or
technologist. Considerable time for electives ievthus available.
Election of courses from a wide varlety of dlSClOllneS is not
recommended. Instead, the student should choose’ a compllmentary
discipline area and complete prerequisites enabling him to enrol.
in advanced courses in this discipline. Disciplinesksuggested for
‘such concentration include Chemistry,.Engineering, Microbiology, and
Economics or Buslness Management. - ‘

The'I.FeT.>etate that their minimum standards should bee
considered as an initial approach to be testedfin_actual use with

re-evaluation and revision at frequent intervals, -
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Great Britain

Students can-study af either the University or Technical
College levei in Great Britain; There are now four Universitigs
offering degree course in Food Science (University of Strathclyde,
University of Leéds, University of Nottingham, and Univeréity of
Reading) and one in Food Technology (National College of Food
Technology, Weybridge). In addition the course in Food Science at
Borough Polytechnic, London, should sﬁortly lead to a degree.

/Courses are‘aléo becoming available for the food technologist
or technicién. The Department of Education and Science has set up
a two-year full-time course which will be offered by a number of
Colleges throughout the country, some of which will specialize for
particular food in&ustries. Diploma courses are also available in
closely related fields including Applied Chemistry, spécializing
in Food Science, and Baking Technology, and Applied Biology, specializing

in Food Science,

Euroge

University education patterns for Food Science and
Technology differ markedly between Europe and North America, 1In
~North America the trend for the universities has been towards an
education of limited numbers of students in Food Science rather than
Food Engineering, In Eurobe a L=to-5 year training of a more
technological or engineering type is given to a large number of
students, For specialists in the various disciplines such as bio-
chemistry, microbiology, and so on, food research:establishments and
'industry rely on the supply of graduates from the appropriate general
university departments, |

.0.h7




= L7 -

In West Germany, Food Engineering is taught at the University
of Karlsruhe, ‘Séverai universities:offer "Diplom-Chemist" engineering
degrees in Food Chemistry as a special'éection of the Chemistry
Department. A Food Science Department is contemplated at the University
of 'Giessern, |

In Finland, Food Technology is included in ‘the agricultural
course, There are facilities for a rather specialized training with
Food Technology as the main subject.

In the Netherlands, the Agricultural University in Wageningen
offers a four-year course up to a candidéte degree and equivalent to
a Bachelog of Science degree in Food Science with the possibility of
a further 2% years! specialized study leading to an engineering degree,
the equivalent of a Master'!s deéree. -

Many food technologists are trained .in Poland. Somé
universities offer full courses in Fﬁod Technoldgx while others are
more specialized and give courses, for example, in Meat Technology.

"In East Germany, three~year courses in Food Engineering are
offe;eq in several engineering schoois. Two universities give higher
education, with the degree of "Diplom~Engineer", One engineering school
educates engineers in Meat Technology.

In the Soviet Union education in Food Technology is given
at aboﬁﬁ six institutions., Training takes l)s to 5% years; in most
places this includes considerable work in industry. Approximately
2,500 persons, including.dairy technologists, gfaduate annually in

this field at day or evening schools, or through correspondence courses,
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Many seem to specialize in refrigeration or mechanical engineering.,
In addition, there are programs of study specializing in economics
and organization, or in food technology at departments of animal
husbandry or veterinary science respectively. In addition, some of
fhe veterinary facilities offer special training for veterinarians
who are to specialize in food technology; approximately 150 are
trained annually. There are also semi-profeséional”schools which

train a number of food technicians,
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Food Science Education in Canadian Universities

Introduction

Five Canadian univeréities have establishea complete progréms
in Food Science while soﬁe others haVé cldsely felated prograﬁs;
In order td appreciate thé.néture of the prdgram one should try to
define Féﬁd Sciencé. A number of Aefinitioné have been used;' One
good définition iss: "Foﬁd_Science\is primarily'cohcerned:with the
understanding of the nature of food materials, including thé chemical,
physical and biochemical aspeéts, the séientific‘principles of.methods
of processing and preservation, the cauéeé of spoilage, and impro&e-.
ments in foods to give a quaiity bf product boﬁh-nutritive and
attractive to tﬁe consumef“

The Food Scientist must Sé coﬁversant with the relevant
aspects of chemistry, biochemistry, biolbgy, ﬁicrobiology, physics,
.mathematics, and eﬁgineering. He will frequently also‘néed to-stﬁdy
the raw materials of foods and thus bé knowledgeablé_in certain aspecfs
of the agricultural sciences, horticulture, entomology, parasitology,
pathology, ecology and.toxicology. He mpst be familiar with‘the mény
methods of research; conﬁfol'and analeis which ére based on instruméntal,
physical and cﬁemiéal‘téchniques; |

Food'Science is the-apﬁlication of many different branches
of science to thé study of food and although it is a comparatively
young sub ject, alreadyvthere has accumulated a.considerablé stofé of
fundamental knowledge, in barﬁicular from a number of government
research laboratofies, from'ﬁniversities aiready established, and

from the laboratories of industry itself,
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Food Science has, therefore, now been accepted as a
subject for study at undergraduate and graduate levels in a large
number of universities, Seven universities in Great Britain offer
university level programs and have departments, and aboﬁt 25 U,S,
universities have esteblished sepérate departments. In Canada there
are now departments at the University of Alberta, University of
Manitoba, University of Guelph, and Laval Univefsity. There is a
Sprinkling of departments in many other countries 6f the world, 1In
additicn, several universities are presently establishing Departments
of Food Science, All these universities have recognized that, in
order to prosper, Food Science must be established under a sepafate
administrative unit responsible to a single departmental chairman.

Departments of Food Science and interdepartmeﬁtal curricula
in Food Science are most frequently associated with Faculties of
Agricultural Sciences, Whilé there are a number of potential
hazards in such arrangements, there are also a number of distinct
advantages, For example, in considering processing andlpreservation
of foods it is often necessary to relate to production of the foods
and thus integrate with the agricultural sciences, A knowledge of
the physiological, chemical and stfuctﬁral changes occurring during
growth and production, and of post-harvest and post-mortem physiology,
enables the food scientist to select the variety or strain or raw
material adapted to a particular preservation procéss aﬁd,to improve
»the quality and storage stability of the processed food., Some
knowledge of ?lant Pathology, Entomology and Parasitolog& is

necessary for the control of insect pests, rodents and parasites on
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the raw materials in storagg of food., Plant. and animal physiblogy
and genetics may be.needed to allow the study and breeding of new
plant-énd animal strains suitable for fresh food or processing. >The»
Food Scientist must also have an appreciation of fhe problems of
ecqnomics and marketing. There are many other examples of the
rélationship of Food Science to the agricultural sciences, The
presence of specialists in the various agricultural sciences within
a Faculty of Agriculture means that the related prodﬁction and economic
factors will be given the appropriate expert atpentioﬁ. Food Science
is often considered as one of the Agricultural Scienées because of
the many interrelationships with the other production Agficﬁltural
Sciences.,

At the same time, it must be recognized that the number of
traditional.Agriculture courses which can be included in é Food
Science curriculum mustvbe strictly limited in order to prdvide the
time required to present a full program in fundamental sciences and
their application to food and food précessing.

it is essential that a strong aésociation also be maintained
with Engineering. Tﬁere are many problems in develdping processes
and designing commercial plants beaause of the tendency of foods of
plant or animal origin to change in chemical qomposition; appearance,
 f1avour, or nutritive value as a result of physical treatment, such
as heat treatment which is so vital in many processes. The Food
Scientist must- have some knowledge of the principles of foodxengineefing
in order to work with; and perhaps advise, his engineering colleagues.

As well, he must know much more of the scientific principles and
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oroperties of the foodstuffs, He must be able to understand problems
of heat and mass traznsfer of food materials, process flow for batch
and continuous processes, and plant and factory design and hygiene,

He must also be concerned with improvements in unit operations such
as mixing, separation, concentration and evaporation, and should have
the ability to recognize unsolved problems in a particular process
and with his knowledge, to assist in the solution of these and to
modify equipment in the light of economic and mechanical limitations,

University of Alberta

An interdiéciplinary program focused on.the Department of

Food Science has been created to attract more students to the field
of Food Science., The program is designed so that‘students may register
in it immediately on entering university or may transfer from the
Faculty of Agriculture or Science after their first or possibly second
years., The program is administered by a commiftee consisting of the
Deans of the Faculties of Science and Agriculture, the Director and
a Faculty member of the School of Household Economics and - the Head
of the Department of Food Science who is the co-ordinator of the
program,

' The curriculum for the B.Sc. (Fd, Sc.) program is shown
on the following page, The program has many required coursés to
establish the essentials of Food Science but there are options in
each>year to perhit students to specialize within the progfam.
Each undergradhate studen@'is encouraged to spend at least one summer

working in some aspect of the food industry.
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Graduate studies leading to the M.Sc. and Pb.D degress are offered
in the Départment of qud Scieﬁée. A great many apolications for
graduate studies are received each year bpt\the numbers of gfaduate
students must be limited by the extent of financial sﬁpport which
the department and individual staff members receive and the amount
of time which each staff member cén devote to graduate students in
relation to his other duties,

The teaéhing stéff‘consists.of Dr. Lawrence F,L, Clegg,
Head of the Debartment, whose primary interest is in Microbiology;
Professor Frank W, Wood, Food Processing; Dr., J.M, DeMan, Food Chemistry;
Dr, H. Jackson, Microbiology; and Dr. J.G. Armstrong, Research
Associate in Food Chemistry, ‘There is at present a vacancy for a food

engineer,
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University of Alberta (1967-68)

Four-year Program Leading to B.Sc. (Fd. Sc.)

Five full courses per year

Full course

or
Year Subject Number Content Half course
First English 210 . Full
Chemistry 230 Inorganic Chemistry Pull
Chemistry 250 Organic Chemistry Full
Mathematics 180 Trigonometry or Calculus) Full
or 201 Calculus ) u
Food Science 200 Introductory Food Science Half
Biology 130 Half
or option
Physical Education 228
Second Microbiology 360 General Microbiology Full
Physics 100 n :
or 500 . General Physics Full
Biochemistry 300 General Biochemistry Full
Chemical Engineering 22l;  Engineering Thermodynamics Half
Food Science 250 Food Processing Half
Option Full or
Two Halves
Third Chemistry 312 Quantitative Analysis Full
Chemistry 370 Physical Chemistry Full
Food Science 451  Food Processing Half
Food Science 465 Food Microbiology Half
Food Science 1466 Dairy Microbiology Half
Food Science 475 Food Chemistry Half
Option _ Full or
Two Halves
Fourth Household Economics 1458  Nutrition Full
Agricultural Engineering 305 Materials Handling and Processing Half
Food Science 1452 Food Processing Half
Food Science L7y Food Analysis and Quallty Control Half
Food Science 480 Food Engineering Half
Food Science 4,81  Food Engineering Half
Food Science 561  Advanced Food Mlcroblology Half
Option Full or
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Recommended Options:

Full course

' o or
© Subject Number Content : : : Half course

- Accounting .~ 202 Fundamentals of Accounting Half

~Anthrapology © . 202  Introductory Anthropology . ‘ Full.
. Biometrics _ L55 . Statistics . » Full
Business =~~~ . 300" Administrative Principles . Fall
Chemistry ' 350 Organic Chemistry Full
Food Science 2l Principles of Milk Production , Half
Food Science 353 Processing Dairy Products , Half
Food Science L76  Dairy Chemistry - L ~ Half
Food Science ' 560 Industrial Mlcroblology Half
Food Science 562 Industrial Microbioclogy =~ . . Half
Food Science 563 Industrial Microbiology Half
Food Science . 571 Food Rheology . S Half
Food Science . 572 Sensory Analysis Half
Economics ' 200 Principles of Economics . S Full
Entomology 200" General Entomology o Half
.. ‘Geology . 203 Historical Geology . . . : Full.
. Mathematics 2,0 . Calculus - : Full

Plant Biochemistry . L31 ‘ . o :

432  Plant Biochemistry ' Full
Political Science + 200 . Elements of Political Science - _ Fall
Psychology 202  Introduction to General Psychology Full
Rural Sociology 300 Introduction to Rural Sociology Hal f
Sociology '~ 202 Introductory Sociology Full
Statistics _ 205  Introductory Statistics . Half

Statistics =~ . 255 Elementary Statistics ‘ Full

Specific_details-on some-of the courses in Food Science
are as fellows: | |

Introduotion to Food Science;o Historica1landxohilosophical'
.aSpects of food orocessing eod‘its relation to man's health and well-being.
World's food suppiyAand its use by human populations, - Trends in the
processing, preservation, handiing, and utilization of food.

Elements of Food Processing = An introduotion‘to the scientific
and technical principles involved in unit operations andlprocesses

applied in the commercial manufacture of-food products.,
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Industrial Food.Processing ~ A study of the commercial
processing of food products with particular emphasis on the unit
operations involved in fruits and vegetables, The function of
management and quality contrql; grading and packaginé standards,
A second course with same title presents freezing, dehydration,
freeze drying, concentration and fermentationibf commefcial foods..

" New product development and marketing of proceséed foods,

Food Microbiology - Thé microbiology of the food and
allied industries including sterilization and preservation, food
poisoning, food spoilage, the contamination of air and water, the
disposal of domestic and industrial wastes, |

Industrial microbiology -~ Three courses concerning
techniques of industrial microbiology including studies of the
industrial significance of microorganisms. .

Food Analysis and Quality Control .- The scientific
principles underlying the chemical, physical and sensory methods of
food analysis. Qualitative estimation of food constitutents and
chemical additives., Application of instrumental methods to the
analysis of foodstuffs.

Food Chemistry - Chemical and physical properties and
composition of food_fats,.proteins and carbchydrates, Food flavours,
additives in foods, Effect of‘processing on some chemical and

.physical properties of foods,

University of British Columbia

The teaching of Food Science is administered by an

interdepartmental committee within the Faculty of Agriculture but
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the formatlon of a separate Department of Food 801ence is in 1ts
final stages. Thellnterdepartmental committee has.1ncluded
representation from Agricultnral Engineering, Animal Science, Plant
Science and Poultry.Science.v The program for the Bacheloridegree‘.
consists of fodr years of Science, Humanities, food Science and
sunporting ccurses, modeled closely'after the Institute of Food
Technologlsts Model Currlculum. The curriculum is at present under-
. going revision and w111 not bhe shcwn in this report Students
taking a general course in the Faculty of 801ence are encouraged to -
transfer 1nto the Food Science program after flPSt or second year
" provided that the1r performance and courses taken are satisfactory.
Graduate studies"are offered in Food Scilence leading to the Masters
degree, The Ph,D, degree may be taken in co-operation with one or
hmre of the Agriculthral Sciences. |

The teaching staff consists\cf Professor Ernest L. Watson,
Chairman of the Committee, whose:primarytinterest is in Food
Engineering; Dr, S, Nakai, Dairy Products Processing and Prctein‘.
Chemistry§ Dr. D.P. Ormrod, Plant Products-and Food“Chemistry;;
~ Dr. J.F. Rlchards, Poultry and An1ma1 Products and Dr. P.M, Townsley,

Industr1al Mlcroblology.

University of Guelph

The establishment of a Food Science Department at the

University of Guelph has just been approved and a new degree,prcgram ‘

has been devised wh1ch should provide highly satlsfactory graduates,

The speciflc facilities and the stafflng of the department have not
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yet been determined, Strong suﬁport for thé program of the new
department should come from the present Departments of Dairy Science,
Nutrition, and other well-established departments of the university.
The new degree program has been planned to prepare
sraduates for profeésional work in various food industries in research
and product developuwent, as well as in4government service and teaching.
Tne new program is strongly based in Science, particularly in
Chemistry and Microbiology. The program, which is four years in duration
after Ontario Grade 13, allows considerable flexibility and permits
students to specialize in oﬁe ofvthe following thee areas:
(1) The sciénce aspects of the food industry with
additional courses in physics, biocﬁemistry aﬁd nutrition, r
(2) Food technology and engineering Qith additional
courses in food technology, meat science ana food orocessing,
(3) The business management side of the food industry
with emphasis on prdgrams in accounting, business management,
finance, and industrial psychology;

The Food Science Curriculum may be summarized as follows:

University of Guelph

Food Science Curriculum Summary

Credit Hours

Food Science 26.5
Biological Sciences
- Biochemistry 7.0
Nutrition : 3.0 ' d
Biology " 7.0 '
3.5

Microbiology 1
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Credit Hours

Physical Sciences

Chemistry 21.5
Physics . 7.0
Mathematics and Statistics 12,5
Agriculture 6.0
.Economics 3,0
Engineering 9.0
Humanities 15.0
. Electives 16.0
Total credit hours (L yr. program) ~147.0
University of Guelph (Starts 1968)
Four-year Program leading to B,Sc,
Two separate semesters per year
Year | Sub ject . Number - Content
First Semester 1 English ‘ 110 Modern American Literature
Philosophy 100 Logic and Philosophical Methods
Chemistry ' 100 Fundamental of Chemistry I
Biology : 100 The Nature of Living Things I
Physics 100 Fundamental Laws of Physics I
Mathematics 100  Introductory Calculus I
Semester 2 English 111* Modern British Literature
Chemistry : ‘ 101 Fundamental Chemistry II
Chemistry 129 . Organic Chemistry
Biology 101 The Nature of Living Things II
Physics . ' 101 Fundamental Laws of Physics II.
Second Semester 3 Mathematics - 101  Introductory Calculus II
Animal Science- 200  Animal Science :
Chemistry o 200. Quantitative Analysis
Chemistry » 225 Biochemistry
Food Science 200 Introductory Food Science
Option Humanities or Social Science,
(One course)
Semester Iy English 311 Canadian Literature
' Plant Science 220  Plant Sciénce
Chemistry 226 Biochemistry
Microbiology 200 General Microbiology
Statistics 200 Introductory Statistics
Economics : 110 Introduction to Economics
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Year Sub ject ~ Nunber Content,
Third Semester 5 Chemistry 213 Physical Chemistry I
Food Science 300 Food Science I '
Food Science © 301 Analytical Techniques I
Food Science 302 Food Engineering -
Food Science 305 Plant Sanitation and Waste Disposal
Semester 6 Chemistry 313 Physical Chemistry II
: Microbiology 303 Food Microbiology
Food Science 303 Food Science II
Food Science 30k Analytical Techniques II

Food Science 306 Food Science Laboratory
Electives:

Physics 201 Modern Physics

OR
Food Science _ 307 Concentrated and Dehydrated Foods
CR - ' : :
Agricultural Economics 321 Accounting I
Fourth Semester 7 Food Science L oo Nutrition I :
Food Science - ho1 Food Additives, Adulterants and
_ : Toxicants
Food Science 05 Industrial Food Processes
Food Science 14Oy -  Seminar _
Electives: ' o .
Chemistry : 425  Biochemistry '
.Biology . 200 The Nature of Living Things III
oR . . . ,
Poultry Science 300 Poultry Products
Animal Science 321 Meat Science
OR :
Food Science o7 Processing of Fats and Oils
Dairy Science : 426  Dairy Processing I
OR . :
Agricultural Economics 331 Business Production
Agricultural Economics 332 Business Finance
Semester 8 Microbiology 306 Industrial Microbiology
Mathematics 431 Computer Programming :
Food Science : 403 Quality Evaluation of Foods
Food Science - 1,06 Food Research Problem
Electives:
Chemistry ' 126 Biochemistry
Food Science - 402 - Nutrition II
OR o _
Horticulture 327 Processing of Fruits and Vegetables
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Year Sub ject Number Content

Animal Science L29 Principles of Meat Processing
OR

Dairy Science . o et Dairy Processing II

Physiology . Human Physiology
()P . - . . . . R .

Agricultural Economics 335  Cost Accounting

Psychology: ~ - Lh81 Industrial Psychology

The following afe a few details of the new cburses‘which
will be offered at the University of Guelph in its new Food Science -
program,

Introductory Food Sciénce'— Introduction to the terminology,
scope, theory and practice of Food Science, Food ‘supply, quality,
sterage, processing and costs, ‘Classes of food, nutritive components,
and functions in metabolism,

Food Science I and II - Significance and control of chemical,
physical and biochemical changes occurring in foods as related to
1ipid oxidation, natural pigments and colour,  odour, texture, and

~nutri£ive value of foods., Principles and fundamental concepts of
these changes during ripening, storage, processing -and manufacture

of foods, Part I: Emphasis on fats and oils, cereal grains., Part II:
Fruits and vegetables, meats, poultry, fish eggs, dairy products.

Analytical Techniques in Food Science I and II ~ Studies
of the physical and chemical properties of food coﬁstituents
employing elementary and .advanced techniques of instrumental analysis. The
second course emphasizes the principlgs, mgthods énd techniques of
instrumental analysis. | .

| Food Engineering — Principles and appllcatlon of machlnes,
equlpment and systems to the preservat1on and processing of foods.
' Food Plant Sanitation and Waste Dlsposal - The pr1nc1ples_

and practices of food plant sanitation, disinfection and waste dispoéalo
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Concentrated and Dehydrated Foods - Processes for

concentrétion by heat, reduced oressure, crystallizafidn and freezing.

Food Additives, Adulterants and Toxicants - Principles
and problems in eValuating the wholesomeness and safety of foods, food‘
bomponents, additives and adulterants as well as evaluafing types and
sources of ioxicants.

Quality Evaluation of Foods - Theofy and practice of
interpreting and correlating various objective and subjective parameters
of food’quality. Industrial quality control and grade standards,
panel testing.

- Seminar - Interpreting data and preparing and presenting
‘oral and written reports on current problems and developments in
Food Science.,

Industrial Food Procésses'- Lecturesjon selected indﬁstrial
food processes by industry representatives and‘consultants. Plant
tours and reéding assignments,

Food Research Problem - A literature review of a minor

research problem together with practical laboratory work.

Laval University

» The Food Science Department of Laval University was
established in 1962 as one of eight departments within the Facuity
pf Agriculture, The facilities occupy LO,000 square feet and include
a general laboratbry for 60 undergréduate students, a pilot plant,

25 refrigerated rooms, a laboratory for sanitation and quality control,
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an organoleptic laboratory, an irradiation laboratory, and a
researbh laboratory for 60 graduate students, The equipment
avéilable for teaching and reSearch‘is superb.

The Debartment offeréfé L year pfogram in Food Science |
leading fo the degrée of B.Sco.Agr. (Food) and graduate programs
leading to the M.Sé; and D.Sc.» The undergraduate program is detailed
on the following page.' It is modeled closely after the I.F.T.
recommended curriculum and includes_several credits in industrial
management, Candidates for Masters and Doctor's degrees are
frequently recruited from various science departments and each
program at the graduate.levelvis individﬁélly fitted to the student's
needg. Among the graduate students there are at present graduates
from Chemical Engineering, Chemistry, Mechanical Engineering,.
Diefetics, Biochemistry, Dairy-Industry, Agriculture and Food Science,
Assistantships are available for qﬁalified graduate students._.‘

| The teaching staff consists of Df. R,R. Riel, birecteur,'
Unit Operations and Dairy Products; br. M, Boulet, Enzyme Chémisﬁry
and general Food Science; Prof. J.P. Julien, Food Chemistry and Dairy |
Products; Dr. J.R. Mofeau, Sanitation, Quality Control éﬁd Meat

Products; and Pfof. G.B.‘Martin, Fish Products, -

Laval University

Four-year Program leading to B,S.A. (Vivres)
: - Full course

: or

- Year Subject . Number Content Half course

First  Agrobiology 310 Mathematics I Half
Agrobioclogy 311 - Mathematics II Half
Agrobiology 31lh, 31ha General Chemistry I Half
Agrobiology 318, 318a General Chemistry II Half
Agrobiology 312, 312a Physics I ' ~ Half
Agrobiology 313, 313a Physics II Half
Agrobiology 315, 315a Animal Anatomy and Histology Half
Agrobiology 316, 316a Vertebrate Zoology Half
Agrobiology S 317, 317a Botany I Half
Agricultural Economics L1l " General Sociology Half
Agricultural Economics Lh22 Half
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- O - : Full course

: ' or
JYeay Subject Number Content _ Half course
Sacond Agrobiology ’ 320 Mathematics III (Probability) Half
Agrobiology 321, 32la Organic Chemistry Full
Agrobioclogy 322, 322a Physical Chemistry Full
Chemistry 103, 104 . Analytical Chemistry ' Half x
Agricultural Economics 420 Introduction to Economics Half
Soil Science 720, 7203 Soills Half
Agrobiology 330, 330a Statistics " Half
Agroblology 323, 323a Biochemistry Half
Agrobiology , 327, 327a General Microbioclogy Half
Agricultural Economics L3 Rural Geography Half
Third Plant Science - 630, 630a Plant Physiology - Half
Agricultural Economics 430 Agricultural Economics Half
Food Scilence 831, 831a Food Chemistry Half
Agrobiology 331, 331a Food Bacteriology Half
Food Science 832, 832a Industrial Processes Half
Animal Science 932, 932a Animal Nutrition Half
Plant Science 633 Horticulture I Half
Animal Science 931 Animal Production I Half
Agricultural Engineering 531, 531la Food Engineering Half
Food Science 833, 833a Food Science II Half
Agricultural Economics b2 Communications Half
Fourth Agrobioclogy ' 340, 340a Applied Microbiology Half
Food Science 840, 840a Sanitation and Quality Control Half
Food Science 841, 841a Science of Milk Products I Half .
Food Science 844 Industrial Statistics Half
Food Science 8l45 Food Industry Economics Half
Food Science 847 ‘ Half
Food Science 848, 848a Food Analysis - Half
Agriculture 140 Seminar : Half
Agrobiology 342, 342a Descriptive Bacteriology © Half
Agricultural Economics Lyl Agricultural Products Half
Food Science 834, 834a Meat Science Half
Food Science 842, 842a Science of Milk Products II . Half
Food Science ‘ 846 Linear Programing Half
Food Science ' 849 Projects " Half

University of Manitoba

A new Department of Food Science has been creatéd from the long-
established Department of Dairying. Facilities formerly used by Dalrying have
undergone extensive rencvation and a new bullding presently beling used by
the Federal Department of Fisheries will ultimately be used by the Department

of Food Science, The Departments of Plant and Animal Science also maintain

0..065




- 65 -
some processing facilities in their physical plant but a close degree

of co-operation s anticipated in future processing research. Common
approaches to food problems will also be taken with the School of
Home Economics. | |

Student numbers are increasing rapidly 1n Food Science at the
| Unlversity of Manltoba both at the undergraduate and graduate level,
The Department attempts to locate interested students in their first '
year at the University, whether in-Science or Agriculture, to ensure
that appropriate course patterns are followed. Any quallfled student
may transfer into the program but he must bring himself up to the
level of the students already in the program.

The objective of the Department is to concentrate on helping
~ students obtain a good understanding of the basic principles of their
.profes51on, suitably 1llustrated by practical examples.v They are
shown how to apply these principles in the food industry. They are
. also taught where to look for existing knowledge of the type required,
how to systematically retrieve, store and use‘it,Ahow to develop new
knowledge through research, and hou to effectively communicate
‘knowledge to others.

The teaching staff consists of Dr. R.A. Gallop, Head of the
. Department, whose primary interest is in food processing; Dr. M.B.
McConnell, processing in relation to water and waste, Dr, H.M,
Henderson, food enzymes~and Dr. P, Cansfleld, food pigments. The
‘ Department hopes to appoint a blochemical engineer in the nearv
future, _ | ; | '

The curriculum for the four-year course leading to the B.S.A;‘

degree in Food Sclence is as follows:
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University of Manitoba 1968-69)

Four-year Program Leading to B.S.A.

Five full courses per year

Subiject

First

Second

Third

Fourth

Group A

Chemistry

Mathematics

Biology
Economics
Agriculture

Genetics -
Soil Science
Plant Science
Animal Scilence
Statistics
Chemistry
Microbiology

Food Science

. Food Science

Food Science

Chemistry

Humanity Option (Group A)
Option (Group A or C)

Food Science
Food Science
Food Science
Option (Group A)

Option (Group B or C)

Philosophy

Psychology

Sociology

Economics

Business Administration
Business Administration
Business Administration

or others with approval

Number

Content

2.120
2,122
13.136
13.137
13.120
71.125
18,120
65.105

32.221
2.220

60,220

78.312
78.415

2 330

78.416

78,412

or

or
or

Elementary or Organic .-

Calculus or Algebra
Principles of Biology
Principles of Economics
Agriculture I

Organic
General Microbiology

Food Processing
Food Microbiology
Food Chemistry
Biochemistry

Food Analysis
Food Quality Control
Food Seminar

Optional Courses

15.226
17.120
77.120
18.338
32.225
32,227
32,228

Philosophical Perspectives
Introduction
Introduction
Transportation _
Fundamentals of Marketing
Corporation Finance
Administrative '

"Full course

or

Half course

Full

Full
Full
Full

Full

Half
Half
Half
Half
Full
Full
Full

Full
Half
Full
Full
Full
Half

Half

Half

Half
Equivalent
of 2 Full
Equivalent
of 11 Full

Full
. Full

Full
Full
Half
Half

Half
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. o : 4 A or
Year Subject : Number Content Half course

. Group B Physics 16,121 | Full
Chemistry ' - 2.340 Physical Chemistry - - Full

; Computing Science 4 74,202 Introduction to Computing Half
Computing Science 74,303 °~  Computing Methods Full

or others with approval , o : ~ .
Group C Foqd Science 78.414 Food Problems o Half

34e____ Plant Mechanics ‘ Half
or others with approval ‘ - - '
Descriétion of the contents of several‘ofjﬁhe undergradu#te
‘Food Science courses is aé follows: |
Food Processing - Principles and practicés.in food processing,
with emphasis on chemical, phyéigal and microbiological éspects. ' |
Foévaroblems_-Assignea'pfoblems related ﬁo'fooa_products.
| Food Microbiolqu. A §tudonf the relationships of micfo-
organisms to the proceésiﬁg épd spoilage of fqoa.:.
Food Analysis - A study of practices used in the physico-
chemical analysis.of:foodjpfoducts. Thé functions and operatioﬁs.
of a plant laboratory will also be included.
Food Chemistry - The constituents of food aﬁd'their properties,
with emphasis on carbohydratés, vitamins, prﬁteins, lipids, pigmen£5’
and flavours, | | |
Quality. Control iniFoods - The fundamentals of quality control_
and their application through physical,‘chemicai,.hiérob;ologigalb -
“and sensory methods., \ | |

A gioup of graduate‘courses is also available including

~ Advanced Food Microbiology, Advanced Food Analysis, Water and Wastes

in Food Processing, Food Enzymes and Food_Additives.

....68
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Food Science Research in Canadian Universities

introduction

Research in Food Science is centered in the Departments K
of Food Science where such departments exist. Research is closely
related to graduate studieé»at every institution. In addition,
projects closely related to Food Science may be found in nany
Agricultural Science Departments, There are very limited numbers
of Food Science research projects atﬁuniversities.which nave no
formal educational program in Food Science or Agriculture,

The Food Research Information Office of the Canada Depart—
ment of Agrlculture summarlzed in 1966 the research underway in
Canadian Unlver51t1es. They used the Natlonal Research Council data
on’ graduate student thesis topics to complle thelr llst The topics
were noted to concern food product quality, including the preser;
vation and‘modification of.quality'characteristics‘in the use of

food,

University of Alberta

As in other universities research work in Food Science is
closely related to graduate studies in the Department of Food
Science, Financial support for research and graduate studies comes

from research grants to individual members of staff and from

University support of Graduate Teaching and Research Assistantships,

The number of graduate students working in the department varies

from 12 to 20,
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| Faculty members andjtheir research interests are as

follows: Dr, Lawrence F.L, Clegg is directing research in chemical
disinfection, spores, coliforms and dairy hygiene; Professor Frank
W, Wood in physical properties of butter, destabilization of fat,
continuous buttermaking, canned butter, caramelization of canned
sweet corn, and off flavour removal from milk and cream; Dr. J.M.
DeMan in chemistry of fats and oils, including glyceride structure,
autoxidafion, rheology and crystallization, effect of light on foods,
food texture and colour, heat and enzyme stabllity of milk proteins |
and cheese flavourj Dr. H, Jackson in temperature effects on
microorganisms, with particular reference to psychrophilic and
thermopﬁilic bacteria, microbial modification df soybean milk for
the productioh of a soybean cheese of good nutritional value, ‘
keeping quality and acceptability,fand Staphylococcal food poisoning;
Dr. J.G. Armstrong who is Officer-in-Charge of the Alberta Dairy- |
men's Association Research Unit. The research in this unit has
concerned oxidation deterioration of butter, buﬁter flavour, effects
of pro-oxidants on butterfat, storage life of butter, a rapid direct
method for the deternination of fat in butter, the use of dielectric
constant measurements as indicators of moisture content and moisture
dispersion in butter, the flavour of pasteuriéed'milk, the storage
life of cottage’ cheese, and the quality of cream for butter making.

Post—doctorate fellows assist staff members with research.
Presently three fellows are working in the department, studyihg new
bacteria isolated from milk, chemical disinfectants for dairy

purposes, extraneous matter in cream, and food irradiation.
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Other research related to Food Sclience is conducted in
the Department of Animal Science with studies of nutrition and
meat sclience, the Department of Biochemistry with nutrition and
enzyme studies, and the Department of Plant Science with studies

of plant products,

- University of British Columbia

Faculty members and their research interests are as
follows: Dr, S, Nakai is directing research in protein chemistry i
and the technology of milk products including determination of i
functional amino acid_resiaﬁes of k-casein for stabiliéing milk
protein systems and milk products, Dr. D.P, Ormrod is directing
research in food colour measurements, chemical composition of fruits
and vegetables zsnd application of drradiation to preservation of,‘
fruit and vegetables; Dy, J.F. Richardé is difecting research on
thé emulsifying properties of poultry meat, methodology of egg
yolk colour determination, fat content and sensbry quality of
turkey broilers,.and factors influencing egg shell qUality§ Dr.
P,M, Townéley is interested in the utilization of natural materials
and industrial wastes for the production of food and other products,
together with studies of the fermentation of petfoleum, pulp mill
wastes, foods and various carbon éources; and Professor E,L,
Watsén directs research on heat and moistﬁre mﬁvemént in fruit and
vegetables during cooling and storage, physics of freeze-drying,

and rheology of fruit purees and of pectin gels,
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Other departments conducting research related to Food
Science include Poultry Science and Animal Science with nutrition

studies, In addltion, the School of Home Economics is conducting

human nutritlon research.

University of Guelph

. There is already considerable research related to Food~u
Science underway at the University of Guelph even though -the Food'
Science Department has been only,recentl& established. It is
anticipated that thé new department will conduct many research -' ‘
projects of direct interest.to the food industry'in addition to the
contributions of several other departments.

The Dairy Seience Department at the Unlversity of Guelph
has a large number of dairy research projects underway. ThereAis
a_large staff with.well-equipped.chemical and'bacterlological~
laboratories and a‘pilot;plant. The research_interests of some of
the faculty members -are as follows: ProfessorjA.M. Pearsony
problems uith.icefcream; br. D. R ‘Arnott, market-milk; Professor .
D.A. Biggs, . dairy and physical chemistry, Dr. D.H. Bullock, con-:‘
centrated ~dairy and iood products and dairy mechanics' Dr. D M
Irvine, cheese and dalry mechanlcs, Professor A. G. Leggatt,’dairy o
microbiology, analysis of dairy products, and quality control'
and Dr, A, N Myhr, dairy processing. Recent Specific research
prOJects have been ‘concerned with the use of infrared milk analyzers,
use of preserVatives, microbial studies, processing methods, new ‘

produets and other subJects.
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Food Science, with a view to the use of this information in helving .

The Departmeﬁt of Nutrition has some research programs
ﬁndérway which relate closely to Food Science., Dr, D.C, Hill
is working on the separation and utilizatioﬁ/of wheat milling
functions including an aleurone concentrate., He will be concerned
with the utilization of this material in pasta products and biscuit
mixes and will be collaborating with the staff of the Macdonald
Institute on human diet studies., .Dr. B.L, Walker is engaged in
isolating and‘identifying the minor components of rapeseed o0il, a
number of which interfere with hydrogenation. Two members of the
department are presently on loan to the Department of Biochemistry,
Nufritioﬁ, and Food Science of the University of Ghana,

Other units on the campus with‘some research related to
Food Science include the Macdonald Institute Department of Food
and Nutrition which has a number of‘laboratory‘items forltesting
procedures., The Department of Animal Science has a meat research
orogram and their new facilities contain a very detailed and_
elaborate meat science research section. The Department of Poultry

Science has facilities for handling poultry, meat and eggs.

University of Manitoba

Research work in the Department of Food Science is concerned
with gaining a better understanding of the materials, processes,
microorganisms, and other factors, which are of major concern in
to solve some of the practical problems of the food industry.
Present research orojects include (a) the preservation of whitefish,

eggs and voultry, by means of gamma irradiation; (b) the possible
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use. of hizh gamma irradiatlon for controlling the microblal quality
of process water during rec1rculatlon, and for assisting in the
reclamation of this water; (e) the origin and control of Mastitis
problems in milk; (d) the occurence and possible methods of control
of pathogeoic microofganisms, soch as Salmonellas, in various
foodstuffs, (e) the fixation of flavonoid plgments in plant tlssues
when processed‘ and () the 1nfluence of ‘sprout 1nhib1ting levels
of gamma radiation on the comp051tlon and quality of potatoes when
processéd. | | |

" The research interests of the faculty mewbers are as
follows:' Dr. R.A. Gallop; potétovohehistry'and prooessing, waste
disposal and water utillZation; Dr; M.B. MoConnell, prooessing inA
relation to water and waste, food processing; Dr, H;M.'Henderson;
food enzymes, particularly phenolases, carbohydroses and myrosinasss
.in rapeseed; and Dr. D.E. Cansfield, flavonoids and other food

plgments.

Other Universities

There are several research projects in Food Science at -
each of Laval University, the University of Toronto and Macdonald
College of McGill_University as noted elsewhere in this report.A
- Other universities have limited ﬁumbers of or no Food Science
research projects. TholSurvey of Food Research in Canadian Universities
by the Food Research Office in 1966 indicated that one or more
projects related to.Food Science wers oeing carried out at several

other Canadian universities, Included are Brock University (one
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project in Chemistry), Carleton University (two in Bioiogy), McGill
" University (several projects in_Biochemistﬁy, Botany, Chemistry and.
Zoology), Memorial University (several projects'in Biology),.

~ Université de Montreal (several projects in Microbioiogy, Bidlogy,
and Dietetics and Nutrition),‘Mount Allison University (one project
in Home Economics), University of Ottawé (one project in Biology),
Queen's‘University (three projects in Pharmacology), University of
Saskatchewanu(many projects in Animal Science, Chemistry, Cfop Scieﬁée
and Dairy Sciencé) and Univeréity of Western Ontario (projects in
Botany, Medical Research, Pathological Chemistry and Phjsiology).
However, very few of the projects were directly related to food
processing and presefvation. Instead; the majority were concerned

with nutritional problems.
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" Food Technology in Canadian Collegee-and Institutes of Technology

Introanctibn; |

- The establishment of Instituteelof Technolegy in:the
provinces of Canada threugh the Federal-Provincial Vocational.Technical>
education plan has provided a means whereby young people can be .
technieally_trained,in the .area of food processing as well as in a>great
.many other'dieeiplines., A few Institutes have been‘quiek‘torrealize‘thei
value of includiﬁg a course.in food processiﬁg technology‘while chers
have very redently recegnized the_possibility of offering a.eourse
catering to. the needs of the food processing industry. Moet:Ipsﬁitutes_
have not Yet;chosen,to include food proceeeing in their total_program.
In Ontario, the Institutes‘are Being amelgamated with the‘Colleges of ‘
Applied Arts and Teehno;pgy,.andxtwe of these colleges arekstarting to
teech Food Technology. | |

There, has beep and_etill is a good deal of confusion ae:to“what
constitutes a satisfactory academic program in Fopd.Techhology‘inAa‘two
er three-year Inétitute eouree.._The Canadian Restaurant Association
has made a submission to the Colleges oflApplied Arts and Tecﬁnology in
Ontario in which iﬁ emphasizes the needs‘of the Food ServiCe Ihdﬁstry.‘
It should be made very clear that the purposes and program of a course
for this 1ndustry differ con51derab1y from ‘those Of the Food Procesqlngv
Indu try The Restaurant A85001at10n recommended that. the empha51s in
a two-yeer program be placed on the functions of management, w1th the
knoﬁledge éﬁd’pracfiee oflpreearaiion‘end service of foods beiﬁg secondary,
They also recommended that their ecedemiévprogram'be strongly integrated
with on-the-Job training and that there be an lnduutrv adv1sory comnlttee
Afor each program, It is 1nterest1ng to note that thls group also

cailedlfor university degree programs in their-area of interest.
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The On£3r16 Dietéiic'Associatidﬁ alsé submitted a b;ief

to the Ontafio Department of Education relative to courses of ... .
interest to them at the Colleges of Applied Arts and Technology.
They called for courses to educate persons for supervisory positions
in the food service industry and for the planning of curricula by
educators and industry representatives, The Dietetic Associatibnj
brief takes care to point out thet the qualifications for mémﬁéru
ship iﬁ their association include university graduation and that thé
graduates of food science technic¢ian, hotel and institutional |
manageﬁent, anéd hotel and restégrant management éoursésmight bést
be referred tp as food sefvice Supervisors. An elaboréte classifiéatibn
system for food service supervisors iS‘proposéd.

| The Food Processing'Industry has also,'ik'several 1dcations,
supported the establishment of Food Processing Technology courses in
the Institﬁtes. Industry personnel have served enthusiastically
on advisory committees and have many valuable suggestions on curriculum
and on the equipment and physical plant required for effective

teaching.

British Columbia Institute of Technology, Burnaby, B,.C,

A two-year course in Food Processing Technology has been
offered at the é.Q, Institute of Technology since the Institute's
inceﬁtion five‘years ago. There are four full7ﬁimé faculty.members
in Food Processing Technpiogy and there is an advisory cormitiee of‘
five persons from industry, government and education, About ZQ

étudents:are admitted each year to the program.
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The\course in Food Process1ng Technology prov1des a
knowledoe of the bas1c sciences and then proceeds ‘to technical
courses 1n-qual1ty control methods; food analysms, food preservation,

'sanltatlon, 1nstrumertatlon, proce551ng machlnery,_and business
management, There 1s a well—equlpped experlmental proces51ng
laboratory that enables students to become famlllar with food
‘processing methods énd testing procedures. There are numerous f1eld

:trlps to 1ndustr1al food plants and laboratorles to allow study of
the operatlons performed in commerclal food process1np.

A Food Productlon Technology optlon has recently been
added to the Food Processing Technology option and the two together
are called Food Technology.

: The staff in Food PrOcessing Technology consists of

'R,B. Hyde, Department Head, Food Process1ng, S.B. J Anderson, Food
M1crob1ology, S.L Hanson, Food Mechanlcs, Mlss J.F, wylle, Food

“Chemlstry and Analysis,

The,currlculum in Food Processing Technology is as follows:

Hours per week

- Subject ' ‘ Lecture -Lab

Year 1, Term 1~ Writing and Contemporary Thought . 2 1
Mathematics 3 -2

General Chemistry 3 3

-Introductory Physics 3 3

 Food Microbiology 2 an
Biology 2 3

Tutorials RS I

15 .20
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Subject Lecture Lab
Term 2 Writing and Contemporary Thought 2 1
Mathematics 3 2
General Chemistry 3 3
Introductory Physics 3 3
Food Microbiology 2 3
Food Processing 3 3
Tutorials L
16 19
Year 2, Term 3 Writing and Contemporary Thought 1 1
Instrumental Analytical Methods 2 3
Introductory Food Analysis 2 3
Mechanics of Machines 2 3
Instrumentation - 3
Business 2 1
Food Processing 2 3
Quality Control 1 3
Tutorials - 3
12 23
Term L ertlng and Contemporary Thought 1 1
, Instrumentation - 3
Work Study - 2
Food Processing 2 3
Process Analysis 2 3
Quality Control 1 3
Food Analysis 2 3
Sanitation 2 3
Tutorials - b
10 25

Specific details on the courses in Fobd Processing
Technology afe as follows: |

Food Microbiology - An introductory course in food
microbiology with emphasis on bacteriological:techniques. The use
and care of the microscope., The isolation of bacteria for purposes
of differentiation and classification by morphological, cultural and
bipchemical methods, The use of desirable microorganisms in the food

industry., ©Shelf-life studies, Maintaining high bacteriological
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standards in fresh and processed foods, Micrd-dféaﬁisﬁs of signifi-

cancé to agriculture, . Assessing microbiological test results and -

report writing to management,

Food Processing «~ The composition of foods. Nutritional
aspects."Aﬁ'iﬁtroductién'to:thejprdcésses of canning, freezing,
paéteurizing,:dehydrating,-salting, smoking,’ ferménfing,-and’tfeating
food with ionizing radiatioﬁs,“Experimental‘lbts ofvfood are
preserved by these methods during laboratory periods, '

.Food Processing - Detailed’studies of specific food-
manufacturing.processes, including déiry‘prcducts'ménﬁfacture,'fruitv
and vegetable processing, jams and jellies, fish and meat products;
edible fats and oils, fodd emulsions, brocessed potash products, and

many others. Characteristics of packaging materials, including

flexible films, and how they meet the package requirements of various*

fodds.

' Qﬁality Contrpl - ReSponsibilities_and organization of a

qualityhcontroi depaitment in the food industry,> Equipping a contfol_

laboratory, Methods of measuring and controlling quality factors,
Principles of statistical quality control. -Government standards.

Introductory Food Analysis.— Chemistry of‘the principal .

components of the major representative classes of foods and feeds,

Standard methods of analysis for common constituents,
Mechanics of machines ~ Basic mechanical principles.

Work and energy, power, efficiency. Power transmission, fluid

mechanics, - steam power and refrigeration. Materials of construction,

corrosion, maintenance, and lubricationq' Electrical power equipment

and its use in food processing,
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Process Analysis - The more important production-engineering
aspects of food manufacturing, - Basic processes, plant layout:and.
design, flow diagrams, materials handling, and production management
téchniques. , L

Aqud Analysis - Detailed'chemistry,qf the products of the
food industry. Vitamins and nupritionai supplemenﬁs,: Chqmistry of
various types of food deterioration and its prevention. Food
additivés~pre$ervatives, colouring, flavogring, and sweetening agents,
Physico-chemical and instrumental methods used in food analysis.

Sanitation «'Organization of a sanitation program in the
food industry,., Cleaning comppunds. Methods of disinfection and .
sierilization. Sanitarytaspeots of buildings and equipment, Safe
water supply. Waste treatment'and disposal. Insect and rodent

contfol.

Northern Alberta Institute of Technology, Edmonton, Alberta,

A Food Processing Technology'option has been deﬁeloped
within the Chemical Techndlogy,Departmént at the Northern Alberta
Institute‘df Techndldgyo‘ The first group of ten students is now
enrolled in the first year of the program,. Siuden£ numbers aré
expected to be 20 to 25 per year when the prégram'is fully operative,
No additional staff have yet been appointed but one instructor will
be appointed to handle the Fowd Processing Technology couréés.

Dr. Wesemann, Head of Chemical Technology, is in charge of

the program, An advisory committee is actively7participa£ing in the
plénning and Operatibn of the program, There are as yet no

sebarate facilities for Food Processing Technology and the responsible
staff members are seeking at least a sSeparate unit operations |

laboratory for food processing.
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o ‘The two year program in Food Processing Technology is

' designed ﬁp provide graduates who have gained competence in handling

‘ scientifié.equipment for chemical, physicai:and bacteriological

processes within the food plant,

Year 1, Quarter 1

Quarter 2

Quarter 3

Year 2, Quarter L

Details of the curriculum are as follows:

Subject

Economics I ‘

Effective Communications I

Basic Mechanics, Fluid Properties

Mathematics Prep. for Physical
Chemistry

General Biology ,

General Inorganic Chemistry

. Nutrition

Economics ii

‘Effective Communications. II

Electricity, Heat, Light

- Elementary Statistics

Microbiology I
Crganic Chemistry I

- Food Processing I

Microbiology II

Statistics , : .
Effective Communications III
Organic Chemistry II -

~ Instrumental Analysis I

Biochemistry

Food Processing II
Instrumental Analysis II
Microbiology III

tests and also in operating special. equipment and in supervising

Total Hours
Lecture-Lab

18
.36
72
18
18
60
22

32l

318

108
60
60

320
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Total Hours

Subject ' ' Lecture-Lab

Quarter 5 Food Analysié 8L
Food- Processing IIT ‘ . 8L

Industrial Relations I 36
Instrumental Analysis. 111 .60

Basic Industrial Instrumentation 60

324

Quarter € Food Processing IV . " 72
Industrial Relations II 60

Production and Marke ting 60

Quality Control : 72

Work Study _60

324

The courses in Food Processing Technology have not yet
been taught but the outlines of the proposed courses are very
similar to those in operation at the B,C, Institute of Teéhnology,

which were described in detall on the previous pages,

Cambrian College of Applied Arts and Technology, North Bay, Ontario

A three year course in Food Technology (after Ontario
Grade 12) will be offered aﬁ Cambrian College beginning in September,
1968, There are at present two faculty members in this discipline
but three full-time persons are anticipated, There is an existing
two~year course training graduates who are referred to as Food
Science Technicians, Laboratories andvequipment for both courses will
be in most cases the same, The College is houéed in an
o0ld high school buiiding but plans are beiﬁg made for establishment
of new facilities on a spacious new site. In the meantime,
arrangements for special facilities for Féod Teéhnology and Technidian

training are being wade,
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The course in Food Technblogy_stresses the production,
processing andvmanufaéture of food, Thé course content is clearly
differentiated from Food Service‘coursgs'wﬁich-are offered in
several locations in Qntario\and which stress the service handling
and distribution of fbods. It is éXpected that‘graduétes from the
Food Technology course ﬁill be capable of handling a-range of
scientific instruments and equioment, undgrtaking routine laﬁoratory
: procedures,.assistihg in quality'assegsment and control and under-
taking elementary research and»development projéC£s.
o Toe curribulum in Food Téchnology is as follows:

Hours per week

Subject . ©- Lectures Lab .

Year 1, Semester 1  General Chemistry I 3 L

Biology = 3 b

Physics I - 3 L
Mathematics I - - 3
Communications l

Psychology 3 _

19 12

Semester 2. General Chemistry II 3 b

Physiology 3 L

Physics IT 3 L
Mathematics II 3
Logic 3

Sociology 3 _

18 12

Year 2, Semester 3 Inorganic Chemistry I- 3 5

Microbiology o 3 5

. Organic Chemistry 3 5
"Mathematics III 3

English Literature 3 -

15 15
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Hours per week

§2bjec£ B Lectures Lab
Semester L  Inorganic Chemistry II 3 5
Physico~Chemical Analyses 3 5
Organic Chemistry II 3 5
Mathematics IV 3
Contemporary Social Issues L .
16 15
Year 3, Semester S Biochehistry -3 5
_Introduction to Statistics 3
Food Technology I 5 3
Food Analysis , 3 5
Production and Marketing 2
Work Study 2 .
18 13
Semester 6 Food Chemistry 3 5
Statistical Analysis 3
Food Technology II 5 3
Food Quality Assessment 3 3
Quality Control 3
Industrial Relations 2 .
19 11

Specific details on the courses in Food Technology are as
follows:

Food Technology I = The functions of food technology;
classification of foods; food as a raw materialy food spoilage and
its prevention; refrigeration in food processing; frozen foéds;
drying; shoking of foods; canning; curing; delicatessen and related
food products,

Food Analysis - Fundamental concepts of food analysis;
proximate énalysis; the determination of moisture; salts and ash;
carhohydrate analysis; fats and oils; protein determination; acids

and bases; determination of pullution,
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Food Chemistry - The biochemistry of muscle; meat and
;meat.products;-bostpﬁortem changes in meat; structural aspects of
fruit and vegetables; the~compesition:of milk and milk prodﬁcts;
cereals; the use of food additives; flavour and aroma in foods,

Food Technology II - Mechanical handling; plant.and‘line-
layout; combliance with laws and regulations; norms for materials . .
and energy; location; transportation; quality standards; processing
procedures;'hyéiene and sanitation; markets and market requirements;
storage and shipping; Federal and Provincial regﬁlations.

Food Quality Assessment - The importance of quality;
subjective methods of quality assessment; the training‘of panels;
organoleptic standards; objective methods; chemical and other methods
of quality assessment; interpretation of resulﬁs; correlating subjective
and objective. methods,

Quality Control - Responsibilities and organization of
quality control department; principles.of quality control; methods
of quality determination; government and trade standards of quality;
recording and reportingﬁ control charts; evolutionary operations;

inventory and production control; budgeting,

St. Clair College of Appiied Arts and Techriol‘ogy', Windsor, oﬁﬁario‘
A three-year course in Food Processing Teehnology has Been
developed at St.nClair Cpllege withvstudente starting aﬁ‘the first
and second years in Septembef 1968, Entrance to first year is after
Ontario Grade 12 and studente may enter secend year from Grade 13.
Mf. D, "Grolman, Chaifman of CheﬁiCai Technology at the Cellege.has

been the prime mover in the establishment of this new program.
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An -ad hqc committee representing the foed, beverage,
distilling, brewing, meat and dairy industries, éssisted with the
development of the program. The objective of the program is to
educate people for factory supervisory positions, with adequate
background in scientific as well as processing asbects of the food
industry. Graduates will have a broad background without specialization
in any one aspect of the industry, and will have a good knowledge
of human and labour relations.

The first year is general with other technologies. The
entire program will be closely integrated with and administrated by
Chemical Technology using their facilities with the addition of a
unit operationsxlaboratory with small scale processing equipment,
and microbiology apparatus. Instructors will be drawn from the
present Chemical Technologyvstaff together with new staff'members
drawn from the food industry. Part-time instructors will be drawn
from industry.

The curriculum for Food Processing Technology is as

follows: . .

; First Term Second Term
Sub ject Hours per week Hours per week

Year 1 Liberal Studies L L

Mathematics 5 5

Chemistry 5 9

Physics L L

Electricity 5 3

Applied Mechanics 5 3

Physical Education 2 2

30 30
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Year 2 Liberal Studies
© Mathematics
" Analytical Chemistry I
Organic Chemistry I
Unit Operations I
Quality Control Pr1P01ples_
Nlcroblology

I Wwww i
I Fwwit

'r\ir\)l—{uuvrr
N www

no
(@]

10 10 1

Year 3 Industrial Psychology
Mathematics
Biochemistry
Microbiology
Food Analysis
Unit Operations II
Technical Report
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Unit operations denotes the processing equipment and
principles as well as small scale instrumentation, and factory
studies. The industrial psychology course will include reporting,

recording, human relations, leadership, union relations, and so on,

In general, this is a course to benefit potential supervisors.‘
Emphasis‘in the third year mathematics course. will be placed on
statistics and statisticai quality coﬁtrol, and such business
subjects ‘as costing; orofit and loss statements, time study, and .
so on, from a production point. of view.

Food Chemistry will be emphasized in the Biocheﬁistry

- course, The third year Microbiqlogy course will have»heavy emphasis

on sanita£ion. _The‘food.analysis @ourse will be primarily quality
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control, wet (chemical) methods during the first term; instrumental
methbds during the second terﬁ. Unit Operations II will include
factory studies, all types of processing, preservation, dehydration,
condensation, pasteurizatipn, emulsification, éonVeying‘equipment
and related controls. Short courses covering such topics as
pesticides, waste disposal, organoleptic analysis and others will be

included in the curriculum,

Institut de Technologie Agricole, Saint-Hyacinthe, Quebec,

The Agricultural Institute of Teéhnology is housed in a
superb building complex which inclﬁdes elaborate facilitiés for five
departments including the Department of Food Technology which has
programs in Dairy and Focd Technology. The staff in Food Technology
number aporoximately twenty.

The programé‘in Dairy and Food Technologynhavé been offered
since the Institute opened in 1962, The‘curriculum is spread over
three academic years, The students must spend the two summer
periods in a food plént to provide the desired ihdustry experience,
The objectives of the curriculum are: First, to provide a sound
general education based on the study of’languages, sbciology, economics,
bookkeeping, mathematics and general agriculture, that is, soils, -
plant-biology and animal husbandry; secondly, to provide a
wide scientific knowledge including the study of many branches of
science including physics, biology, genetics, botany, microbiology,
chemistry, biochemistry, human and animal nutrition, anatomy,
physiolog& and ‘hygiene; and finally, to provide an elaborate
training in the field of food technology which is adapted to today's

needs,
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Students in dairy technology are given théofetical and
practical training in butter-making, ice eream manufacturing, cheese
making, the manufacturing of concentrated milk and milk products,

market milk, quality control, dairy bacteriology, hygiene, dairy

- mechanics, marketing, legislation, administration, selling and

advertisihg. Students in food technology must take courses in
fruit and vegetables,'chemistry, food microbiology.and hygiene,
applied ﬁechanics, food preservation; canning, freezing,‘dnying;
industrial fermenﬁatiohs, technoiogy.of vegetables and méat products;
quality control, marketing, legislation, mahagement,Aselliﬁg and |
advertising, There are more than fifty industrial viéité and many
presentations by visiting food specialists, The graduates are
prepared broadly for work in almost all branches of food
technology. |

‘A new optibn in Food Saniﬁation has recently been added.
in the Department. The main purpose is_to train students in.the‘
field of food inspection for food plants, Federal or Pr_o%ri’ncial
Governments, and city sanitary inspection‘serVices. "Students téke
courses in their third yéar which are directed toward sanitation
including food quality control, animal hygiene, parasitology and
entomology, general pathology, food plant sénitation, epidemiology,
immunology and fdod‘toxicants, food"inspéctioh, and organizatioh
of inspection services., Four months of.practical work in food
inspection'are required,

The staff of the Department of Food Technology includes’

Mr, Edouard Brochu, Head of the Department; Mr. PauIAEmilé'Belley,
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Head of the Food Hygiene Section; Mr. Lionel D'Amours, Head of the Dairy

Products Section; Mr. Leo Emand, Head of the Livestock Products Section;

Mr, Jean-Paul LaHaye, Head of the Plant ?roducts Section; and Mr. Laurent
Ouellet, Head of tne Léboratory Technique Section.,

College of Fisheries, Navigation, Marine Engineering and Llectronics,
St, John's, Newfoundland,

The College occupies extensively renbvated buildings
formerly occupied by the Memorial University. The Department of Food
Technology offers a three-year diploma course with some vpractical
training in industry. The Department is primarily. responsible for
the technical training necessary in the utilization of raw materials
of marine origin but the subject matter covered is of general
applicatioh in food proqesSing. The scope of the training extends
from simple plant operations, such as handling and cutting, to
highly specialized operations such as plant design engineering.
Entrance requirement for thé program is_essentially completion of
Neﬁfoundland Grade 11,

The curriculum in the first year consists of courses in
Engiish, Physics, Mathematics, Engineering Drawing, Inorganic and
Organic Chemistry, Biology and Physicgl Education. In the second
year the courses are English, Physics, Mathematics, Mechanical
Engineering, Electrotechnology, Biology and.BacteriOIOgy, Organic
Chemistry, Food Chemistry, Food Analysis, Processing Technology
and Physical Education, In the third year students.take Mechapical
Engineering, Food Engineering, Food Analysis, Processing Technology,
Fishing.Methods, Plant Management, Technical Projecfs, Food Laws,

Physical Education and optional subjects,
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A measure of snecialization‘is pernitted in the‘thirc year
of study. Courses. are offered‘in'management and sales in recognition
of the role of Food Technologists in production and manufacuring.-.
,Ooportunity.is also giVen to specialize in such subjects as Fisheries
Law, Inspection Me thods, Collection of Statistics, and so on,

The Department of Food Technology also offers a number of
vocationallcourses varying in duration from a few weeks to six
months, w

There are five staff members in Food Technology with Mr. ‘9
Sepic as Senior Lecturer. Supporting staff are located in other
departments.

Some details_On course content are as follows:

Food Chemistry‘(First course) - General Biochemistry
including carbohydrates, lipids, proteins, vitamins; enzymes and
their importance in fooo technology, | |

| Food Chemistry (Second course) - General chemistry of
foods including meat and meat products, fruit and vegetables, milk
and milk products, cereals and their uses, food additives, the
flavour and aroma of foods,hand measurement of flavour,

Food Chemistry (Third course) - Chemistry of fish including
general composition, nitrogenous constituents, elemental comoosition,
vitamins in fish;grigor mortis, and the effects of composition on
quality.> | |

.Food Analysis (First course)i- Methodology including

gravimetric, volumetric and instrumental analysis,
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Food Analysis (Secoﬁd course) -~ The analysis of foods
including moisture, salt and ash, carbohydrates, oil, protein,
acids and'bases, water, pollution énalysis, and analyéié'oé fish .
produc£s. | | . |

Food Techﬁology (First; second, third, fourth and.fifﬁh
coufses)." Fish processing including fish as food, spoilagefof fish
and its prevention, classification‘of fish, refrigeration.in
fisheries, fishing methods’and characteristics of fish. Salting,
drying, smoking, canning and fish by-products, Fish oil and meal
processing., Plant sanitation.,

Food Anélysis (Third course) = Quality assessmént including
quality definitions, subjective methods, objectiﬁe methods, intef---
pretation of results, and grading. | |

Food Engineering (First course) = Unit operations
including material and energy balance;'fluid flow, heat trénéfer,
methods fér thermal process evaluation, dehydration, freeze dfying,
extraction, filtration, and strength of materials,

Food Engineering (Second course) = Refrigeration including
characteristics of products, refrigeration equipment, insulation,
instrumentation, maintenance and construétion of storages. .

Food Engineering (Third course) - Processing engineering
for marine producﬁé. Equipment for fresh, frozen, salted, dried,
stkéd fish processing'and for fish meat and oil plants.

Food Laws - Fishery produéts insbéction service and
legislation, grading, requirements and regulations, standardé,
processing and sanitation,

Technical Projeats -IPlanning and designing, applicatioh of

processing methods, capacity and assortment of products, location of

plants, equipment, power and water requirements, waste, water and air pollution,

cees93



- 93 -

Recommendations for Food Science and Technology from Canadian Educators

Most educators were genuinely interested in the need for
adequate‘numbers of Food Sciencé(and Technoloéy graduates and offered
many heipfulAsuggestions énd comments relative to.their education,'
even thqqgh, in most cases, they wouid not be pgrticipating themselves.

These thoughts have been placed in general categories and summarized.

Food ‘Science and Technology Curficulum>Suggestions

The need fof fémiliarization with the real problemsAin
\industry was frequently mentioned. There must be a balance of
academic and practical training and the gradgate must be familiar with
industry proﬁlems, At the same time there must be an appropriate
balance of number of stgaents in voqational schoois, institqﬁes and ‘
in the universities. Praptidal training was considered to be
essential and many thought it_should be compulsory. Stﬁdents‘shoula
also becom enthused abogt fdod indgstry problems in fheir-formal“ |
course work, Fieid tribs and extended tours of industries wéuld also
be desiréble. The employer should realize,.howe%er, that even with
industry éxéerience, the ﬁQWAgraduate may not have done much appliedl
work and must be broggnt aloﬁg by industry aﬁd gain practical experience
on the job, Indﬁstfial relations courses might be included in the
curripulum because many gfaduateé will ulfimately fit into administrative
roles in_ﬁhe food industry. Some economics and business management -

should be present in all curricula.
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A great deal of éffort'should be put inté development of
suitable curricula. The enth&éiasm of students can be'killed if
the academic program is inappropriate; for examﬁle, if too much
non-food material is included, such as meaical biochemistfy and
microbiology. Food Science and Technology curficula should not
include courses which are only.remoteiy'relevant. In fact; courses
have failed in the past primarily because of this, At the same
time the availability of good sﬁpporting coufses in science
departments was noted‘as essential, particularly in Chemistfy,
Physics and Mathematics, .

Some educators were concerned ﬁhat the graduate of an
I,F, T, model curricuium may lack.depth and the graduate may not be
sufficiently expert in any area to funcﬁion professionally., It
was noted that a great deal depends on the individual graduate and
the'primary requirement is for people who are able'to think and
handle food probléms, Food Science and Technology curricula
should be forward looking, They.shquid be leading the food induétry
and not following, | | |

The environmental ﬁeaitﬁ aspeots.of Food Séience and
Tecbnology should not be overlo&ked in the teaching and research
program of an up—to—déte department.- This should include air and
water pollution, water sﬁpplies, waste disposal, sanitation,
pesticides and.pesticide résidues in foods, Maﬁy_peopie noted
that unit Opefations léboratories must be made aﬁailéble in
institutes, colleges, and universities as an absoiutely‘essential.

part of Food Science and Technology.
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Strengthening Present Food Sc1ence and Technology Programs

Many educators noted that Food Science and Teéhnology
Programs would benefit greatly if the staff members.hecame more
familiar with induStry problems. Many considered that in many
cases‘there is a gulf between the educational institutions and
industry which is'largely the result of a breakdown in communications.
Other industries were noted to be much more advanced in their
relationship to the educational 1nst1tutions than are the food
industries. The aggress1veness of the petroleum, chemicel, pulp |
and paper industries and others is shown by_the scholarships and
research grants awarded to educational institutions and also by
the much higher proportion of scientific_research going on in‘the‘
industry. ‘

éroximitylto industry is an important source offstrength
in a Food Science or Technology department, >Institutions would be
wise to determine the nature of the food industry in the1r area or
province, A_survey of industry problems and research needs would
be a very valuahle project fhe areas in which reseerch is needed
should then be summarized in as Spelelc terms as poss1ble.» The .
educational 1nst1tutions must get spec1fic details on industry
problems if these are to be used effectively in teaching and research, ,
It was suggested that Food Science or Technology departments should
have an advisory board of industry people to adviseyon-education

and research programs.
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Because the strength of an academic program, particularly
at the Univefsity level, is closely related to the calibré and
appropriateness of concurrent research activity, the food industry
was called on to support university research;"pafticularly if gdver-
nment incentives could be taken:adVantage'of by theyindustry. It
might be possible to establish a central general organization>6f the

food industry or form organizations of commodity groups., Indus£ry-
Asupported chairs in Food Science.ahd Technology were suggésted as

a means of strengthening edﬁcatioﬁal work.. The federal and provincial
governments were also urged to lend more direct support tb Food
Science and Technology Departments,

The establishment of Industrial Research Institutes in
close association with educational units was'suggested fo provide
the needed acquainténcé with inddstry problems and to provide
research projects suitable for students. It was noted that some
institutions might not be able to establish an Institute for warious
reasons, It was noted that communication between industry and
education would be bound to improve if more scientists were employed
in the food industry who would feel free to contact and communicate
with educational scientists,

Food Science and Technology Departments were urged to
establish evening programs and short édurses for the upgrading of
the technical and scientific base of the food industry. The food
industries might also consider supporting their staff members for

full-time studies,
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The educafional insti£utions were noted to heve a
responsibilify to the coﬁmupity; 'The instifutiens should respend
to community needs. ‘They sﬁould explore and draw the meps‘for
progress, At the same time, the institutionsvmust avoid making

commitménts before the map is charted.

.'<Suggestions for Impfovement»of Nurbers of Students

There were many suggestlons on the recru1tment ef
sufflclent students in Food Science and Technology programs, Ir-
more students are to be encouraged to take Food Science and
Technology, guidance offieefe in schoois; institutee, colleges and
univefsities must Be influenced, At pfesent, students are frequently
not well-ad#ised and only after graduation do they reelize what they
shoﬁld have ﬁaken. There must.be'advertising.pf opportunities and
courses aﬁd pferequisite requiremeﬁts; The guidence officers_ﬁust
know where students are needed There is at.present eo patterﬁ; one
or a few 1nd1v1dual faculty members develop a vigourous program and
. it goes ahead. |

Food Science end Technology Staff members-can speak to
hlgh school audiences @ither in Biology courses or in general
-assemblles but this was noted to be very tlme-consumlng. Other
‘groups could be addressed,lncludlng parents and early-year university .
students in other prograﬁs. Other methods which eould be used include
filmstrips, placards, and eortable showeases.

Students sﬁould be. encouraged to transfer'into Food Science

and Technology from other more general programs, Studdnts should
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‘also be encouraged to transfer from institutions without Food
Science and Technology because many'sﬁudents do not decide what

to do until they are well into their higher education. They offen
first emBark on a general program and procrastinate on the
selection bf a sbécialty. Many genefal science students in the
universities are on pre-medibal énd pre-dental programs énd
subsequently do not enter Medical or Dental School for a variety
of reasons, Some of these students should be encouraged to enter
Food Science and Technolog;:ys Sevéfal educators suggested that students
should be permitted to transfer ffom the,Collegeé and Institutes of
Technology ﬁo Uhiversity with apbropriate credit allowed for courses
taken, One problem was noted to be thét of course evaluation.

Many studenté graduating from general science:programs
_could become graduate stﬁdents‘innFood Science, It was,nbted that
such graduétes can get into American Universities much more easily
than Canadian, Three-year pass degfees in Science as offered in
mahy institutions might be followed by a final fourth year of Food
Science aﬁd Technology although some noted that this would hardly
be sufficient time to provide a satisfactory professional:graduate.
Scholarships were noted to be a very uéeful method of

interesting students in the Food Science and Technology field and

a system of scholarships shoﬁld'be established. At the same time
some suggested that scholarships should not be Einding on students
staying in the fieild, Government agencies should Be encouraged to
start scholarshiv programs related to Food Scieﬁce and Technoiogyv

much like those started for Meteorology and Librarianship.

oooa-l99




- 99 - .

Industries could provide."summer schqlarships" for
students in Food Science and Teéﬁnology to provide industry>
experience withoutvspecific wage'arfaﬁgements. - These would perﬁit
students £o become familiar.with industry és scholars rather than
laboﬁfers. It was suggéétgd that industry could provide éummer
jobszfor Science students to encourage fhem'to take Food Science and
Tecﬁﬁblogy. Science underéraduates would prefer to spend a summer
in work related to théir ultimate profession if. they can find a
suitable sﬁmmef positidn.\ Caution was'expressed that speéial effort
‘should_be oput into determining whether prospect&ve students are
genuinely interested énd not'just looking for a way to earn money.
Some noted that summer student programs will require a re-education
of indusﬁry; A11 too often present summer students are merely " joe-
boys" fillihg in‘as seasonal help, Industry'must take students into
meaningful situations and réalize that they are.potentialistaff
members, Work reports should be required,

A fundamental pfoblem in fecuiting(studeﬁts was noted to
be their feeling ébout acceptance of work in the food‘industry on .
graduation. Students must be taught‘to abprecigte the depth to
which they might become involved in the food industry, The glamour

of Food Science and Technology must be .increased.
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Education and Research in Related Disciplines

Applied Microbiology

The training required for a modern, successful, applied
microbiologist is of concern to many prominent microbiclogists. 
It has been difficult to obtain general agreement on the subject.
Surveys of prospective employers show that laboratories wish to
have a man trained to their special needs .and full of enthusiasm
for routine work, As well he must be verceptive enough to solve
the problems facing the laboratory. Departments of Microbiology
in universitiss, however, recognize that they cannot'really_train<
a person for a specific position or organizational niche, This can
be approached only in technical‘institutes devoted to a particular
specific program., Instead, the universities provide a graduate
with enough knowledge to permit a variety of alternatives on
graduation, Any program for his education must permit him to move
and work in fields for whicﬁ he- is not specifically trained,

In modern applied microbiology a man with training to the
bachelor 1evel may be a technician doing laboratory work under the
direction of someone with more experience, -but in a smaller
_organization he may be the microbiologist wifh an enormous range
of responsibility. The iaboratory man may advance through attain-
ment of more technical training or through entering areas such as
administration, production and sales, where experience and ability

to deal with people becomes more important than technical knowledge,
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‘_Various ideal university curricula have‘been proposed,
with emphasis on basic sciences andlmicrobiologyf The_microbiologists
are acutely aware that very few students_enter univensitylto teke
applied microbiology, 'Instead, the student discovens this area in

his early years at university.

Chemical Enhgineering

Chemical Engineering is established as a distinct branch
of engineering with emphasis cn processing operations such as.fluid
flow, mess transfer, and heat transfer, in the various cnemical
industries. ‘Biochemical Engineering has developéd as a sub-discipline
of Chemical Engineering as a result of identification of transpcrt
and kinetic .phenomena which are common to induétries'dealing with
the processing of 5iolcgicalvand biochemical materials and systems.
The apolication of chemical engineering principles has eeen extended
beyond work with the heavy chemicals and petroleun indnstries. The
interest of the biochemical engineer may extend to food processing,
beverage manufacture, pharmaceutical supplies, bacterial testing,
and waste treatment,

Sevefal world professional organizations have established
nee divisions in biochemical engineering and related areas, end
Universities have been setting up new programs, notably in Great
Britain, the United States, and Jépan.

Departments of Chemical Engineering in Canada are ‘becoming
increasingly interested in this field of study.' Dr. M.M. Young

recently studied the Canadian situation., He sent questionnaires to
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74 industrial firms and government agencies., He also examined the
curricula of all the 15 Canadian Universities with Chemical
Engineering féculfies. Views from bfospective employers on the
relative merits of undergraduate and postgraduate University
training were also sought,

| The Department of Chemical Engineéring at the University
of Waterloo has provided a course option in its undergraduate |
curriculum and has provided research opportunities in its post-
graduate programs. Queen's University_has alsq set a program and
other'Universities.are considering setting up programs.

The present and future needs for bilochemical engineers
appear to exceed the present rate of supply. At the same time it
was concluded that some measure of control on the present possible
preliferation of University programs in Biochemical Engineering

would be desirable,

oesed03




1.

3-’

Te

0

- 103 -
- ... . References."

Armstrong, J.G. "Professional technical manpower requirements

“in the food and beverage industries". Canadian Food Ind. 37(10)

- Atlantic Provinces Economic Council., "Agricultural Manpower in

 tbe Atlantic Reglon, Present State and Future Training Needs",

0

1967,

»Belanger,iA."Wational-Education Coﬁmittee;Repoft,\Canadian

Institute of Food Technology." 1961. Mimquraph; 

Bdgh-Sgrenson, L., Ellemann, G., and Jul, M,  "Education in’

' Food Science and Technology". Danish Meat Products Laboratory, .

- Copenhagen, Denmark. 1966, Mimeograph.

Canadian Kestaurant Association, Coﬁmittee on Education and
Research, Tdronto._ "Proposed Course for the Collegeé of Applied

Arts and Technology from the Canadian Restaurant Association".

_Undated mimeograph,

Case, Peter, "Food Technology EducationjLacké‘Clarity and
Direction", Food“invCanada..~August 1966, _
Clegg, L.F.L. "The Education of Food Scientists in the U,K.",

Canadian Food Ind. 38(6) L6-L7. 1967.

'Clegg, L,F.L. "Deﬁartﬁent of Food Science, University of Alberta";

Canadian Institute of'Fon Technélogy~Joﬁrha1 1: 1A18¥A20,

January 1968.

- Department of Induétry, Food Products Branch, ‘"A Report on

Dairy Research in Canadé (l96h-65)"._.l965.; Ottawa.

Ceee .10)4




10.

11l.

12,

1k,
15.

16,

17.

18,

- 1ok .

Department of Industry, Food Products Branch, "Meat Research
Survey at Universities, Colleges and Government Research
Facilities in Canada", 1966. Ottawa.
Food Research Information Office, Canada Department of Agriculture,
"Food Research in Canadian Universities, January 1966". Mimeograph.
Koft, B«W., and Umbreit, W,W, "A Discussion of the Training
of Applied Microbiologists". Advances in Applied Microbiology,
6: 227-239 196hL. l
Ontario Dietetic Association, "Existing and Proposed Courses
in the Colleges of Applied Arts and Technology". Mimeograph,
November 1967,
Parkinson, W,R, "Food Technologists Survey".
Pyke, Magnus. "Food Science and Technology". John Murray,
London, 1964. Part 3: The Training and Employment of Food
Technologists. pp. 165=197,
Riel, R.R. "Le Departement des Vivfes, Universite Laval',
Canadian Institute of Food Technology Journal 1: A20-A2L,
January i968. .,
Smith, D,B, and Walters, A,H. "Introductory Food Science";
Classic Publications Ltd., London. 1967. |
Chapter I(b) Education and Research
Chapter VI Higher Education
Tilgner, D.J., and Borys, A, Eds, "Proceedings of the 2nd
International Congress of Food Science and Technology"., 1966,
Warsaw, Poland, Topic H. Special Problems.in Food Science and

Technology,

0-00105'



19.

20,

- 105 -

Hawthorn, I. "Modern Trends in Education and Training".
pp. LOS-413,

Schultz, H.W, "Training Food Scientiéts and Food Technol-

ogists in the United States" pp. h15-L28.

Young, M.M. "The Supply and Demand of Biochemical Engineers:

A CénadianLSurvéyﬁ"Departméht of Chémical Engineéring,
University of Waterloo, Ontario. 1967. Mime ograph,

Young, M.M, “Biptechnoldgyzand the chemical.éngineer; The
growing significance of biochemical engineéring". Chemistry

in Canada, 17, No. 9, 34-36, 1967,

..'106 .



- 106 -
Appendix A

Educators Interviewed

Memorial University éf Newfouﬁdland, St; John's,
The Lord Taylor,.President
Dr. L.A,W, Feltham, Head, Depaftment of Biochemistry
Dr. M. Laird, Head, Departmént of Biology
Mr. Ross Peters, Departmént of Ma£hematics

Dr. E. Bullock, Head, Department of Chemistry

Newfoundland College of Fisheries, Navigation, Marine Engineering °
and Electronics, St. John's,

Mr. K, Sepic, Senior Lecturer in Food Technology

Dalhousie Univérsity, Halifax.
Dr, Henry D, Hicks, President
Dr. C,B. Stewart, Dean, Faculty of Medicine
Dr. C.E. van Rooyen, Head, Department of Microbiology
Dr. C.W, Helleiner, Head, Department of Biochemistry
Dr. K.E. von Maltzahn, Head, Department of Biology
Dr, W.J, Chute, Head, Department of Chemistry

Mr, E.B., Mercer, Assistant to the President

Nova Scotia Technical College, Halifax,
Dr. M.,R. Foran, Dean of Graduate Studies and Head,
Department of Chemical Engineering
Mr. A.,B, Steeves, Head, Department of Industrial Engineering

Dr, 0. Cochkanoff, Director, induétrial Research Institute
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Acadia University, Wolfville, Nova Scotia..
Dr. J.M.R, Beveridge, President
Dr. E.C.'Smith;'Vice-Presidén£,-Acaaemic
'béan'E. MacMillan, School of Hbme Economics
Dr, E,P. Linton, Head; Departﬁént of Chemigtry
Dr. Brian P,ARobinson, Department of B;ology

Dr. Joseph Basaraba, Department of Biology

Nova Scotia Agricultural College, Truro, Nova Scotia,
Dr, W.A. Jenkins, Principal

Mr. A.D. Ells, Dean, Vocational and Technical Training

- St. Francis Xavier University, Antigonish, Nova Scotia,
| Dr, John J, MacDonald, Dean of Science
Sister Catherine MacNeil, Dean of Home Economics
' Sisteér Margaret Delorey, Home Economics

"Sister Helen T. Abound, Home Economics

Mount Allison University, Sackville, New Brunswick,
Dr, Laurence H, Cragg, President
Mr. Jghn W.T, Judson, Executive Agsistant to the>President
Dr.j’ Wilson B, Stallworthy, Head s Department of Biology
Dr, Lawrence R.C. Bafcléy; Head; Department of Chémistry
Miss Marjorie Kennish, Head, Department of Chemistry
University of New Brunswick, Fredericton.
Dr. C, William Argue, Dean of Science
Dr, Orville T, Page, Department of Biology

‘Dr. John W, Ker, Dean of Forestry
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Université Laval, Juebec.
Dr, k.C. Lachance, Dean of Agriculture
Dr, R.R., Riel, Head, Department of Food Scieﬁce

Sister M, Ouellet, Head, Department of Dietetics

Université de Sherbrooke
Dr. Louis~Paul Dugal, Vice President, Administration
Dr. Jean-Marc Lalancette, Dean of Sciences
Dr., Robert Saucier, Head, Department of Biology

Dr. Gerard E., Pelletier, Head, Department of Chemistry

Universitéldg Montreal
Dr. M, Roger Gaudry, President
Miss Rachel Beaudoin, Director, Institute of Dietetics
and Nutrition
Dr, M, deGuise Vaillancourt, Assistant Dean, Faculty of
Medicine

McGill University, Montreal.

Dr. G.,A, Ratcliff, Chairman, Department of Chemical Engineering

Dr, O.M. Fuller, Department of Chemistry

Macdonald College of McGill University, Ste. Anne de Bellevue, Quebec,

Dr. Jean David, Department of Horticulture and Chairman,

Food Management Option

Dr., R.H, Common, Chairman, Department of Agricultural Chemistry

Dr. H,F, MacRae, Chairman, Department of Animal Science
Dr, A.C, Blackwood, Chairman, Department of Microbiology

Prof, Helen R, Neilson, Director, School of Food Science
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Sir George Williams University, Montreal
‘ P;Of. D,B, Clarke, Vice-Principal, ‘Academic
br. JR. Ufford, Chairman, Department of Chemistry

Dr, C.F. MacLeod, Chairman, Depaftment of Biology

Institut de Technologie Agricole, Saint-Hyacinthe
‘Mr. Robert Dumais, Director
Mr, Edouard Brochu, Head, Department of Dairy and Food

Technology

Dr, Leo Marion, Dean of Pure and Applied Science

Dr. Andre DesMarais, Chairman, Department of Biology

Dr. Benjamin C.Y, Lu, Chairman, Department of Chemical
Engineering

Dr. Bernard Belieau,'Department of Chemistry

Dr, Antoine D'Iorio, Chairman, Department éf Biocheﬁistry,

- Faculty of Medicine

i
‘ University of Ottawa ,
Dr., Roger Guindon, Rector
Carleton University, Ottawa
Dr., HH.J., Nesbitt; Dean of Science
Dr, W,I, Illman, Department of Bipl&gy
Dr. G, Setterfield, Chairman, Department of Biolbgy

Dr. P.M, Laughton, Department of Chemistry

. St. Clair College of Applied Arts and Technology, Windsor.

Mr, D, Grolman, Course Director, Chemical Technology.

cesellO




- 110 -

Mr, C.M. Jackson, Vice~President
Mr. Francis J. Sheeham, Vice-Principal, Institute of

Technology.

Cambrian College of Appiied Arts and Technology, North Bay.
Mr, John Jaffray, Teaching Master, Food Technology.

Mr, Ian Macdonald, Instructor, Food Technology.

McMaétef University, Hamilton
Mr, Manuel Zack, Assistant to the President
Dr, A.N, Bourns, Vice-President, Science
Dr, D,R. McCalla, Dean, Faculty of Science
Dr., H.F., Stich, Chairman, Department of Biology
Dr, N.W, Radforth, Chairman, Organic and Associated
Terrain Research Unit

Dr. R,H. Tomlinson, Chairman, Department of Chemistry

University of Windsor
Dr. F.A. DeMarco, Vice~President
Dr. Maurice Adelman, Head, Department of Chemical Engineering
" Dr. RoJ, Doyle, Head, Department of Biology

Dr. R.J. Thibert, Department of Chemistry

University of Waterloo
Dr. H.E. Petch, Vice-President, Academic
Dr. D.B.N, Hynes, Chairman, Department of Biology
Dr. A.G, Kempton, Department of Biology
Dr. T, Viswanantha, Department of Chemistry
Mr, A.S, Barber, Difector, Co-ordination and Placement

Dr, MM, Young, Department of Chemical Engineering
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University of Guelph
Dr., W.C. Winegard, President
Dr, B.C, Matthews, Vice-President, Academic
Dean N.R. Richards, Dean, Ontario Agricultural College
Mr, E.W, Franklin, Department of Horticulture
Dr. S.J. Slinger, Chairman, Department of Nutrition

Dr, J.C. Alexander, Department of Nutrition

University of Manitoba, Winnipeg
Dr. Hugh H. Saunderson, President
Dean L.H, Shebeski, Dean, Faculty of Agriculture and
Home Economics
Dr. L.A., Lloyd, Director, School of Home Economics
Dr. R.A. Gallop, Head, Department of Food Science
Dr, H, Lees, Chairman, Division of Biological Sciencés
and Head, Department of Microbiolegy

Dr. R,H, Betts, Head, Department of Chemistry

University of Saskatchewan
Dr. J.W.T. Spinks, President
Dr. R.W, Begg, Vice-President and Principal, Saskatoon Campus
Dr, D,L.T. Smith, Dean, College of Veterinary Medicine
Dr, J.B. Saunders, Department of Veterinary Microbiology
Dr, N.R, Nieken, Department of Veterinary Pathology
Dr, Edith C, Rowles Simpson, Dean, College of Home Economics
Dr. D,F. Moore, Dean, College of Medicine
Dr, J.A. Trew, Acting Head, Department of Biochemistry
Dr, W.C, Gibson, Head, Department of Dairy Science

Dr., J.M, Bell, Head, Department of Animal Science
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W.,H. Johns, President

Wyman, Academic Vice-President

Brown, Associate Dean of Graduate Studies

L.F.L. Clegg, Head, Department of Food Science

Elizabeth L. Empey, Director, School of Household
Economics

J.M, DeMan, Department of Food Science

J.G. Armonstrong, Department of Food Science

H. Jackson, Department of Food Science

Calgary

H.S. Armstrong, President

H.,A,R., dePaiva, Acting Dean of Engineering

R.A, Ritter, Head, Department of Chemical Engineering
D.,H. Norrie, Head, Departmeﬁt Mechanical Engineering
R.,H, Mills, Head, Department of Civil Engineering
G.M, Gaucher, Department of Chemistry (Biochemistry)

Huber, Department of Chemistry (Biochemistry)

Northern Alberta Institute of Technology, Edmonton

Dr,

Wesemann, Head of Chemical Techneology









