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ARSTRACT

This project had two objectives: (1) %o identify and
ructure concepts and generalizations basic to teaching foods and
tion at the college level, and (2) %0 test the Ieasibi11tv of
small committee of experts to develop a statement of conacepts
eneralizations. Roth objectives wuere accomrlished pbut with
stated limitations. Concepnts, sub-concepts, and generalizations
within a college-level foods and nuirition curriculum are structured
under three major headings: Food #Haterials, Biological Zspects of
Human Hutrition, and Human Rehavior in aelat1on to Tood. The.Le
materials were develoved during approximately 11 days of conference
bv a committee of 2ighi exvertis, suoplemented by thres coordinators
nd an educational consultant. Recommendations include (1) extemnsion
and refinement of these materials, and (2} the development o0f test
situations for evaluwating the use of concepts and generalizations as
a basis for teaching. (Hot available ir hard cory due to marginal
legibility of original document.) (CH)
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Summary

The priwme objective of this study was to elucidate the basic concepts
and supporting generalizations on which college and university teaching
of Foods and Hubtrition within the confines of Home Economics is
structured. For cne section (FOOD MATFRIALS), limited efforts were
directed toward ascertaining whether the conrczepts and generalizations
accepted as basic were similar or different from those on which the
teaching in a related department is based. At test, also, was the
practicability of the proe~edure utilized for developing a statement of
the concepts and generalizations.

To arrive at such a statement a Guidance Committee was formed. the
members of which represented in addition to their subject matter
speciaiizations, different geographical areas of the United States.
Auxiliary to the Committee were a Coordinator and two Associate Coordinators,
each representing an area of specialization within Foods and Nutrition,
and an Educational Consultant. The Cormittee decided on a basic outline
of the material to be covered. Thereafter, the Coordinators were
responsible for presenting statements of concepts, sub-concepts and
generalizations to be scrutinized by Committee members and judged for
inclusion, revision or rejection. When tentative agreement on the
concepts, sub-concents, and generalizations for a particular area
was reached, opinion of outside "specialists”--e.g. other college or
university teachers of Foods and Nutrition--was sought. HMost frequently,
‘the latter action was accomplished by Cormittee members consulting with
colleagues at their institutions, but in some cases the Coordinator
visited an institution for consultation.

Also considereG was possible overlap between departments within
a college or university in the development of a concept. The original
Pplan had been to study this problem by conferences between the Coordinator
and representatives of departments whose teaching was likely to
impinge on Focds and Hutrition subject matter. Time did not permit this
Plan to be executed; however, one section of the report (FOOD MATERIATS)
was submitted to six Focd Science departmental chairmen with the
objective of learning whether the same councepts and generalizations
were developed in courses offered in their Jdevartments.

Because of the necessity for each Committee member to work in the
area of his greatest specialization, the mode of operation during a
limited part of the time in which the statement was developed was actually
that of three subcommittees. The report reflects this procedure and the
concepts, sub-conepts, and generalizations are presented in three
sections: FOOD MATERIALS, BIOLOGICAL ASPECTS OF HUMAN NUTRITION,and
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HUMAD DnVIOR I RULATICH T0 FOUD. Understandably, the work progressed
at different rates of speed and the reports have been brought tc Varyiag
degrees 27 completicon.

.arly in the Committee negotiations, a definition for concerc and

generalization were agreed upon:

Concept -- a key idea central tc mastery of z field. Concepts are
expressed by words or phrases. -

Generalizatisn -- a complete taought that expresses an underlyins
truth, has an element of universality,and usually indicates
relationships between cor among concepts.

In the FCOD AT RIALS section, the major concepts are vresented
under the following headings: (I) Nature of food materials, (II)
Hajor chemical components ard their functional properties in foods,
(III) Physical and physico-chemical systems present in plant and animal
tissves and in nrocessed and prepared foods, (IV) Processes and treatments
employed to alter foods, (V) Influence of chemical conposition and
Dhysical and physico-chemical systems of a food on the sensory properties,
(VI) Potentially hazardous substances in food materials and their concrol
(VII) Processes and treatments used to extend the storage life of food
materials, and (VIII) Changes in the nutritive value of foods during
storage. proccessing,and preparation.

Thne major concepis related to BICLOGICAL ASPECTS OF EIRMEH HUTRITION
are organized under the following topics: (I) Biological needs for
nutrients, (II) Significance of nutrients in meeting biological needs,
(IIT) Mechanisms through which nutrients meet binlogical needs,

(IV) Hutrient requirements and standards, and (V) Food as sources of
nutrients.

The organizational plan for HUMAN BEHAVIUR I RELATICH TO FOOD
included four major sub-topies: (I) Human foodways--the uniformities
and diversities of man's activities in the gesting, selecting,
manipulating,and eating of food, (II) The origin and development of
human foodways, (IIT) Individuality in food behavior, and (IV) Food
behavior and human well-being.

inile the reviews of the preliminary statement of concepts and
generalizations undertalken by specialists within the field of Home
Feonorics indicated general concurrence with the plan and organizst
of the document., suggestions were made concerning the accuracy., rev
and inclusion of ind idual statements.
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atternpt was made to secure a judgment concerning +©
znce of egch oirtewment in the conceptual frameuwork o
; Cizn oxeic L, ot the cenllege level., by asking the s
4 icate the course at their institution in which the devel

a concept was emphasized. This approach failed to yield significant
information.




T tihe FOCD ATTRIATS section Ty facully merbers in six
remenss igdicated a high degree o duplication in the
a
<
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masiery of the TField but suggested
* develorment. This result

s¥eled T Ler
differences in ermhasis and approach in thei
suggesis the need to evaiuate the extent t- whick courses in ¥Focd Science
be offered that serve the needs of students within Home Tconomics
and in related areas. It was deemed %o be desirable o veview nuirition
¢!

ning from this viewpoint also.

Sipce the mroceduwre utilized in elucidating the Foods and Hubrition
concepis, tased ©5 it wis on the actior of a small cormittee rlus
suprorcing personnel, was an innovation. some comments concerning its
feasibility ave included here. Unfortunately, there was no control

group, so only general statements are possible.

To the extent that a statement of concewis, sub-concepis,and
generalizations for the area of Foods and Tutrition has been compiled,
the method succecded. The Committes spent over-ail oply 11 days in
conference; thus, the proceaure nay be helpful for groups in which
cualified persomel find it difficult to be zbsent from their usuel
professisnal commitments. Limitations in the method included production
of a final document which is more complete for ceritzin areas than for
2thers, inadeguete time Tor full committee action and for large
invoivement of persons outside the committee membership. With the
experience gained fro: this effort, it would seem possible to sed up
a plen similar £5 the one used here, which would be feasible and would
pProduce satisfactory resulis.




Introduction

In recent studies a technique utilized with some success for the
improvement of {feaching, nas been the elucidation 2f the concepts
basic to understanding within a given academic discipline. Through
this device efforts have been made to petter organize and integrate
specialized knowiedge for presentation o studenis.

The present document constvitutes initial -~and incomplete -efforts
in a similar direction for college cor university teaching in Foods and
Hutrition, when structured within the frameworit of Home %Heonomics.
In the report are wresenced statements of concepts and, to a more
limited extent, generelizations--a reasonable mastery of which might
be expected of all persons having completed a Bachelor's degree with
a major in this field. It is not the presumption of those who develoged
these statements that the identification of or learnings concerning all
of the concepts shall occur either in Foods and Mutrition courses or
in courses offered within Home Zconomics.

The content of the report is orgaanized in three sections, eacn of
which assumes a baciground in one or more of the basic disciplines:
FOOD MATERIALS, which requires a foundation in chemistry, microbiology.
and physics; BIOLOGICAL ASPECTS OF HULAY BUTRITIOH, which reguires a
foundation in oiochemistry and buman physiology or zoology; and HUIAH
BEHAVIOR IN RELATICH TO FOOD, which requires a foundation in the social
(behavioral) sciences.

Background

The field of Foods and Hutrition has, from the beginning, been
included as a part of the course offerings in Departments, Schools o
Colleges of Home Zconomics. This field sits astride the more basic
disciplines of chenistry, including biochnemistry, organic and paysical
chemistry, and physiology, and bacteriology. It has recognized also
the influence of socio-cultural, psychological, economic and aesthevic
factors on human behavior in relation to food, and so to nutritional
well-being. The line of demarcation between teaching presented in
c2rtain of the natural sciences and in Foods and Hutrition has not always
been clear; in addition, further complication has arisen with the develop-
ment of departments of food science and with the interest of some social
scientists in the relationship of food to cultural and behavioral
patterns. This situation has great merit but places on teachers of
Foods and Nutrition the necessity for understanding as definitively as
possible, their role in the education of the student--a role which may
vary under different institutional organizations.

o




The present wor: had iis origin in an effort made some years ago
by 2 selected grougs of Home Feonomists, ©9 define the concepts basic
t- each area encompassed in the general field. Trogress for the Foods
and liubrition fieid was slow in this regard because of limitations of
time for such a study on the part of qualified personnel, although
the results of some earlier efforts have been recorded (1), (2) (3).
and (k). At 2 1565 meeting of representation of this field it was
decided t2 seek funding and to utilize a somewhat different technique
as a means of identification of the basic concevts for this area »f
specialization. in an endeavor to spped the work. Other groups have
worked toward similar goals by maintaining conference-discussions
among representatives of the discipline over considerable periods of
time. The methodology adopted for the present study is described in the
section of the report prepared by the Educational Consultant.

JSE OF RTPORT

It should ve emphasized that the membership of the Committee who
have worked on this project regard this report as an initial step in the
1devtllkcat1 n of ~oncepts, and, to a considerable extent. to be
unfinished. The rep>rt is dbv1ously incomplete in the sense that
certain ipportant approaches to the study of Foods and Hutrition hsve
only bteen suggested and have not been fully developed. Tceonomic and
managerial aspects for example, are among those areas whrich have been
least adequately covered and certain of the nutrition concepts are
rresented without thne supporting generalizations. It is wnfortunate
that parts of the work did not come to the full fruition originally
envisioned by the Conmittee.

While relucitznt to release a statement which perhaps has limitations
in accoracy as el? 5s the limitations in scope indicated above. tue

Cormittee believes the report should be made generally available.
Following are some suggested ways in which the report might be used:

'nl

. @as 2 basis for discussions and testing by educators reswmonsible
Tor eurriculon development in this field, with the ob.jective »f
reaching s7me consensus concerning the content conzidered
necessary ©o £ mastery of the Tield by baccalaureate candidates
with a najor in fond and nutrition.

. a5 2 basis for discussions by educators responsible o instraetion
in this field with the objective of refining the statements. zad
for experimentation with different methods of presentation of
c nt to

est their effectivenesz in developing an undsrstanding
S and generallvaulone (1n oontrast to an aCCL-ulatlon

~5~
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Methods

ATPORT CF TIE FDUCATION CO:HSULIRANT
Bernadine H. Peferson

The repcrt of the 19561 French Lick Home Fecnomics Seminar identified
an important anderlying issue facing those responsible for determining
roles and contributions of educational programs in the university

setting. It stated:

All programs of education at all levels face the insistent need
Tor seif-examing3ion and reappraisal of their roles and their
contributions ©o education in a rapidly changing social and worid
order. TIn the light of changes in the educational scene, it
becomes increasingly evident thet anly'thsse diseciplines which
have emerged as wature well-defined Pields of knowledge and which
have kegt wore.zt ¥ and becore involved in,current educationa 14
Progress and developments, wilil endure in tne university setting.

Thus it seemed urgent to participants at the Seminar that irrmediate
attention be given to identifying the basic content of the several
areas of Home Economics in order that the broad field itself could be
clearly defined.

It was deﬂlied that the first step would be t9o delineate the
cognitive conteat of the field through liey concents and principles
rertinent to and significant ia each 5T its subject matter segments.
Dressel suggested to Seminar participants that concepts include

“the cognitive aspect of the curriculum as it is embrzced in significant
ideas inclusive of definitions, generalizations, principles. znd unifying
or integrative words or phrases.”2 Seminar varticipants gudged the
concept approach worth pursuing.

fmong the participants at the Seminar were representatives of
several national and regional groups of college teachers. including
those in Foods and Hutrition. These representztives expressed interest
in continuing work on the concept avproach within their group. Tt
was suggested that:

;Anonymous. Home “conomics Seminar, A Progress Report. French Lick,
Indiana, 1901, p. 19.

2Paul Dressel “The Role of Concepts in Planning the Home Economics
Currizulum” Home Economics Seminar. A Progress Report. French Lick,
Tndiana, 1961, p. 11.

3

Anonymous, Home Economics Seminar, op cit., p. 39.
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{1} the ucefuiness of the concedt approzeh be further esxlred
turougr nenlintl cod regionzl progrem projests; (P} the puriisd wots .
wbs zifended Ihis Seminar be the courdivaiing g wp Ior umiying
eff-rts ©7= :ent steps: {3) the subject matier specialists shouid
be tre groux €5 éssume 2ctive resporsibz?lty far implemesting ile
beginning efforis of the Seminar.™

IRy

A comritlee designated as the Interim Commitiee »f the Asssciztiang
—: k a

of iand-Grant Colizges and iniversities wes charged with Pforuardiusg

the work of determining the concepts unigue and basis 4n ifowe  couoeies

tesching. £ £759D 3f eighi people concerned with meeifing this res. 32 Lility

for the ¥uds ond Jfubrition srea met in Chicago in Marer  1365. :

vy
ol |

- - :
included weve = limiied rurber of participants Trom the French Lick
Gepinzr but most of The personnel had not been present at the earlier
Seminar. The grous reviewed the work wut ich.nad been done at the French
Lick Seminar. npoting narticularly the recommendation:

e

Toe conclusion that the concept apoproach to restudy of the hrme
ecsnomics curvicuium sh~rld be furtner dursued raises some guestions
as to how tris should be done. LClearly the task is not one which

: a large numiter of perssns can work togebther upon effectively and

3 570lve in a short period. Rether, a limited number of individuals
will need t2 work over a long perisd of time %o identify concepts
2and principles. develsp new currienlsr materizls, »nd arrange for
experimentation with them. The experiences of some other groups
earlier rentioned should be consulted. The task--as the experiences
of these groups have shown--is not easy, but it should be highly
rewarding.’

The group decided that the problem nresented could most effectively
znd efficiently be met by initiating a research study, funds for which
would be sought and would be placed at a single University. It was
further decided that the work would be planned and supervised by 2
Cuidance Cormittee made up of eight coilege or university Foods and
Hutrition fzeulty members to be drawn from four geographical areas
within the iinited S5tates that a senior faculty member at the Lnstvtutian
initisting the request for research support would serve as projecti
director: that 2 professional person in curricuium develonment. alce
from the initiating institution, would serve as a educational consuliant
for the project and that a successful college Foods and Hubrition
teacher would serve on a half-time basis as a coordinator for the

project.
thid.. p- b41.
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The eoordineiors® prime responsibilily was designated as the
develsrnent of stat ents of the concenis. sub-concerss. and generaliza-
tisns basic €5 tue c')._lege teaching of Foods and Hutrition. The propssals
deveioped by the coordinator were then to be submitied at meetings of
the Guidarnce Committee for review, criticism. and, if necessary,
restatement. Pians were made for four Gu_aance Committee meetings
to occur :=t _‘.ntm*va_.s of about four months. 1I% was anticipated that in

about 18 months tixe a consensus could be “eached and z report drawm.

A farther part ¢ the original plan included visits by 2 Cocrdinator
and 2 Cormitiee wmember o a number of institutions, for the purpose of
dmcu.,s:w ard review of the proposed statements of concepis., suk-concepts,
and generzlizations with faculty members botn in Home Econorices and in
related basic discivlines. Only after this hid been accomplished, would
the final report be drawn.

The nmost unusual feature of this arrangement was the methed
suggested for carrying out the work. Usually a committee works together
for substantial periads of time to carry cut a responsibility such as
was undertaken ir this project. The method here proposed was an
attempt to erxpedite work which was urgently needed but hindered by the
inebility of qualified personnel to be freed from other ccmmitments
and to delegate time to accomplish the task.

Certain modifications of the original plan became necessary. Foxr
various reaszns some readjustment of personnel was required. The Guidance
Committee finally comitted to the project included ten merbers (eight
members Irom the various geographical areas, one of whom also served
as an Associate Coordinator, two members from the original French Lick
Seminar), cne Coordinator and one additional Associate Coordinator
plus the Zducation Consultant. The University of Wisconsin became the
initiating institution.

The change which involved appointment of a Coordinator and two
Associate Coordinators rather than a single coordinator was made by
the Committee to permit those having greatest specialization of knowledge
to be charged with writing the original statements of concepts and
generalizaticns. Beczuse of subject matter specialties and interests
of the members, the Committee at times divided itself into three
sub-committees, as it worked toward the objectives of elucidating the
concepts and generalizations. The Coordinator or one Associate Coordinator
worked with each of the sub-committees. The subdivision withiv the
total field of Toods and Hutrition were identified as FOOD MATERIALS,
BIOLOGICAL ASPECTS OF HUMAN HUTRITIOH, and HUMAW BEHAVIOR 1IN RI‘LAT.LOH 70
FOOD.

A wor¥shop held at Cornell University and sponsored by the Iioue
Tieonomics Tranch of uhe U.5. OfPice of Zducation., during the summer of
1953, to develop concepts hasic to Foods and Hutrition at the secondary

level, resulted in materials which were made available to the Foods

-10-
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and utr_tion Tormitiec by Ir, Perenice 2:11f‘*.{2?:ke were sahseﬂ“ ntl:
pubiisted ;7). Tnese rmaterisls were revisved 2ré were found O b
helnful.
Zhe first zeeling of The CTommitier y2s oo <rpani-ciional sne. The
ducetion Trnculiant met with the Comities ©o precent tackground
informatisn on eonceits and gemerzlinaztione and th:ir nsefulnews in
curricuiur develommeni. Trelimivery nisns vere made f7or 2 meting of
working. Definitions for The terms “conceri” and “generalization”
were accented. These sre included later in this reprri.
it the zec.id reeting an outline for the projected raterials s
discussed ond preliminary -rork from tws areas. FOOD MATTRIALS and
RIBEN BIIWINR T RIATICH TSH FOODR ., ryesented by the Coordinabor and
issociate {oordinedsr was reviewed Ly the Cosmities. Since the fommitice
sougrt To zscesc the zeope of the Pield arnd ©- ideniily sirescture. this
part of the praject in Itself took time abt the first 9o meetings. It
’ @as at the second meeling that the osutline which served $7 give direciisa
37 = -

for uhe‘acr. was fingily estzblished.

i iz Fo3. the Tirusl T areas vwere revised
and refined and the review of the third ares, E;ﬂiﬁ“ICé: ASPECTS OF
ﬁﬁﬁﬁ? -Q;EITTJE, was begun. AT the fourth meetiag a2dditional review.

Ting were undertaken and final plans for publiieation
were decided.

P A

Throughout the wirking period eritical evaiuatiosn of materials
s Tr

by “specialists” -sutside the Commities g :

vere usually ¢ ilege 5* university teachers. most freguently located

z¥ the bhme insititutizn: of the Commitiee nembers. TIn 2 limited nurber

’ 2f insiances econcurrent with review by the specizlists wzs 2 visit

to the pariiculer institution by the Coordiuatsr ard a Comnmitiee

merber for the purpsse of consultatiosn. During the visit smethiug

was learned about how the teaching of Foods and Fubtrition was organized .
a

| #]
in each institution and vhether problems of cverlan with units othex
than Home Iconomics might exist. These latter activi
sut ¥o 2 considerzbly lesser degree then was original

Cormittee because the Committee was unwilling ©
of an incomplete deocument.

ties were carried
ld planned by tThae
utside reviews

Q
Iy
0
H

\)

A check sheet for use by the specialists in their review was
developed by the Guidance Committee. Reviewers were asked to indi
for eacn item: (1) their judgment of its relative importance in a
curriculum for Foods and Hutrition majors in Home Economics at the
Bachelor's level and (2) if the conceni or generalization is developed
in the course(s) they teach, and if not, in some course available in
the university. They were also asked to suggest significant concepts
or generalizations that they believed showld be added %o the statements
and were given opportunity to comment if they questioned the accuracy
or wording of any iter. A form for recording this information was
provided. 3Subsequent revisions were made in view of these evsluations.

-11-
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The Iducation Conzultant worked with tre Com:ittee for 3 portion oF

e time 2% exch +f the meetings. Sne served in an advisory capacit
rezciing 5 the educetional azspects of materials developed. She u23
frequently zcked €5 criticize materials that had been develsped. and
made suggesiizns for wording of paterials to mee:t the educational
criteria develsped ezxlier. She cbserved the method of working
utilized by the Cormitiee, since one 57 her functions was 49 evaluoie
<he effectiveness of the method in developing curriculum materials.

It =ill e Jbvisus from the resulis thot ihe three areas. PICILOGICAL
AZFTOLE OF HUMAY SFETRTTION, FOOD MATZRYALS, and HEUMAY BUIHAYVIOR IH
RELATTON B0 FTOCD. did not develﬂn unzformlj which in part explains the
Limitation in the planned wvisits to the several institutions. The
FOOD HATRIALS sectioa is the most compiete. This section was reviewed
©¥ nine srecizlists in Foods and Hutrition--iiome Fconomics and by menmbers
of =iz Food Science Devartments. For the BIOGLOGICAL ASPECTS OF HHAE
FUTRTTINN sectisn, eveluation was made by a few Hutrition specialists in
fiome Eeonumics. This section is not compiete and musi be intervreted
&S 2 progress reptrt only:; some attempt has been made to ident ity
renczning coneanils tnat should be included but it has not been Dossibie
t2 inelude gereralizations for all concepts.

Concents and generalizations in HUMAH BRHAVIOR IH RRIATION TO FOOD
were reviewed by Pocd ond Hutrition specizlists at four instituiiong
end Ly 2 Zseizl Geientist at tws. These materials are presented 23
2u example of g hind of integration of Sociazl Science and Foods ard
tin j

n that bhus received increasing emphasis in recent ycors. Tre
Comzitien fel” they should be included in “he report but rec-inined
that the materials do not cover all aspects of the Social Sciences
whkich suould be included in curricula for Home Feonomics students
svecializing in the area of Foods and Ifutrition.

The statements T concepts and gereralization presented in this
report nave evolved throughz the process of: (1) preparation of 2
draft by an individual specialist, (2) review by the Guidance Cormittee,
{3) revie: by additional specialists, and (%) appropriate revisions based
on their proposals.

Y 4 caem D T e, S S 203 4w - -S4 - 3 L Py 5
No Lene i uins -~ Definitions end Conter:

Jince the terms “ceoncept” and “generalization™ are used in vorious
T 1

275 in curriculun meterials, it is important to clarify thece terrs
25 tiey ere uscd in this report. Definitions agreed upon by the Commitiee
are:

Cannept - 2 ley idea central to mastery of a field. Concents ar
expressed by words or phrases. Fxamples of concepts included in this
reprrt 2re @ "Dynemic stazte of all tissues” (from zection on BIGLOGICAL
ASPPCTS OF BLAAN IAJPRTTION) ; "Multi-phase systems in food materials'

S| IO




(from FCOD MAT'RIALS section); “"Societal vatlerning of food maninuiation™
(from section on HILAN BEHAVIOR IN RELATION TO FOOD).

Gereralizatisn - 2 complete thought that expresses an underlying
truta, has an element of wniversality. and usually indicates relation-
Spips between or amonz concepts. Zxamples of generalizations ipeluded

in this report are: ' Interactions betieen or among minerals may enhance
Sf inhibit their effectiveness and so affect the dietary intake required
Tfor the nutrient”: "The flavor of raw fruits is determined largely by
their content of sugars. acids, various volatile organic compounds .

and polyprenslic commounds™: and "The eonditions of crystallization

'significantly affect the size of the crystals formed®.

The concent approach t5 curriculum organization vermits the teacher
to reduce the complexity of the envirorment for students because it
guides him in selecting for major emphasis the basic ideas in his field.
Thus, the capacity to learn can be most efficiently and effectively
utilized. Concerts mermii him 45 relate learning to previous learning.
Concents pernit the student to predict into the future and anticivate
and meet new situations, since they give a structural framework to
learning.

In many cases. generalizations Presented in this report are guite
detziled 2nd exazmles are frequently given of the idea presented. The
Guidance Commitiee Telt that these Practices could make these materials
readily usabi€. Difficulty in using the high school materials developed
earlier nas been 2 serious problem for teachers.

I I I TS
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This report presents a statement of concepts and generalizations
in three areas of the field of Foods and Hutrition. The document as
accepted by the Cuidance Committee represents, for the areas covered
the basic content appropriate to curricula in Foods and Hutrition
for all candidates for the baccalaureate degree with a concentration
in this field of Home Economics. The document reflects current knowledge
based on research. It is considered t5 be preliminary and recognized
to be incomplete both in scope and in content. The statements should be
viewed as contémporary and need to be under continucus review and
revision. Additions, deletions, and refinements should be made as the
findings of research and the understandings gained through observation
and experience <eixpand the boundaries of knowledge.

Three areas are included in the statement of concepts and generalizations:
FOOD MATZRIALS
BIOLOGICAL ASPECTS OF HUMAH ZUTRITIOH
HUMAW BEIIAVICR IH RELATION TO FOOD
For each section, an outline showing major concepts and sub-concepts

is presented; this is followed by the detailed statement which includes
the generalization.

-1~
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FOOD KATZRIALS

This section of the statement of concepts and generalizatioas £or +the
Tield of Foods and Iutrition was subjected to several types of review
#nich were not conducted with the other tws sections, or were conducicd

o0 2 more limited scale. 4 larger nuwber of “outside specialistz™, both
from within ome “eonomics and from a related discipline particinated in
evazluatisn of prelininary drafts. This procedure was especially valuable

in indicating xodifications that would irprove the experimental method.

) [0
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PCOD #ET HILLS - oTFLINE

I.

IT.

ilatuwre of Food HMaterials.

Complex nature of most focds.
Variability of most food maierials.

Significance of chemical composition and physicel properties
of food materials. (See II, III, V, and VI.)

Significance of toxic substances and of pathogenic micro-
organisms in food. (See VI.)

Fajor Chemical Components and Their Functional Properties in
¥Foods. (See III and V.)

AO

L s
[
.
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Troteins and their properties of significance in food pro-
cessing, preparation, and storage. (See II J, “nzymes.)

Carbohydrates - Sugars and their properties, otner than
sweetening, of significance in food processing, oreparation,
and storage.

Carbohydrates - Starches and their properiies of significance
in food processing. preparation, and storage.

Carbohydrates - Cellulose and its role in food processing
and preparation.

Carbohydrates - Pectins and other comple:: netero-polysaccharides
and their properties of significance in food processing and .
preparation. '

Lipids -"Fats and their properties of significance in food pro-
cessing, preparation, and storage.

Lipids - Phospnolipids and Lipooroteins and their properiies
of significance in food processing, preparation, and storage.

Pigments and their properties of significance in food pro-
cessing, preparation, and storage. ( See V B.)

Intentional Chemical Additives and their properties of sig-

nificance in food processing, preparation, and storage.
(See IIT --- VIII.)

¥nzymes and their role in food processing and preparation.

~16-




i.. liater and its proveriies of significance in food processing
and preparation.

III. Poysical and Physico-chemical Sysiems Preseni in Plant and
#niral Tissues and in Processed and Prepared Foods. (See 11,
iv. and V.)

L. Single-component, single-phase systems in food materials.

B. Hylti-component, single-phase sysiems ir

C. ¥iti-pvhase systems in food materials.

i D. Colligative properties of solutions and some properties of
: Dure liquids.

. Crystallization of pure liquids or from solutionn.

Y

IV. Processes and Treatmenis Employed to Alter Foods.
A. Produetion of raw food materials.

B. Physical processes and chemical treatments used in food
processing and preparation.

C. Transmission of heat to or from, or production of heat in,
a food or food material.

B. Control of alterations in food materials.
. Thiflvence of Chemical Composition and Physical and Physico-
chemical Sysiems of a Food ca the Sensory Properiies. (See II

and TII.)

A. Bensory qualities and palatability.

(]
QO bl

niluence of the components and systems presen’: on the color
T food.

C. Influence of the components of a food on its flavor.

D. 1Influence of physical states and physico-chemical systems
on the texture of a food.

: Vi. DTotentially Hazardous Substances in Food Materials and Their
Control.

L. Types of hazardous substances that limit the usefulness of
foods in human diets.

2. Poisonous substances in food materials.

217~
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C. Infecticus micro-organisms and parasites in iood materials.

. Contrpl of hazardous substances in food materizis.

L)

4
]
.
&

I¥. ZProceSses and Trealments Used to Fxtend the Storage Life of

Food Haterials.
£. Control of enzyme catalyzed reactions. (See II J.)
5. Conirol of microbial decomposition.

C. Control of undesirable chemical reactions.

Contrpl of undesirable physical and physico-cizemical
chianges.

Lot
.

YITI. Chonges in thne Hutritive Value of Foods during Sisrage,

Processing, and Yreparation.
L. ¥nhancement of nutritive value.

B. Lewering of nuiritive value.

-18-




FOOD MATTETIALS

A1% rhnanges thai ocecur in foods and food miviures during vro-
¢ceSszng. nreparaction, and siorage are the result of Dhysical or physico-
ckemical modifications or sf chemical reactions in shich the principle
of cause and effect is operative. Reliable methods of controlling the
cnanges izke i«to account (1) the significani chemical ccmponents and
Lhysical and physico-chemical systems present and their properties,

{2) the Daysical processes and chemical tresiments inat will bring
about cnenges in these components and systems, and (3) the basic prin-
ciples zypiicable to the components and systems and io the processes
and Treziments involved.

she

I. H#Hature of Food HMaterials.
A. Complex nature of mos: Ffood materials.
1. Few food materials are singie chemical comoounds. Ex-

zamples include sodium bicarbonate, sodium chloride, ard
sucrose.

N

Host foods are complex systems composed of many chemical
compounds and frequently of more than one pnysical state
and system. {See IT and ITI.)

L

- Hany foods are uwasiable sysiems.

3.1. Some foods are biological materials containing
metabolically active ceiis.

3.2. Other foods are mixtures of chemical compounds that
can react with each other or with components of the
enviromment, the reaction rates being Time-temper-
ature dependent.

B. Variabiliiy o: most food materials.

1. Food materials that are a single compound are, when pure,
of constant chemical composition {e.g. sodium chloride and
sucrose).

2. Animals and plants, the usual natural sources of complex
food materials, exhibit variability in scructure and com-

Dosition.

2.1. Inspite of their variability, food materials can be
grouped inio classes with common properties.

The variety possible in processed and fabricated foods ig

Lo




infinite because of the diversity of available food materials
and the processes and treatments that can be employed to
alter thenm.

€. Significance of chemical composition and physical properties
of food materials. {See II, III, V, &nd VI.)

1. The chemical composition (e.g. content of proieins, car-
bohydrates, linids, and minerals) and the physical properiies
{e.g. molecular size and conformation, solubiliiy. vapor
pressure, and surface tension) of a food material play an
important role in determining:

. 1its acceptability.

. 1its funeciional oroperties and so iic potential in food
processing znd preparation.*

. the conditions required to maintain its wholesomeness
and integriiy.

. 1ts nutritive vaiue.

2. Complex food materials neither perform nor respond to manip-
ulation in the same manner as simple model systiems of their
components because of their heterogeneous chemical compo-
sition and their organization (e.g. into cells, tissues,
and organs).

2.1. Inspite of these limitatiors, model sysiems are
frequently useful in studying food components and
their interactions to illuminate the nroperties
of foods.

D. Bignificance of toxic substances and of pathogenic micro-
organisms in food. (See VI.)

1. The presence of a toxic substance or of pathogenic micro-
organisms will 1imi* the usefulness of a2 food in human
diets.

# Processing - industrial ireatments for preservation, modification
of properties, or preparation of a food.

Preparation - home or commercial {institutional) treatments to
make foods ready for consumption by ihe ultimate
ccnsumer.
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; - ajor Themical Components ard Their Functional Proverties in
: Foodz. (See IiT and ¥.)

£A. Froteins and their propverties of significance in food pro-
cessing preparation, and storage. (See II J, nzymes.)

e

‘ne crenical nature and physical conformation of protein
ﬁo1echles make this component of foods useful in Jeternm=
ning their physical characteristics (e.g. viscosity. gel
t ructure, fozm formation, apd emulsion stebility).

1.

3y

’n‘.

9]
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-1. The conformation of a protein molecule in the native
state is determined by:

. the primary structure which consists o2 2 char-
acteristic number. kind and erJence of anino
acids joined by covalent ne e bonds.

. @2 secondary structure, stabilized primarily by
hydrogen bonds betwzeen amide hydrogens a2id car-
bonyl groups . that.causes coiling of the primary
peptide chain (e.g. to form a helix or a pleated
sheet) .

. 2 tertiary structure, wkich causes folding oFf the
coiled chain{s) and infiuences the degree »of
bydration, which results from isteractizns among
the exposed amino-acid side chains. {Tne side

2 - chains are characteristic for each amino acid

: residue in the protein molecule.)

.1.1. 1Ir addition t5 covalent and hydrogen bonds.
ionic bridges, hydrophobic bonding di-
sulfide linkages, and vzn der ¥azals forces
may bha involved in the structural organi-
zation of comple: protein molecules.

l-'

1.2. Zreakdown of the primary structure of s protein
mDlecule results in the formation of simpier com-
pounds and produces changes in 3olubility. degree
2% hydration, viscosity, and other properties.

1.2.1. Conditiops tnet couse this breakdovm zre
an environment condu01ve to enzymatic action
and intense heat.

1.Z. Intramolecular alternations in the secondary and
tertiary conformation of 2 nroteln niolrcule (Jf* i
descrited by the general ters “"den.turation” ) ually
result in changes in its s7lubility and in t:e
alteration of other properties because of the
e;posure of many of the functional groups of the protein.

21~
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1.3.1. Denaturation of 2 proiein molecule may be
nroduced by many physical and chemical
treatments. These include:

. a change in hydration {e.g. addition of
sodium chloride).

. a change in the elecirostatic state (e.g.
change in the iopic environment due to
the addition of an acid, base, or salt).

. physical treatmenis the
tation at a surface or
beating and kneading).

t“‘ )

ause orien-
rface (e.g.

e <‘¥

1.3.2. The changes and alteraiisns produced are
generally irreversible.

2. Denaturation of a protein in dispersion is frequently
iollovwed by iniermolecular reactions, involving linkage:
between the exposed amino-acid side chains ¢ produce
a quaternary structural organization, that result in
an aggregation of the molecules.

2.1. The physical state resuliing from the coagulatiocn of
a protein dispersion is determined by the degree of
aggregation and the hydration of the =zggregates.

2.1.1. Typical examples of physical states resuliing
from the coagulation of protein dispersions
are:

. & perceptible increase in the ¥iscosity
of the dispersion (e.g. soft egg custard).

. gel formation (e.g. rennei - milk gels).
. Toam stability (e.g. egg white foam).

. syneresis {e.g. loss of juice {rom well-
done beef muscle tissue).

. Dprecipitation of the protein {(e.g. curdled
egg custard or milk).

3. Proteins in an aqueous dispersion have a surface-tension
depressor effect and so tend to foam vhen agitated (e.g.
ezg white and skirmmilk).




3.1. Surface denaturation of the protein. or other
conditions that coniribute rigidiiy to the foam
structure, are essential for The produciion of a

statle foam.

e

Some protein molecules, because tney contaiz both hy-

: drophilic (i.e. polar) and lipovhilic (i.e. non-polar)

: groups tend 0 concentraie at an cil-water interface with
3 the result “hat they are effective emulsifying agents
(e.g. liponroieias of egg yolk).

5. Tue chemical treaimenis and pnysical manivulations required
t¢ produce similar changes in the physical state of pro-
3 tein dispersions are specific for each proiein (e.g. heat
: coagulation of lactalbumen vs that of casien, and coag-
ulation of egg white proteins by mechanical agitation).

5.1. The kind, and within limits the amouni, of proiein
in a plant or animal food material help to zccouni
for the differences in their uses and ireatments
in food processing and preparation.

5.1.1. Proteins vary in chemical composiiion and
nmolecular conformaiion and are characier-
istic for a given source {e.g. casein and
lactalbumen of milk, ovalbumen and lecitho-
proteins of egg, gliaden and glutenin of
wneai, and actin, moysin and collagen of
meazt).

2. Carbohydrates - Sugars and their properties. other ithan
sweetening, of significance in food processing, preparation,
and storage.

1. Honosaccharides are the vasic units oif° ail more comple::
carbohydraies (e.g. starches, cellulose,and pectins) and
are produced in green plants by phoiosynihesis.

1.1. The process of photosynthesis involves light ab-
sorption from the sun by chlorophyll io provide
energy o a series of enzyme-catalyzed chemical
reactions which yield the simple sugars and their

polymers.

2. The chemical nature and physical properiies of sugars
determine:

. the usefulness of these food materials in controlling
ike visensity and various colligative properties (e.g.
boiling and freezing points and osmotic pressure) of
their aqueous solutions.

. their role in browning r.uceions.

-23-




: - a variety of interactions with other components of
food mixiures (e.g. proteins, starches. and yeast)
: that influence consistency or texture of food products.

j=bs

3 2.1. The relative effectiveness of various sugars in

' increasing the wiscosity, boiling poini, and osmoiic
pressure and in lowering the freezing woint of their
aqueous solutions is determined largely by differ-
ences in their solubility (e.g. lactose vs sucrose)
and in their molecular weighis (e.g. monosacchariges
vs disaccharides). {See III D.)

] 2.2. Sugars (e.g. sucrose) that can form highly super-

: A saturaied solutions can be manipuloied to yYield

: crystals of 2 desired size and so %o produce

g crystalline products of smooth or grainy texture.
(See 11T =.

A 2.3. Reducing sugars (e.g. glucose and la tose) react
1 with amino groups (e.g. in proteins) %5 produce
3 brown pigments (i.e. non-enzymatic browming).

2.3.1. Factors affecting the browning reaction
ratie are temperature, »H, and moisture con-
Tent.

2.k, Pyrolysis of sugars (i.e. caramelizaticn) produces
compounds that are brown in color, less sweet than
the original sugars, and biiter.

2.:.1. Factors affecting the caremelization reaction
are temperature and pkE.

2.4.2. Honosaccharides are more suscentib
caramelization than dissaccharides.

] 2.5. Sugars, being polyhydric aleohol compounds, partic-
1 ipate in molecular associations by hydrogen bonding.
Their affinity for water is a significant facior in
many food mixtures (e.g. starch and protein dis-
persions).

. Carbohydrates - Starches and their properties of significance
in food prscessing, oreparation, and storage.

E 1. The chemical nature and physical structure of starch
granules moke thiz component of foods ugeful in increasing
the viscosity of liquids and, frequently, in producing

a gel structure. (Gels produced from the ziarch of wheat
flour form a primary structure in baked praducts.)




L

1.1. The functional properties of native siarches are
related to the proportion of amylosc and anylopectin
molecules present, their molecular weights, their
arrangement in granules, and the exien: of intra-
and inter-molecular bonding.

1.1.1. The chemical composition and size and shape
of the granules vary and are characteristic
for a given source {e.g. corn, potato,
wheat).

1.1.2. The percentage of amylose and of amylopectin
in different strains of a pariicular siarch
Source may vary due io genetic differences
(e.g. waxy corn and rice starches).

1.2. PAmylose molecules (i.e. glucose units Joined in a
linear structure and coiled in an o-helix) tend to
form intra- and inter-molecular linkeges by hy-
drogen bonding with each other and writh the linear
sections of amylopectin molecules o nroduce
cerystalline micelles. These give rigidity to the
native starch granule structure, resist hydration,
and provide gel-forming properties to starch
dispersions.

1.2.1. Zfmylose molecules are conducive to retro-
gradation of starch gels on aging.

P
W

Amylopectin molecules {i.e. giucose units Joined
in a branched structure) provide an amorphous
granule structure that permits a high degree of
granule hydration and swelling to produce starch
dispersions of high relative viscosity.

1.3.1. Amylopectin molecules resist retrogradation
in starch pastes.

The chemical nature of starch molecules can be altered by
chemical reactions (e.g. use of phosphates in preparation

of modified waxy corn starches), which modify the functional
properties of the starch granules and adapt the starch for
special uses.

On hydrolysis, starch molecules yield progressively smaller
molecules (i.e. dextrins, maltose, and glucose) which lack
the gel-forming properties of starch and form dispersions
or solutions of lower viscosity.

3.1. The rate of starch hydrolysis is accelerated by
heat, extremes in low pH, and enzymes (e.g. amylases) .

=
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freaking of tThe inira- and inter-molecular bonds Gecreases
the rigidity of a starch granule and exposes polar groups.

Jo

.1. Heat (i.e. a high temperature or long exposure)
and certain chemical treatments (e.g. high and low
pH) favor ihe rupture of the intra- and inter-
molecular bonds within native starch granules.

In an aqueous dispersion, the initial resuli of starch
granuie nydraticn is swelling of the granule and de-
creased rigidity.

Treatmznts Thal cause starch granules to swell tend to
increase the viscosity of a starch dispersion, the relative
viscosity increasing with increased granule size.

£.1. If the amount of water available in a starch dis-
persion for hydration of the granules is limited,
marimum swelling of the granules cannot be attained
(e.g. in most baked products) .

N
N

The presence of sugars, because of their compe-
tition for water, and the presence of certain
additives (e.g. mono-diglycerides that form com-
Plexes with amylose) tend to limit the hydration
of starch grarules and, therefore, the viscosity
of starch dispersions and the strengin of starch
gels is limited (e.g. in sweetened baked products).

Swollen starch granules are sensitive to fragmentation
and eventual disintegration, with a corresponding de-
crease in viscosity of the paste.

7-1. Vigorous mechanical agitation of a starch paste
may increase the fragmentetion of swollen starch
granules.

Conditions that result in intra- and inter-molecula-
linkages within a starch dispersion cause gel formatioi.

QR

.1l. Starch gel formation is favored by a high amylose
content {because of its tendency to retrograde);
in a native starch dispersion, gelation does not
occur in the absence of amylose.

Carbohydrates - Cellulose and its role in food processing

and preparation.

1.

The chemical nature and physical structure of cellulose
molecules give this component of plant materials a sig-
nificant role in determining the texture of native
products and their response to processing and preparation
techniques.
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2. A high proportion of cellulose is associated with fibrous
Plant tissues that resist softening by heat and mild
chemical treatments.

2.1. The resistance of cellulose to softening is probably
due to its high molecular weight, lirear structure
with areas of intra- and inter-molecular bonding,
and rolymerization by the resistant P1-k glucosidic

linkage.

2.2. Incrustation of the cellulose with lignin tends to
make plant tissues tougher and more fibrous.

e Carbohydrates - Pectins and other complex hetero-polysaccharides
and their properties of significance ir food processing and
Dreparation.

1. The chemical nature and physical structure of the mole-
cules of pectins and many other complex hetero-poly-
saccharides (e.g. agar, gum arabic, carrageenan, and
hemicelluloses) make these food materials useful in in-
creasing the viscosity of liquids and, frequently, in
producing a gel structure.

2. The functional properties of pectins and other complex
hetero-polysaccharides are dependent on their high
molecular weight, often branched structure, marked
ability to absorb water, and capacity for inter-molec-
ular bridging.

2.1. The capacity for inter-molecular bridging of com-
Plex hetero-polysaccharides may be due to:

. hydrogen bonding, probably predominant in high
methoxyl pectin gels, containing (in addition to
highly methylated polygalacturonic acid) about
65 percent sugar and having an acidity of pH
2.6 to 3.k which reduces the negative charge on
the pectin and decreases the repulsive forces
on the colloid.

. 1ionic bonding, predominant in low-methoxyl
pectin gels, containing (in addition to poly-
galacturonic acid of low ester content and no
sugar or as much as 50 percent) divalent ions,
usually calcium or magnesium, which form bridges
between carboxyl groups of different molecules.

F. Lipids - Fets and their properties of significance in food
processing, preparation, and storage.

1. The chemical nature and physical properties of fats make
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this food material useful as a shortening agent (i.e. in
decreasing the tensile or breaking strengin of a food
product).

1.1. Qualities that account for thne shortening power
of fats (i.e. for their ability to prevent the
formation of a continuous rigid structure through-
out the finished product and so to increase the
ease of fragmentation) and for differences among
fats include:

> the insolubility of a fat in the agueous phase
of a mixture such as a batter or dough.

. the low melting point of most fats which causes
them to soften or liquefy on heating.

. the fluidity or plasticity of a fat which affects
the surface area it can cover and the thickness
of the coating.

. the plasticity of a fat which affects its ability
to incorporate air and so decreasesthe density
of a matrix.

1.1.1. The melting point of a pure fat is largely
determined by its chemical composition.
A low melting point is favored by a high
proportion of unsaturated fatty acid res-
idues or a high proportion of short chain
(i.e. low molecular weight) fatty acid
residues.

1.1.2. Geometric and positional isomerism, the
arrangement of the fatty acid residues
on the glyceryl residues, and the poly-
morphic state of the fat crystals influence
the melting point of the fat.

1.1.3. Hethods of processing commonly used to
alter the melting point of a fat are:

. hydrogenation, to decrease the degree of
unsaturation.

. molecular rearrangement, to alter the
position of the fatty acid residues on
the glyceryl residues.

. control of type of isomers produced
during hydrogenation.




1.1.4. The consistency of a plastic fat (i.e. of
a dispersion of crystalline fat in liquid
fat) is largely determined by the proportion
of solid to "iquid phase and the crystalline
nature of the solid phase.

1.1.5. A high proportion of solid, and of the solid
phase in the form of small crystals, in-
¢ creases the firmness of a plastic fat. The
1 method of crystallization is a factor in
, determining crystal size in a fat. (See IITI i.)

1.1.6. The degree of plasticity of a fat is changed
by a change in temperature only when the
solid/liquid ratio is altered (e.g. shorten-
ings composed of a high proportion of liquid
fat combined with highly saturated fat are
relatively stable to temperaiure changes, and
also shortenings tempered ipn produce a
varying proportion of mixed crystals with
different melting points).

AT NPT

1.1.7. Liquid fats (i.e. fats of low melting point
that are liquid at room temperature) have
high spreading ability but poor air-incorp-
orating properties. The emulsification of
a liquid fat (i.e. formation of an oil/ water
emulsion) decreases the surface area it
can cover in a batter or dough, and the .
addition of appropriate chemical additives ‘
in sufficient quantity may markedly in-
crease its ability to incorporate air.

1.2. The kind and proportion of constituent fats (i.e.
of glyceryl esters of fatty acids) are important in
determining the melting point and consistency and
50 the shortening power of commercial shortenings
(i.e. natural or mocdified natural fats, which are
mixtures of pure fatis with or without intentional
additives).

1.3. Surface active agents (e.g. emulsiTiers added in ihe
manufacture of plastic shortenings) favor the even
distribution of a fat throughoul the aqueous phase
of batters and doughs and increase the stability of
the dispersion.

2. Fats, because of their relatively high decomposition temp-
eratures, provide a practical liguid cooking mediwa that
permits the use cf temperatures of 175 degrees tn 200
degrees C.

2.1. The addition of surface-active agents lowers the
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temperaiure at which a fot decomposes {e.g. mono- ‘%
diglycerides in uydrogenated shtortenings). :

Y
o

Fats. deconposed by heat in The presence of wuater,
gre nyarolyzed Lo glycerol ané fatiy acids, and the
glycerol may be dehydrated 10 oraiduce z2ernlein. an
irriiant of unpleasant odor.

iquid fats, tecause of their insolibility in water. can
form 011/Jauer emlsions, ..

(WA
»

fTood
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1. Idible oils form The dispersed phase of mos:
emuisions.

. Proguets resuliing from the oxldauloﬁ of unsaturated fats
(e.g. certain aldehydes and k tones) anéd from the hy-
drclysis of fats containing low molecular weignt fatty
acid residues (e.g. butyric 2cid) affect the flavor of
fats in food materials, ofien esdversely. {See V G.)

G. Lipids - Phospholipids and Lipoproteins and their prowerties
of significance ia foo0d processing, preparation, and storage.

i. The chemical nature of pnr‘sr-holmldu and liyoproteins gives
these components of {food materials immorient functlono 3s
surface-active agents.

1.1. The presence of polar groups in the protein and
phosphorus-containing residues. and of non-polar
groups in the 1lipid and proiein residues, accounis
for the surface-active properiies of these molecules.

1.2. As surface-activ> agents, the phospholipids and
lipoproteins are effective emulsifying a g nts (e.g.
tne linoproteins of egg yolk) and afiect the
rheoloélcal properties of solid-liguid mult1-phaoe
food systems (e.g. the formation of gluten from
hydrzted wheat proteins).

2. DProducts resulting from the oxidatinn

ing hospnolipi
znd lipoproteins afiect the flavor of :

of vhospt 3
fo3d materials.
3. Although the amount of phospholipid and lipsprotein
present in & Tood materizl may be small, the effect on
the funetional hroperties and flavor may be highly sig-
nificant (e.g. in determining the progerties of the mem-
branes of tissues and the rheoclogical wmronerties and flavor
of various food systems).

H. Pigments and their properties of 51gp1f3vance in fond pro-
cessing, preparation, and storage. (See V B.)

~
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Tre chemicel reactivity of nigments tha: are present in
raw food materizls determines the natwre and exier: of
many color changes thes

aration.

Carotenoids are relatively stable naturzliy-cccurring

plant pigments.

2.1, Under corditions usually employed in foo¢ handling,
carocencids do not undergo chemical reactions that
produce compounds of different color. (Carotenoids,
because of their high degree of unsaturation, are
subject to oxidation and to a trans- cis snift,
brought about by heat and acid, which mey cause loss
of color or bleaching in some foods, e.g. freshly
milled wheat flour and dehydrated carrsis.)

Anthocyanins, chlorophyils, and arthoxanihins undergo
chemical reactions that produce pigmenis of different color
in the presence of mild acids ané alkalies.

3.1. Red forms of anthocyanins predominate in media of
low pE and blue forms in mediz of higher pH.

3.2. Chnlorophylis are converted to precpiyytins {olive-
green or olive-brown in color) in acid media due to
replacement of magnesium by nydrogen in the chilor-
ophyll molecule.

3.3. Conversion of chlorcphylls %o chloropryllins
(bright green in cclor) takes place in alkaline
media due to hydrolysis of the ester groups of
the molecule.

3.4. White forms of anthoxanthin pigmencts predominate in
an acid medium and yellow forms in alkaiine media.

Afntnocy: :ins and chnlorophylls react with some metals to
produce cormounds of different color.

4.1. Anthocyanins form salts producing characteristic
color changes (e.g. an intense blue or purple with
ferric iron and a purplishk color with tin).

L.2. Chloruphyils (and pheonhytins) form bright green ‘
compounds with some metals (e.g. wish cupric copper).

Carotenoids and chlorophylls are relatively insoluble in
water but soluble in lipids. Anthocyanins and enthox-
anthins are water soluble.

Myogiobin, the primary pigment of striated muscle tissue,




is red (a purplish red or, if oxygenated, 2 bright cherry
red) when the iron of the porphyrin ring is in the reduced
state (i.e. as ferrous iron).

7. Derivatives of myoglobin with the iron of zhe porphyrin
ring in the oxidized state (i.e. as ferric iron) are brown-
ish in color.

7-1. Z=Zxamples of conditions under whaich the ferrous ircn
of myoglobin is converted to ferric iron are:

« low pH.

. conditions that Produce a low oxygen tension.
- exposure to ultra-violet light.

- contamination with microorganisms.

5. Myoglobin reacts with other compounds to produce sub-

stances that are pink.

8.1. Tzarples of reactions of myoglobin that produce
Pink color are:

- Treaction with the nitrites used in the curing of
meats and occuring as constituents of certain
vegetables. .

- reactions with carboa monoxide (e.g. in charcoal
broiling) ard with sulfites.

8.2. The pink pigments characteristic of cured meats are
stable to heat and unstable to light.

9. Decomposition of the porphyrin ring of rycglobin causes
fading of the pigment and discolorations.

10. Pigments, responsible for some changes in color that occur
in food during processing, are produced {rom colorless
ccmponents by the physical or chemical treatiments employed.

10.1. Colorless and water-soluble nolyvnenolic compounds

react with some metallic ions (e.r. iron and cupric
copper) to form dark-colored compounds.

10.2. Polyvphenolic compounds are sensitive to enzymatic
oxidation and produce tan or brown pigments.

10.2.1. Conditions that exclude air (oxygen),

that reduce quinones before they can
Polymerize, or that inactivate enzymes




minimize enzymatic browming.

10.3. Helanoidins, tan to brown polymers, are produced
by complex reactions between carbonyl compounds in-
cluding reducing sugars (e.g. glucose, lactose, and
fructose) and amino greups (e.g. proteins of egg,
flour, and milk). These reactions are called non-
enzymatic browning or tae Mailiard reaction.

10.3.1. Formation of melanoidins is affected by
the moisture level and accelerated:

. by heat (e.g. in crust browning, due
either to high temmeratures or long
periods of heating).

. by an alkaline medium {e.g. in tan-
colored cake crumb due L0 an excess
of sodium bicarbonate <r. in an angel
food cake, to a high proportion of
egg white and insufificient acid to
lower the pH).

. by a high proportion of a reducing sugar
(e.g. in the dark crus% and tan-colored
crumb of cake due T2 laciose in prcducts
reinforced witnn milit solids or to dex-
trose in products made with honey, corn
sirup, or corn sugar).

10.k. Caramel, a tan or brown polymer . is produced when
a sugar is decomposed by heat (i.e. by carameli-
zation).

10.%:.1. Caramelizatior is acceleroied at high tempn-
eratures and by an slkazline pH and is in-
creased by long pericds oi heating.

10.k.2. Q@Qlucose and fructose (e.5. as constituents
of honey, corn sugar, or corn sirup) de-
compose at a lower temperature than does
sucrose (i.e. can and beet sugars).

I. 1Intentional Chemical Additives and their prorerties of sig-
nificance in food processing, preparation, and storage.
(See IIT -~ VIII.)

1. A large number of chemicals (non-toxic in the amounts used)
are added directly to food during commercial processing and
home preparation to perform some desired function.

1.1. Functions of chemical additives include:




- the improvement or stabilization of aslor,
flayzr, or texture of the finished product.

. ihte addition or protection of nuirients.

- @n increase in the length of sisrzze life or
crange in the coaditions required for siorage.

(KW

. Chemical compounds retard oxidative changes in food sysien
“hrough more than one tyve of protective mechanism.

2.1. Zxamples of the use of antioxidants are:

. addition of ascorbic acid to rew fruits io
reduce guinones and thus retaxd o:idative browming.

- addition of butylated hydrorvaniscie {BiHA) to fats
2nd fatiy foods to trap free radicals and thus
break the autoxidative chain involved in ran-
cidity development.

- sulfuring of ray fruits before dchydration to
protect ascorbic acid and also ¢o preserve color
through inhibiticu of oxidative enzymes.

Z. Some molecules containing both polar and non-polar groups
(e.g. provylene glyeol and mono-diglycerides) are effec-
tive emulsifying agents because they become oriented at the
interface and stabilize a water-fat dispersion.

surfactants such as sodium lauryl sulfate) serve as
foaming agents.

. Compounds that lower the surface tension of z liguid (e.z.

5. Compounds that decompose (e.g. armonium acid carbonate)
or mixtures tha® react to produce a gas. most irequently
carbon dioxide gas, are effective leavenin zgents in
baked products. '

~. Hydrophilic commounds, frequently polysaccharides (e.g.
alginates and gums), are effective stabilizers of agqueous
dispersions because of their ability to bind water.

7. Certain acids (e.g. acetic and citric acid) and alkalies
(e.g. sodium bicarbonate) are used to alier the pH of a
mirture; salts having buffering properties (e.g. sodium
acetate or citrate) are used to preven: marked fluctuations
in poH.

(&

- Compounds with a characteristic flavor (e.g. sodium
chloride, amyl acetate, and cyclamates) and compounds
that are essentially without flavor but enhance or

=3~
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intensiily existing flavors (e.g. monosodium glutamate
and nucleotides) may be added tc improve the flavor of
a food material.

9. Compounds that react with components of a fccd material
to form inscluble substances (e.g. calcium salis with the
pectic components of plant tissues) arve used as firmiag
agents.

10. Compounds that remove chemical components from a food
material {i.e. sequesterants) are used to prevent un-
desirable changes in the sensory properties of the fin-
ished product.

10.1. Zxamples of the use of sequesteranis ir foods
include:

. addition of citrates and acid vhosphates to
evaporated milk to control the concentration
of calcium ions and so preveni destabilization
and aggregation of the casein.

. addition of a chelating agent t5 bird metallic
ions that would combine with components of the
food material and produce undesirable changes in
color and could catalyze lipid oxidation.

11. Many chemical compounds serve as preservaitives because
they hinder the growth or activity of microorganisms.

11.i. Chewical preservatives may be fairly specific in
their effectiveness (e.g. inhibit molds or yeasts
and not bacteria, or inhibit certain groups or
species of bacteria and not others).

11.2. The effectiveness of chemical preservatives may be
due to a physical effect (e.g. changes in the cells
of the microorganisms and in the amount of water
available to the organism due t< the high osmotic
pressure of brines and sugar sirups) or to a chemical
action (e.g. the inhibitory action of benzoic
acid on most microorganisms and of propionates on
molds).

J. =nzymes and their role in food processing and preparation.

1. Z%nzymes, which are proteins, because of their chemical
nature and physical conformation, are highly efficient and
specific orgaznic catalysts for a large number and variety
of chemical reactions.

1.1. The highly efficient catalytic activity of enzymes
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(i.e. of specific side cheins in 2 -a
spacial arrangement) by mean snic
forms 2n intermedizte complex writh ik
brings reactive groups into z reiziionship that
lowers the energy of activation far e

The presen
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1.1.1. iAn enzyme-substrate corple:
volves a multipoint att Lnnrnu iz wh
nydrogen tonds, ionic forces, and hydro-

phobic bonds play a major Tole.

1.2. Because of the nature of ecazyme- ‘ate interactinns:

. enzyme activity is highly specif -~ {i.e. an
enzyre catziyzes only one rezciicn or closely
relzted reactions thalt require specific chemical
grouos in z particular conformation).

. the rate and extent of a2 cataiyzed reaction
depend (1) upon factors that influence the
chemical transfers, exchanges. and reactions
involved and (2) on the stability of the
enzymne.

Contrel of enzymaiic action is important in food siorage,
proceszing, and preparation to llmlt undesired reactions
(e.g. oxidaiive brovning of raw fruit tissue and pro-
teolysis of raw meat tissue) and to optimize desired re-
actions (e.g. yeast fermentation in bread ¢ dough and pro-
teolysis during the ripening of cheese).

In general, increased concentration of substirzie and
enzyme, higher temperatures {liimited by th z sensitivity
of enzymes to thermal inactivation), and ionger time in-
crease the rate and/or extent of an enzymetic catalyzed

reaction.

3.1. ZEnzymes are heat labile, due to denaturation of
proteins at elevated temperatures.
3.2. ZInzyme inactivation is generally more rapid at

nigher termperatures, but the resistance to thermal
inactivation and the capacity for regeneration are
characteristic for each enzyme.

rach enzyme has an optimum pH range of activity, probably
related to the degree of solubility and ionic stabe of the

conponents of the system.

The presence of activators, usually a mcbal, sr of co-

enzymes (i.e. certain organic compounds) is required for
the functioning of some enzymes.

T4
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_. Metals and cormounds that compete with a substrate for an -z
active site of the enzyme, or with the eazyme for critical :
chemical groups of the substrate, or that react irre-
versibly with either, inhibit enzyme activity.

. Tater and its properties of significance in Food processing
and preparation.

1. #7ater is ubiquitous in food materials, in many being the :
chemical component present in largest amouni (e.g. over :
30 percent in meat, and over 25 percent in many baked
products).

: 2. The chemical nature and physical structure of water give
this component of food materials great significance in
determining the properties of rawy foods and the nature
of the changes that take place during food nprocessing

: and preparation. Many prccesses and treatments em-

; ployed to alter food meterials are designed to add, to

: remove, or to change the physical or physico-chemical
state of the water present.

2.1. The high dipole moment of its molecules makes water
a good solvent for polar substances, especially of
ionic solids.

2.1.1. The resulting solutions freauently provide
a medium in which chemical reactions can
take place.

2.1.2. Solutions differ from water in their physical
properties. (See III D.) (Vater, unless
distilled, contains dissolved materials the
nature of which determines whether the
water is "hard” or "soft”, and is a factor
in determining its safety for human con-
sumption.)

2.2. The dissociation of water, although small, makes
possible many important reactions, especially hy-
droiytic reactions, in food materials by providing
the necessary concentrations of hydrogen and ny-
droxyl ions in the system.

2.3. The potential of its molecules for nydrogen bonding
favors:

. the formation of clusters of uster molecules in
licquid water. (In other words, in the liquid
state water erxists as aggregates o7 molecules

: , held by hydrogen bonds, as well as monomers and
! a very few hydrogen and hydroxyl ions.)
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. the acsociation of water with ather eomnonents
of fo0d materials, especially writh carbolydrates
and oroteins, to form multi-vhase systems that
influence the rheological mroperties and so the
texture of many foods {e.g£. viscous sols and
gels). (See IT, III, and ¥.) {iInvolved is the
orientation of water molecules son the surface of
molecules of the other food ccmyonents_[gépec-
ially those containing carbonyl and amide groups/
and then the formation of layers of onlarized
water molecules on these surfaceslli.e. hydration
of the food components/, sometimes joining the
molecules in polymer networks.)

2.3.1. The properties of "bound” water differ from
those of water monomers: for example,
bound water:

. does not act as a normal solvent or
hydrating agent.

. resists crystallization and evapor-
ation.

. may act as a barrier to the passage
of water and solute molecules or ions
and so limit the rate of diffusion (e.g.
in plant or animsl tissues).

(Here water is referred to as "bound water"”
when the molecules are immobilized in
polarized multilayers at the surface of

a dispersed phase or as clusters of mole-
cules attracted by van der ¥Waals forces

to a dispersed phase, e.g. a dispersion of
volysaccharide molecules.)

2.3.2. The proportion of bound to free water in
the various systems of a foad material or
mixzture is characteristic and any change in
these proportions usually alters the prop-
erties of the material (e.g. its texture).

2.4. The ability of water to undergo changes in state
within a readily attainable temperature range
permits crystallization and vaporization of liquid
water to produce changes in the texture of food
materials and in their storage life.

Physical and Physics-chemical Systems Present in Plant and Animal
Tissues and in Processed and Prepared Foods. (See ITI, IV, and 7.)
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Lingle-cormonent , single-phase systems in food materials.

o
L[]

<

i. Relatively few food materials are pure chemical compounds
existing in a single phase, i.e. ip the s21id, liquid or
gaseous state.

2. Any food material that is a single chemical compound ex-
isting in a single pbase exhibits the physical properties
and responds to energy changes in the mammer characteristic
of the state of matter.

2.1. Fxamples of solid, liquid and gaseous ecompounds
present in foods include:

. crystalline sucrose, sodium chloride, and
potassium tartrate.

. liouid water.
. gaseous carbon dioxide.

2.2. “ramples of changes in physical state produced in
single-cormonent food materisls as the result of
an energy change include the change of:

. crystalline sucrose to a liquid when heated.

. 1liquid water to ice when heat is removed and to
steam when heat is added.

- 8aseous carbon dioxide to a2 solid under great
Dressure or when heat is removed.

3. When liquids are solidified (e.g. by the removal of heat)
tne solid will be crystalline or amorphous depending upon
the arrangement of the molecules, atoms, or ions with re-
spect to each other as their energy level is lowered.

The solid will be crystalline if the arrangement is orderly
(the pattern being characteristic of the substance) and
amorphous if the arrangement is random.

B. irulti-component, single-phase systems in food materials.

1. Dome fond materials that contain more thei: one chemical
corpound exist as homogeneous single-phase systems (i.e.
as true solutions). TFxamples are salt brines, sugar sirups,
and distilled vinegar.

)

. Food materials that are true solutions exhibit the charac-
teristic physical properties of solutions (e.g. the collig-
ative and rheological properties). (See III D.)




Many heterogenecus food materials contain single-phase
systems (i.e. true solutions) as one of their components.
Z“xamples include: milk, the cell sap of plant tissues and
the juice of muscle tissues, and the liquid phase of
batters.

When true solutions are components of heterogeneous food
materials (e.g. of plant and animal tissues), they often
do not perform or respond to manipulation in the same
manner as a mddel system of the same composition because
of the complex nature of the food material.

#ulti-phase systems in food materials.

1.

Many food systems are, or contain as significant compon-
ents, multi-phase systems (i.e. emulsions, foams, gels,
sols, and suspensions). Ixamples include:

. liquid-in-liquid systems or emulsions (e.g. mayonnzise).

. gas-in-ligquid or-solid systems or foams {(e.g. meringues,
.whipped cream, and leavened baked products).

. liquid-in-solid systems or gels (e.g. vectin jellies
and gelatin gels, egg custards, rennet-milk gels, and
the crumb of baked products).

. solid-in-liquid systems or sols (e.g. egg and starch
thickened sauces).

. solid-in-liquid systems or suspensions (e.g. crystalline
candies, frozen desserts, and plastic shortenings).

1.1l. Two immiscible liquids, differing in surface tension
so that one tends to form into droplets and the other
to spread in thin films when a mixture of the two is
agitated. will produce an emulsion. (Colloidal
suspensions of semi-solid fat in an aqueous medium
are often identified as emulsions.)

1.1.1. Zon emulsion tends to be stabilized when a
surface-active substance is concentrated
at the liquid/liquid interface and prevents
coalescence of the dispersed phase.

1.2. A liguid of low surface tension tends to incorporate
air and form a foam when beaten or shaken.

1.2.1. Foans may also be prodveed when a gas dis-
colved in a liquid expands due to the re-
duction of pressure or the azddition of heat.




N 1.2.2. Foams tend to be stabilized 1f the continuous
pnase has a low vapor pressure and attains
semi-30lid cr 50l1id proverties. TFxamples of
% steble foams are:

. egg white foams, stabilized as a result
of the denaturation of the protein during
3 beating and its coagulation when heated.

. ¥nipped cream, stabilized by the aggre-
; gation of solid fat throughout the protein
1 films.

. certain baked products. stobilized by the
coagulated gluten and egg vroteins and
the gelatinized starch.

-

1.3. Under conditions that favor inter-moieccular bonding,
solid-liquid dispersions of lyophilic, linear macro-
molecules produce a polymer networi th@oughout the

dispersion that holds the liquid phase and form a
gel. {See II £, C, and %.)

1.3.1. Tnergy changes thet increase inter-molecular
bonding increase the strengch of a gel. :
Tramples of energy changecs thei increase i
inter-molecular bonding are: :

. Dhysical treatments., suvch os the addition
of heat to a protein dispersion.

. changes in the chemical composition,
such as the addition of calcium ions to
- a pectin dispersion.

8 1.5.2. Znergy cnanges that increase inter-molecuiar

: bonding will produce syneresis or cause precip-

; ‘ itation of the solid phase when an increase

- in bonding decreases the number of sites for
binding the liquid phase or decreases the size

k3 of the inter-molecular spaces that entrap

: liquid in the gel.

1.3.32. Conditions that prevent 21 decrease inter-
molecular bonding may prevent gel formation
or weaken or destroy a gel structure. %xz-
amples include:

. physical treatments, such as increasing
the concentration of sucrose in a dis-
persion of wheat gluten.

. changes in the chemical composition,

Iy
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such as trhe additicn of citrates or phos-
Dhates to a dispersisn of casein.

1.k, Sclid-in -liguid systems produce viscous sols
when the solid part c1es due to their concen-
tration or lyophilic nraﬁe*uies, wroduce inter-
nal friction and cause resistance ©5 flow.

1.5. Solid-in-liquid systems may yield a multi-
prase system with solid-state Proveriies that
consists of a high proportion sf solid phase in
suspension in the liguid phese.

1.5.1. Multi-phase systems with solid-state
properties may be produced by:

- conversion of much of the liquid to 2
crystalline solid at iis freezing
Point by the removal of heat from the
system (e.g. ice crystals from an ice
cream or sherbet mix).

. DPrecipitation of much of the solid from
a supersaturated solution., usually by
Dealing or seeding to initiate crystal-
lization (e.g. sucrose crystals in a
crystalline candy).

D. Colligative proverties of solutions and some properties of
Pure liquids.

i.

7dater may be added to or removed Trom z soiution by the
process of osmosis.

1.1. Glater will pass through a semi-permeable merdrane
or harrier into an aqueous solution (e.g. water
into a dried fruit or vegetable tissue) or from
a dilute to a more concentrated aqueous sclution
(e. g. fresh fruit tissue to concentrated sugar
sirup or fresh vegetable tissue to concenirated
brine).

,-l
o

Osmotic pressure, which controls diffusion, is
proportional to the concentration »f disgolved
perticles (usually molecules or ions).

The addition of energy in the form of heat to a nure
liquid bsth increases the rate of evaporation and raises
the temmerature.

2.1. A pure liguid reaches marximum tem nperature at the
boiling temperature; additional increments of heat

Sy
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will increase the rate of evanoration.

2.2. Evapcration rate is influenced by the surface area
of the liquid (e.g. greater evapcration with large
area) and the degree of saturatiocn of the vapor
phase (e.£. less evaporation in a covered container)
as well as by temperature.

The removal of energy in the form of heat from a pure
liguid lowers the rate of evaporation ard tre temperature
of the liquid until the freezing terperature is attained
and the liquid begins to convert to the solid state.

{The v?por pressures or the liquid and solid phases are
equal

3.1. At its freezing point no furtker decrease in temp-
erature occurs in a pure liquid due o the removal
of heat energy until the conversion of the liquid
to the snlid state is complete.

The boiling point of a liquid depends upon its vapor
pPressure and upon the prevailing atmospheric pressure.

h.1. ¥#very pure liquid hes a characterisiic vapor pressure
and so a specific boiling point at a given atmospheric
Ppressure.

4.2. The presence of a dissoclved substance causes the
resulting solution to have a lower vapor pressure,
and so a higher boiling point, than the pure solvent
(e.g. sugar sirups and brines vs water).

3.2.1. 9Yolatile solutes are an exception since they
produce solutions having a higher vapor
pressure than that of the nure solvent (e.g.
a2 solution of aleshol in water).

h.3. The boiling point of a liquid is lowered if the
precsure exerted upon it is decreaaea (e.b. under
vacuwns, at high altitudes, and wher the barometric
pressure 1s low).

5 point of a liquid is raised if the at-

L., The boiling
mospheric pressure is increased (e.g. in an auto-
clave or pressure cooker).

The freezing point is specific for pure liguids and is
iswered by the presence of dissolved substances (e.g.

sugar sirups and brines vs water). (In a solution the
freezing point is related to the vapor pressure of the

pure solvent in the liquid and solid states.)




The elevation of the boiling point and devressisn of the
freezing point of a solution, compared with that of %the
pure solvent, is proportional to the conceriration of
dissolved particles (i.e. molecules or ions).

6.1. £t the same percentage conceniration, soiutes of low
molecular weight (e.g. dextrose compared with sucrose)
and solutes that ionize (e.g. sodium cnloride com-
pared with dextrose) provide a reiatively large
number of particles, and so have mcre effect in
elevating the boiling point and depressing the
freezing point of the resulting snlution.

6.1.1. The solubility of the solute in the solvent
is a factor in determining the limits of
boiling point elevation and frcezing point
depression of a solution. The maximum
effect is reached when the solution is
saturated. (For example. the relative in-
solubility of lactose in comparison with
other sugars limits its effectiveness in
changing the boiling or freezing point of
aqueous solutions; fats have no effect
since they zve insoluble in water.)

6.1.2. Because of their size, colloids (e.g. starch
and proteins) in solution at 2 given per-
centage camposition provide a relatively
small particle concentration and so taneir
effect on thz boiling or freezing poini
of a solvent is negligible.

6.1.3. The addition of energy in the form of heat
to an unsaturated solution at its boiling
point will produce a progressively higher
concentration of solute, due to the evan-
oration of solvent, and a corresponding
increcase in the boiling temperature of the
solution until saturation is attained.

6.2. At the same molar concentration, ionizable solutes
that yield a large number of ions per molecule are
most effective in raising the boiling point and
lowering the freezing point (e.z. aluminum sulfate
compared with potassium acid tartrate, and both
compared with sodium chioride).

6.3. The concentration of a simple solution (e.g. of
sirups,including candy mixtures,and of pectin
jellies) can be estimated by its boiling point
(e.g- °C. or °F. indicate attaimment of the de-
sired sugar concentration in a sucrose sirup).
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" 5.k, The texmperature necessary to bring a mixture tc the
1 freezing voint and to maintain it in the frozen state
is determined by its formula.

] 4.1, Zxemples of the effect of the composition of
3 a mixture on the temperature required %o
freeze and maintain it in the frogen state are:

- 3ices and sherbets, due to their relatively }
high concentration of sugar, require a '
lower "holding temperature” than ice
creams.

3 - 1ice creams have a higher nelting temp-
erature than ices of egual sc¢iids content
because many cof the sciids present are
proteins, polysaccharides, and Pat rather
than sugars.

~. Crystallization of pure liguids or from solubion.
L. Conversion of o pure substance from the ligueid to the solid

state (e.g. water to ice) iz accomplished by a change in
energy.

L % 2. Precipitation of a solute from solution {e.g. sucrose Ffrom
N a sugar sirup) is accompanied by a cheange in €nergy.

2.1. Precipitation from aqueous snlutions is most commonly
an exsthermic reaction. {(The hydration energy and
lattice energy of the solute determine whether the
reactisn is exothermic or endothermic. or whether
it neither liberates nor reguires zdded energy as
is essentially true of the crystallization of
sodium chloride from aqueous ssclution.)

M e ) e el s 4 oL
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The conditions of erystallization significantly affect the
size of the crystals formed.

e it DA DDA A
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3.1. The simultzueous production of nzny erystal nucl
vhen ¢ liquid is converted to 2 solid or solid is
precinitated from a solution, favors the formation
of smoll crystals.

3

L} m
Jode

3.1.1. Rapid precipitation of the eicess solute
from a supersaturated solution, ofien
irnitiated by agitating or sceding the
sclution, produces many nuclei.

3.1.2. $Slow precipitation of solute from solution,
usually the result of the evaporation of
solvent from a saturated solution or the




3f snlute as » sat-

urated olaulon coals, prduces few nuclei.

3.2. Fzetors which favor a slow rate of
{i.e. slow arrangement of molecules.
izns on

lerge crystal size.

3.2.1. £ viscous medium {e.z. 2 5
sugar uol.utlon) or the ore
stances (e.g. milk fat or
creams) that interfere wit

cystal growilh
atoms, or

the surface of the crystal naclel) “favor

uxn rsaturateu

e of sub-
latin in ice
n The JVEFPﬁ

and orientation of molecules, atoms
ions on the nuclei eff QCb1VEﬁJ "etavﬂ

crystal growth.

3.2.2. Zgitation dquring crystalli
1-ter4ere vith deposition

and so to inhibit crystal -

sizes, the larger crystals
grow at the ezyenge of the
vecause of The larger surfs
the smaller crystals.

3.2.2. 1In systems r‘0111‘1;:,1113=ng erysials of giffersnt
’ 3

L sugercooled liguid or a supersaturated

these systems
amorpnous vv?ﬁ

V. ZProcesses and Treasn
. - e £ .-
L. Progquetion of reoy food materiais.

1. Genetic stock. envirommental conditions,
practices can, within limits, change ﬁhe
position and physical structure of plank
meterials.

1.1. Raw foods of plant and
by means of appropriat
nave suecific properties

2
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particular consuming and pro;ess;ng uzes.

usually an un"*abla system subject ta crjsﬁallizat'
22y, however, yield a2 relatively stzble

ents Employed 1o Alter Food IMaterisls.

and production
chenmical com-
and animal

-d

. Physical processes and chemical treaiments used in food

rrocessing and preparstion,

1. The processes and treatments employed Lo
the proverties of food materials involve

rroduce changes in

energy exchanges.

1.1. 7xamples of forms used to alter fo9i materials are

~46..
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chenical, electrical, thermal, lignt. mechanical
and sonic energy.

1.2. Any exchange of energy between 2 system and its en-
vironzment mist occur without the creation or de-
struction of energy. (A& process that occurs spon-
taneously is capable of doing work and the addition
of external energy is required to reverse such.a
Drocess, i.e. spontaneous changes tend toward an
equilibrium state and some free energy must be made
availeble to perform the work needed to remove a
system from the equilibrium state. 4An example is
the spontanecus staling of bread and at least partial
renewal on heating.)

1.3. The chanrges produced in food materizls by manipulations
involving energy exchanges are usually interrelsted
and arec often time-sensitive.

2. Various physical processes and chemical ireatments are
intentionally employed to produce changes in the prop-
erties of food materials.

2.1. Hodifications of the proverties -f food materials
are rade in order to:

o o Wb o e

. extend storage life.

alter Qr enhance functional prowerties. '

"

. enhance cr change palatability.
. maximize the available autritive valus,
. improve digestibility.

. destroy pathogens or remove toxic substances.

. 1increase the variety and convenience of available
food products.

2.2, Vsrious physical processes are employed 4o alter the
physical or rvhysico-chemical nature of a food or
focd mixture.

2.

1)

.1. IHeat may be added or removed ty conduction,
convection, or radiation, and may be added
by internal friction. (See IV C.) Modifi-
cations produced or accelerated by the
addition of heat include melting, volatil-
ization or sublimation, solution, hydra-
tion, gelatinization, coazgulation, and an

I [y
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increase in the concentration of a solution
(due to evaporation of solveni or greater
solubility of solute); modifications produced
by the removal of heat include solidifi-
cation (with or without crystellization),
condensation, and an increase in the conceqn-
tration of a solution {due to removel of
solvent by freezing).

LR
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2.2.2. Hechanical energy may be t¢oplied

:aterial by shaking, atlr;_ i=. beating. or
rhlﬂqug. Modifications irn the dicpersion
o5f the components that result include emul-
sification, batter or dough Iormation

(often involving the develsment of gluten),
and sol or foam formation.

| ".:; :
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2.2.3. DPressure may be reduced t3 increase the rate
of volatilization of the linuid component

of a food material (e. g. ruffing z vegetable

fo facilitate denydration) or to expend a

gas (e.g. aerosol whipping of cream).

p 2.k, lechanical energy may De appliied by grinding.
chopping, crushing, or n”und_n” to reduce ;
particle size. i

Yarious chemical treatments are employed to alter
the chemical or physico-chemical nature of a food
or f£ood mixture.

i
i
|
2.3.1. The pH may be changed to provide hydrogen OF ;

hydroxyl ions to function a5 & reactant or §

as a catalytic agent in 2 desired chemical i
reaction (usually by addition of a weak %
1

acid or alkali or of a sali).

2.3.2. Oxygen nay be introduced by the addition of
2ir or other oxidant to produce the oxi-
dation of certain cormponents, or may be
replaced by an inert gas to inhibit the

widation of components.

2.3.3. TWeter may be added to provide z reactant that
is essential in all cnanges invelving hy-
drolysis, or to influence the rage of ionic
reactions and other reactions that occur in
solution.

2.3.4. Sugars may be added to increase browning re-
actions involving sugars and amino compounds ,
or removed by enzymatic or other treatment to
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N inhibit these reactions.

2.3.5. rzymes may be added to cztalyze desired
chemical reactions (usucily by adding plant
or gnimal materials of nigh potency or
crude concentrates from these sources).

§ « 2.3.5. Metals or ions may be added directly, or

: be removed by the addition of chelating

] agents or of substances that alter solu-

: bility or ionization, 0 change the chemical «
nature of the food material without entailing
a primary chemicsl reaction.

2.4, Yariousz pmhysical processes 2re commonly employed to
] produce changes in the chemical neture of a focd
3 or food mixture.

3 2.:.1. Heat may be added to produce new substances
by increasing the rate of chemical react-
ions between certain of the components of
a food material or by causing the degrada-
tion or decomposition of commnnents.

(See IV C.)

2.%5.2. £ food material may be exposed to radiation
to produce changes in its chemical compon-
ents.

2.5. Severzl chemical treatments are cormonly employed
to produce changes in the physical or physico-
chericel nature of a fond or food mi:ture.

2.5.1 “he ionic environment may be changed in order
12 alter the eleciric charsze. snd thereby
increase or decrease the degree of aggre-
gation, of dispersed particles.

2.5.2. Chemical compounds may be combined that will
react to produce 2 gas (e.g. sodium bi-
carbonate and an acid phosphate or sther
reagents used in chemical leavening agents}.

€. Trensmission of heat to or from, or producticn of heat in, a
food or food material.

1. A change in the temperature of a food materizl results
Tfrom the transfer of heat energy from a material of higher
to one of lower temperature (i.e. by conduction, c¢on-
vection, or radiation); an increace in termerature may
result from the conversion of another form of energy to
heat {(e.g. heat resulting from internal {riction produced
by molecular vibrations induced by high frecuency electro-
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magnetic waves).

The rate of neating or cooling g food meterial is in-
fluenced by the method(s) of heat transfer or production
employed ..

2.1. When heat energy is transmitied by conduction (i.e.
by direct conmtact with a material of different
temperature) the rate of heating or cooling is
increased by several factors including:

. a relatively high conductivity of the materials
involved in the transfer (e.g. some metals have
higher conductivity than others; liquid fat is
g better conductor than water: and water and
steam are better conductors than air).

. a markea differential in temperature between the
materials involved in the heat transfer (e.g.
between the utensil and the heating medium,
such as water or fat, or the coolipng medium,
such as a salt-ice mixture; and between the
heating or cooling medium and the food material).

. a large surface area in relation to the total
mass of food to be heated or cooled.

2.2. Wwhen heat energy is transmitted by convection
currents (i.e. by the circulation of a gaseous
or liquid material) the rate of heating or cooling
is influenced by such factors as:

. the fluidity of the food mass or openness of its
structure, (Movement of gaseous and liquid
materials is slower in viscous than in free-
flowing liquids and is impeded by the presence
of solid materials.)

. a narked temperature differential between the
transmitting meterial and the food material.

. the use of mechanical means to increase the
movement of the gaseous or liquid material,

. a small food mass to be heated or conoled.

2.3. Heating by radiation (i.e. heating due to the ab-
sorption of heat waves by the surface of the material)
depends upon the gbility of the materials involved
(utensils and foods) to absorb radiavt heat energy
as well as upon the amount of radiant energy avail-
able.
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2.3.1. The absorption of radiant heat is greater
when:

- surfaces are dull, dark, and rcugh
rather than shiny, light, and smooth.

. the proportion of exnosed surface in
relation to the total focd mass is large.

2.k, Heat production resulting from molecular vibrations
induced by exposure to microwaves is extremely
7apid and occurs simultaneously, but probably not
unitormly, throughout the food mass.

2.k.1. Limitations in its use include:

. 1increase in heating time writh increese
in food mass.

- lack of surface brewning and crust for-
mation.

. irappropriateness for bulky food items.

The amount of heat energy required to bring about a given
rise in temperature in a food material is characteristic
of the material (e.g. the specific heat of water is 1.0
calorie and of milk is 0.9 calorie).

D. Control of alterations in food materiais.

1.

The properties characteristic of many prepared foods are
dependent to a degree upon chemical reactions and physical
or physico-chemical changes that occur during their
preparation.

1.i. The degree of variation possible in the kind and
proportion of ingredients and in manipulative
proceedures used without making provision for the
essential functional properties is limited for
many prepared foods (i.e. to replace an ingredient
or process that contributes an essential reaction
or change, the substitute must provide similar
functional properties).

When functional properties of the components are not in-
volved, acceptable prepared foods can be obtained with
considersble variation in the kind and proportion of
ingredients and in manipulative procedures without makiung
compensatory adjustments.
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V. Influence of Cnemical Composition and Physical and Physico-
Chermical Systems of a Food on the Sensory Properties. (See II
and ITI.)

A. Sensory qualities and palatability.

1. The chemical composition and physical and physico-
chemical systems present are important determinants of
such sensory qualities of a food as color, form, flavor,
and texture.

1.1. Objective methods of evaluation (e.g. chemical de-
termination of pH or of the volatile components
and physical measurement of viscosity, breaking
strength, or compressibility) can provide signif-
icant information about those properties of a food
that are related to its sensory characteristics.
The relationship between these objective data and
the palatability of a food is, however, not a
simple one.

1.2. The ultimate evaluation of food palatability is
subjective and is determined by assessment by the
human senses.

2. The acceptability of a specific sensory quality or com-
bination of qualities in a food is not universal, but is
related to personal and cultural standards for the par-
ticular food. (See section on Human Behavior in Relation
to Food.)

3. Humans vary in their ability to perceive sensory qualities,
and environmental factors (e.g. temperature and light
source) can affect the perception of sensory qualities
of a food.

L. 1Influence of the components and systems present on the color
of food.

1. The inherent color of a food is determined by the spectral
composition of the light reflected or transmitted by it
and is due to the presence of pigments - naturally occurring,
produced by chemical reactions, or added (natural or syn-
thetic) - and to physical properties of the food that affect
light absorption, reflection, or transmission.

N

. Pignments, because of their chemical structure, affect the
absorption of light and change the spectral composition
to produce a color.

2.1. In general, conjugated systems absorb longer wave

lengths of light than comparable systems containing
isolated double bonds.
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2.2. Some pigments produce changes in the spectral conp-
osition of light as the result of changes in the
electronic state of the molecules due to the ab-
sorption of light energy (e.g. electrnns raised to
a nigher energy level or the delocation of 7 elec-
trons).

The way in which a surface reflects light influences color.

(X

3.1. Surfaces that reflect all wave lengtis completely
and diffusely appear white.

3.1.1. Particle size affects reflectzace of light,
wniteness increasing with smaller particle
size and finer cellular structure. Fxamples
of whiteness dque to the reflectance of light
are:

. flour and powdered sugar, due to particle
size.

. Tondant and shortenings. duve to crystal

size.

. milk, due to the colloidslly dispersed
couponents.

. beaten egg white, related to the size of
the air bubbles.

. bread crumb, related to the pore size
of its cellular structure.

3.2. A surface may reflect light to produce an iri-
descent appearance. (e.g. the fibers o7 2 slice of
cooked meat).

3.3. Due tc its influence on the reflectance of light, the
physical structure of a baked product affects botn
the crumb color and the appearance of the crust
(e.g. shiny or dull).

4. The eolor of raw fruits and vegetavles is largely de-
termined by the kind and amount of naturally-occurring
pigments present: anthocyanins (red-purple-blue), caro-
tennids (yellow-orange-red), chlorophylls (green), and
anthoxanthins (white-yellow).

b.1. Changes in color of fruits and vegetabLles during
storage, preservation, and preparation are due:

. to the removal of pigments which decreases the
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intensity of the cslor. or

. T2 chemical reactions involwrinz wnigments or
cclorless compounds present in e raw tissues
which produce new compounds noving a different
color.

k.1.1. Txamrles of color changes in Truits and
vegetables include:

. loss of red color when stredded red
cabbage is cooked in a large amount
of water due to the solunility of
anthocyanins.

. development, of olive-green coior in
green beans cooked in an 2c¢id medium,
due to conversion o9f chlorophyll to

pheophytin.

. browning of raw apple slices exposed to
the air, due to enzymatic c:xidation »of
polyphenolic compounds present in the
tissues.

4.1.2. Loss of water-soluble pigments is increased
by an increase:

. in the proporticn of water to product.

. in the surface area of the product (e.g.
by cubing, shredding, or slicing).

. in the temperature of the water, when
this increases the solubility of the
pigment, or the permeability of the
plant tissue, or the denaturation of
the protein in any protein-pigment
complex.

.1.3. Tateractions between naturally-occurring plant
pigments and acids in raw fruits and vege-
tobles are minimized so long as the semi-
permeable properties of the plant tissue are
maintained.

4.1.4. Any pH sensitive reaction of plant pigments
that results in a color change can be mini-
nized by employing procedures that:

. diiute the acids of the plant tissue

(e.g. using a large proportion of water
to product).
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. neutralize the acids {e.g. using an
al¥aline cooking medium such as hard water
or by the addition of sodium bicarbonate).

. favor volatilization of Tre plant acids
(e.g. using uncovered utensils).

4.2. Discoloration of plant tissue during processing
and storage may be caused by non-enzymatic brownirg,
due to reactions between reducing sugzrs and amines
to produce melanoidins, or tc the decumposition oFf
sugars by heat to produce colsred nolymers (i.e.
caramel) .

5. The eolor of raw reat is largely determined by tne amount
of iron-porpuyrin (heme) pigments present as heme-proteins
in the muscle tissue {e.g. myoglobin and derivatives).

5.1. Changec in +he color of meat during sicrage end as
the result of cooking or curing are due to reections
involving mroglobin (purplish red) that produce
derivatives of a different color {e.g. bright red.
tan to brown, pink, and occasionally green).

5.1.1. Zxamples of color chapges in meat involving
myoglobin are:

. development of bright red color, due to
the formation of oxymyocgicbin when fresh
miscle is exposed to air.

. develovment of tan to trowm esler, due
tc the production of deaatured globin
hemichrome during the cooking of meat.

. development of the characieristic pink
color of cured meats, due to the formation
of nitroso compcunds.

5.2. Fatty tissues of meat may be yellowish due to the
presence of carctenoids.

; 5. Tne crumb and crust color of a baked product is largely

‘ determined by the vigments present in the ingredients zand
by the colored commounds produced by chemiczl reactions bhe-

4 tveen components of the mixture that cceur during mixing

: and baking.

6.1. The color of a baked product contzining no ingredient
cf characteristic color {e.g. no chocclate or mo-
lasses) is largely deterrined by reactions involving
the protein and/or carbohydrate components of the




mixture {e.g. itne carbonyl-amine reaction and per- ;
raps the caramelization of sugars, and the dex-
trinization of starch).

g 6.2. The influence on the crumb color of a baked product
of any anthoxanthin pigments present in %The flour
is largely determined by the pH of the product.

6.2.1. Ingredients may be included in the formula
of a batter or dough to attain thne desired
PE. Ixampies are sour mil¥x, scdium bi-
carbonate, and potassium acid tartrate.

6.3. Due to their content of carotenoié pigments, the
inclusion of egg, especially egg yolis, in a for-
mula tends tc give the baked product a yellowish
or creamy-white crumb. Inclusion of butter or
eolored margarine has a similar but less marked
effect.

6.3.1, Bzking conditicns and the pl of the mixture
do not affect the yellowish color due to
: the presence of carctenoids beczuse of
3 the relative stability of these pigments.

6.4, The pigments responsible for the characteristic
color of choeolate and of moles<ses are pH sensitive.

fs

6.i.1. DBatters containing chocolate or molesses
ard also having 2 relatively high pH produce
E oroducts of darker crumb color {e.g.
: molasses, dark brown; chocolzte, mahcgany
; red).

Heat treatments sufficient to
complete ox;d?tlon of some of
content of o baked product to

:’.‘.‘\
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2. Influence of the commonents of a food on its flavor. I

i. Fiaver of 2 food regults from stimuletisn of the recepters .
of taste (oral areas for salt, sweet, oﬁﬂl; and bitier)
and tne receptors of odor (nasal area}, znd is determined
by the chemical composition of the faood.

: 1.1. Gther chemically-induced sensztionz such as astring-
: ency 2nd wernth (e.g. "hot” peppers) influence the
- accepcability of a food as does the physical char-

acteristic, tempmerature.

2. Conmpgonents must ve in solution to stimulate the sensory
receptors of taste and volatile to stimulzte the receptors

~56i-
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2.1. Loss of water-soluble flavoring components during
cooizing is minimized by the use of 2 small proportion :
of water tc oproduct. -

2.2. Loss of yolatile flavoring components during cooking T
is minimized by the use of coversd utensils. :
: 2.3. Lozs of both volatile and water-soivble flavorinz
comonents during cooking ic minimized by short
cooring periods.

For most foods, small amounts of mary diffcerent compounds
are nezessary to produce the characteristic flsvor,

L
.
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. Flavoring compounds may be naturally-sceurring substances,
substances produced by chemical reactisns during pro-
cessing, preparation, or storage or added (natural or

syntretic) substances.

oa

-1. The flavor of raw fruits is determined iargely by
their content of sugars, acids, various vslatile
organic compounds, and polyphenolic compounds.

L.1.1. 3ugar content and acidity (pE) contribute
the sweet-sour taste of the fruit flavor.
Sugar content usually increases and acid
content usually decreases zs fruits mature.

lm‘

-1.2. The characteristic flavor of o fruit i
usuzlly due to its eonternt of aromatice
compounds , including esters,
aldehydes, and other organic compounds.

: The kind and concentratiosn o these com-

g pounds changes due to the metabolic processes

of ripening, and as 2 result the flavor of

ravw fruits changes as they mature.

k.1.3. Some fruits are astringent due to the presence
of polyphenolic compounds.

W
N

- Toe flavor of raw vegetables is influenced by their
content of sugars, acids,polyphenslic compsunds, znd
various volatile organic commounds.

h.2.1. The sugar content usually decreases as
vegetables mature due to the synthesis of
starch.

.2.2. The acidity of most vegetables is less than ithe

sour-taste threshold of most individuals
(i.e. above pH5).
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4.2.3. Some vegetables are astringent Gue to the
presence of pclyphenoiic cormounds.

L2k, Velztile sulfur compounds {e.g. alliin
derivatives and allyl, me:hyl and proonyl
snifides) contribute tc the characieristic
fiav)> of vegetables of the znion family.
Being water soluble and voslatile. some Of
These compounds are removed during cooking
to produce a cooked vegetvakle of milder
flavor.

4.2.5. Sulfur-containing compounds (e.g. sinigrin
and S-methyl-L-cysteine sulfciide) and their
derivatives (e.g. allyl isothiocyanate.
dimetnyl disulfide, and hydrsgen sulfide)
contribute to the characteristic flavor
of brassicaceous vegetables (e.g. cabbage,
cauliflower, and brocesli).

4.2.6. VYolatile and soluble procducts of the de-
composition of naturelly-oceurring compounds
such as sinigrin are reszonsible for the
characteristic odor and taste associated with
cooked brassicaceous vegetables. Decompo-
sition of these comncunds is accelerated by
enzyme action (e.g. in storage after harvest)
and by heat (e.g. during cooking). ’

The meaty flavor characteristic of 21l red meats and
of noultry appears to be developed during cooking
from flavor precursors present in aqueous portions
of lean muscle tissue.

k.3.1. A basic meat flavor common to lean porticns
of red meats may be associated with the
free amino acids and sugars present.

The characteristic flavors of different kinds of
meat (e.z. beef, lawb, pork, poultry, and fish)

appear to be associated with the lipid fractiocns
of, and related compounds present in, the fatty

tissues.

The flavor of the crust of baked products is due
largely tc products of the cartonyl-amine browning
reaction. Products of the pyrolysis of sugar (i.e.
caramel) may also contribute to crust flavor.

The flavor of yeast-leavened baked products is due
in part to compounds produced by chemiical reactions
that occur during fermentation.
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4.7. A bitter or soapy taste is characieristic of baked
products made from mixtures containing unneutralized
sodium bicarbonate (e.g. formulas containing an in-
adequate amount of an acid irngredient such as cream
of tartar, sour milk, or chocolate. or formulas con-
tairing no acid ingredient).

DACE R T I A LA PR H LR TR U

4.8, Products of the oxidation of lipids are a common
cause of flavor changes in foods: rancidity hes
develoned if the products nave an unpleasent cdor
or taste (i.e. if they include low-molecular
weight aldehydes, ketones, and fatiy acids).

: 4.8.1. =xamples of flavor changes due to lipid
oxidation include:

. "oridized" flavor of whole milk. (Hilk
fat may also undergo flavoyr changes due
hyérolysis producing iou-molecular weight
fatty acids, e.g. butyric 2cid.)

. rancid flavor of shortenings and of
shortened baked products tirat are not
nprotected by naturally-occurring or
added antioxidants.

. cold cooked-meat flaver associated withk
products of lipoprotein oxidation.

!

Influence of nhysical states and physico-chnemical systens
on tne texture of a food.

L
.

1, Texture of 2 food is the complex of characteristics
perceived through tactile, kinesthetic and visual sen-
sations.

2. Important factors in determining food te:rture are its

: physical state (i.e. solid, liquid, or gas), its macro-
; sconie structure, and the physico-chemical properties of
its components.

SO R A P

v Y ey

2.1. If the s0l1id components »f a f22d zre in crystalline
form, cryztal size affects texrture.

2.1.1. As crystal size decreases, smoothness in-
creases (e.g. fondant crystallized at 60°
vs 100° ¢.) and homogenesus mixtures be-
come firmer (e.g. shortening solidified
rapidly vs gradual cooling).

2.2. Yhen a colloidal system (e.g. sol, gel, emulsion, or
foam) is present in a food, the rheslogical prop-
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erties {i.e. flow snd deformeii-:n) - the s g
significently affect the terturzl guzlities of the
food. including its stability.

2.2.1. 1iizst food sols are non-Hewtonian fluids:
their apparent viscosity is & measure of
the internal friction produced by the dis-
persed phase and reflects tThe concentration,
particle size and shene, and surface prop-
erties of this phase. arge nolecules or

: molecular aggregates (e.z. micelles) are

2 the usual components of this phase of a food
sol (e.g. swollen starch granules and casein
znd albumin micelles).

2.2.2. The elasticity, plasticity, and structural
stability of the continuous nhase of a focd
gel largely determine its texture. Hyro-
philic organic compounds o7 hign molecular
weight (usually capable of Lydrogen and ionic
bonding or bridging and sometimes of other
linkages as the disulfide linkage of scme
proteins) are the basic components of the
solid phase of most food gels (e.g. proteins,
starches, pectins, and other complex poly-
saccharides).

2.2.3. The texture of a food emulsions depends upon
the concentration and varticle size of the
dispersed phase and the viscosity of the con-
tinuous phase:; the stability is determined
by the interfacial properties. (The rigidity
of an oil-in-water emulsion increases with
the amount of 0il emulsified due to the
immobilization of the water phase as thin
films around the suspended droplets.)

2.2.h. The texture of a food foar is related to
the size and distribution of the gas bubbles
and the rheological properties of the con-
tinuous phase. The stability of a foam is
determined by the properties of the contin-
uous phase.

The quantity of water, its locatinn, and the degree of
ohysico-chemical binding by the other components present
are factors in determining the texture of many foods.

(WS
L)

3.1. Because of the role of water, the textural quality
of food is influenced by:

. the solubility and hydrophilic properties of its
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solid comporents.

. the permeability of its membranes and other
barriers.

. tne ionic composition of solutions w=rithin or
surrounding it.

Turgor of plant and animal tissues ic reguiated by osmotic
pressure when their cell membranes and other barriers are
semi-permeable with respect to water (intra- and extra-
cellular) and the substances dissolved in i%.

The tyres of cells present and their arrangement, and
the properties of the intercellular materials and of any
fibrous structures present, are significant factors in
determining tze textural quality of raw animal and plant
tissues.

T obtzin fruit and vegetable products having the desired
textural qualities. the methods of storasze, of preser--
vation and processing, and of preparation for consumpticn
must take into aecount the physical and chemical chasages
trat will be produced in the inter-cellular material, in
the cellular structure of the plant tissue. and in cell
turgor.

6.1. The tertural characteristics ¢f raw f=uits and
vegetzbles are relzted to the types of cells (e.g.
parenchyma, conducting, supporting. and protective)
present and their arrangement in the plant tissue,
to the nature of the intercellular maierial (i.e.
inner lamella), and to cell turgor.

6.1.1.

e

large proportion of lignin in the support-
ng and conducting cells of 2 plant tissue
ncreases firmness and toushness of texture.
ilormal cooking procesces are ineffective

in iacreasing solubility or bringing about
chenical changes in lignin and co in softening
Tibrous tissues of high liznin content.

jdo Bdo

6.1.2. L high content of cellulose und bemicellu-
iloses contributes to the toughness of plant
tissues. Heat produces changes in hemi-
celiuloses that decrease the toughness of
plant tissues: the changes are accelerated
by an alkaline pH.

6.1.3. The solubility of the pectic substances in

the intercellular material »f plant tissue
influences the cellular adhesion and so the
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6.1.k.

6.1.6.

5.1.7.

firmness of a plant tissue. TIrotopectins
are insoluble in water: vnectic acids are
water dispersable but certain salts (e.g.

. calcium pectate) are insciuble.

Conversion of insoluble to soluble pectic
substances occurs in meny nlant tissues
during maturation, espvecially in fruits,
resulting irn a decrease in cellular ad-
nesion and in a softeninz of the tissue.

Conversion of insoluble £o soluble pectic
substances, produced by heating plant tissue,
pDernits cell separaticn and results in soft-
ening of the tissue. The rate of conversion
is increased in an alkaline xediun (e.g.
with the addition of bakinz soda).

Conversicn, in the intercelluiar material,

of the soluble to ingnlutble nectic substances
due to the presence »f certain metallic

izns (e.g. calcium and magnesium in hard
water and molasses and alumimun of alum),
pProduces a firming of plant tissues.

Firming occurs in some plant tissues in an
acid medium (e.g. carrots or cabbage cooked
in water acidified with vinegor and okra

in tomato-okra mixtures), probably due to
increased cellular adherence and to toughening -
of the cell walls as the result of gel for-
mation involving certain pectic substances
and tHemicelluloses. (See ITI ™.)

A high degree of cell turgor contributes
crispness and succulence %o the texture of
a plant tissue.

Inss of turgor caused by loss of water from
the cytoplasmic fluids of plant tissue sccurs:

. due to evaporation of water (e.g. wilting
when stored at relatively low humidity
levels).

. because of damage to the semipermeable
proverties of the cell membrane or other
barriers (e.g. due to wilting when stored
at relatively high temperatures or when
heated, and to mechanical injury when
bruised).
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. as the result of immersion in a liquid
redium of higher osmotic pressure (c.g.
shriveling when held in = concentrated
brine or sirup).

7. Thne tenderness cf meat tissue is determined largely Dy the
relative amounts and chemical nature of the contractile
(myofibrillar) and connective tissues vresent.

7.1. Contractile tissue decreases in tenderness when
E subjected to conditions that produce denaturation
3 and intermolecular linkages or that cCccrease *tne
g hydration or solubility of the myofibrillar proteins
3 of the muscle fibers (e.g. of myosin. actin, and
= tropomyosin).

3 T.1.1. Formation of actomyosin, a2 commlex of actin
3 and myosin that is stabilized by electro-

: static bonds, accounts for the decreased

g tenderness of contracted tissue.

7.1.2. The decreased tenderness of ruscle tissue ian
rigorrortis involves the irreversible for-
mation of actomyosin (with the depleticn of
ATP) ard s decrease in the solubility and
hydration of the myofibrillar proteins
(with a shift in the ionic balance of the

f tissue due to an increase in the concen-

: tration of calcium ions which results from

] the irreversible formation of actomyosin
and a change in pH).

7.1.3. An increase in tenderness of ruscle tissue
necurs during post-mortem ageing: the degree
2 of tenderization increases with storage time
1 and is accelerated by elevated temperatures.
3 The mechanism is not understood but may in-
: volve enzymatic proteolysis aud increased
nydration of the muscle fibers due to shiits
in the ionic balance.

: 7.1l.5. Decreasing tenderness of muscle tissue on
heating results primarily from denaturation
(i.e. unfolding of peptide chains) and
coagulation (i.e. formation of cross-linkages
producing an increasingly tighter network of
4 protein structure) of the myofibrillar pro-

‘ teins.

7.2. Increasing tenderness of muscle tissue on heating
results from changes in the proteins of the connective
tissue.
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7.k

7.2.1, Tenderization of conrective tissue is pri-
marily due to the degradation of collagen.

7.2.2. Elastin is less susceptible to tenderization
by heat than is collagen.

7.2.3. The role of the ground substance in tne
tenderization of connective tissue ewaits
clarification.

The rete and magnitude of the changes in muscle
tizsue on heating are influenced both by time and
terperature. The time required to produce optimum
tenderness in any tissue depends upon the temperature
and vice versa.

Yechanical treatments (e.g. cubing, grinding, pounding,
and scoring) increase the tenderness of meat tissue
due to their effect on the lengti: of the contractile
fibers and the continmuity of the connective tissues.

Cercain proteolytic enzymes (e.g. papain, bromelin,
ficin) aad various fungal enzymes accelerzte the
hydrolysis of the connective-tissue, and sometimes
the contractile, proteins of meat tissue increasing
its tenderness.

7.5.1. 4Attainment of the desired degree of tender-
ness requires adequate contact of the enzyme
preparation with the meat tissue and suitable
temperature for enzyme action (60° - 20° C.
optimum).

5. Crumb and crust,texture of a baked batter or dough is
determined by:

. the physical proverties of thne matrix (e.g. compress-
ibility, elasticity, and tensile or breaking strength),
and

. the purmber and size of occluded air spaces and their
distribution (i.e. as bubbles or layers and their
uniformity).

3.1.

The crumb texture of baked products baving a foam
structure {e.g. cakes, muffins, and breads) is largely
determined by the thickness of the bubble walls and
their physical properties.

$.1.1. Thin bubble walls that have a low tensile

strength and are readily conpressed produce
a smootn, soft (i.e. "velvety") crumb.
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3.1.2.

:.\)
N

Gas bubbles that are spall to mediwm in size
and uniformly distributed thrsughout the
matrix produce a fine crurb texture.

The te:;:ture of baked products having a2 compact

structure (e.g. pastry, crisp cockies, and the
crust of such products as popovers and cream puffs}
is largely determined by the prorerties of the matrix.

3.2.1.

g.2.2.

Separation of the matrix: into layers pro-
duces a flaxy texture.

A matrix of relatively high elasticity anmd
tensile strength produces a chewy crumb or
crust (e.g. stale bread crusi) texture.

A matriy of low moisture content and low
breaking strength produces eitter a ericsp
or a crumbly texture.

B.3. The kind ard proportion of ingredients used, the
manipulative procedures employed, and the baking
conditions have a significant effect upon the crurb
terzture of a baked batter or dough.

3.3.1.

.OD
L
[ ]

Lo

L0
L
-

fin zppropriate balance among several factors
is necessary to produce the desired tex-
tural qualities, since 2 factosr having a
desirable effect on one texrtural quality
may have a deleterious effect oa ancther,

or on another quality that iz important to
pvalatability (e.g. flavor oz eolor).

Flour (wheat) and egg contribute elasticity
and high tensile or brezking strength to the
crumb matrix and tend to decrease its com-
pressibility, largely due to their protein
content.

Sugers, vecause of their affinity for water
and their ability to raise the coagulation
temperature of proteins and tiie gelatinization
temperature of starch. help L5 produce a

corpressibie crumb matrix
2nd breaking strength ang
sugar sweeteners, such s
saccharin, in the amounts
narable swveectacss producc
on the texture for coloxr/
wroduced by sugars.)

of low tensile
elasiicity. (Hon-
cyclamates and
that provide com-
none oL the effects
of baked products

Fzts, because of their insolubility in watex,

-65-




their Iubricating effect. and tTheir ability
t2 incorporate z.ir, heln Lo rroduce 2 oo~
2r2ssible crumb matriz of 15w Tensiie znd
breaking strength zné elasticiZy. The

3 plasticity or consistency of the fat 'sic-

: nificantly affects the amount of air in-

3 corporated and the size and éistribution

of the gas bubbles in a baiter, and so

the texture of baked producis having 2 foam

structure.

0

C
Ut
.

, Fluid and plastic shortenings with added

: surfactants (e.g. moao-diglycerides, glye-

‘ eryl lactopaimitate, or mrooylene glyceol
nonostearate) terd to produce a crumb of

) fine and ever grain. Frokobly the dis-

tritution of the fat in the aguesus phase

of the mixture is more uniform and the in-

corporated air bubbles are smaller when a

surfactant is present.

8.2.6. 4 high proportion of fat and low proportion
of water in the formula tend to produce a
erisp or crumbly baked product (e.g. pastry
and shortbread).

3.3.7. £ chemical additive that increases the
alkelinity of a mixture (e.z. sodium bi-
cerbonate) tends 4o decrease the tensile
or breaking strength and the elasticity
of the crumb and to increzse its compress-
ibility, due largely to the iacreased
dispersion of wheat gluten in z2n 2lkaline
medium.

£.3.5. Cnemical additives (i.e. leavening agents
such as baking powders and armonium bicar-
bonate) are used in bztters and doughs to
alter the physical proverties of the crumb
matrix and the size of the »ores in the
baked product. They react during manip-
ulation and baking to produce gas (usually
carbon dioxide gas) that exvands existing
2ir bubbles and thus iufluences the pore

1 size of the crumb. (Carbon dioxide gas_and | _.....

3 water vapor have limited sbility to- initiate

bubble formation in a batter.)

5.5.9. If the gas pressure is sufiicient to cause
ezcessive rupture of the original foam
structure of the batter or dowrh, a hursh
crumb, characterized by large or collapsed
bubbles with thick walls, iz produced.
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II.U

rizulative procedures (c.y. teating ar
cding) that faver the develomment of a
-?ﬂﬂiou, and elastic g!ugeb retris in 2
atter or dough increase the effect of wheat
fiour on textural quealities.

;"‘ b

Cf'\“‘

5.3.:1. ﬂ;n;nulative procedures {e.g. =i irg aad

ing) teat produce glisbules of fat
distr;buted in iayers Ihr-oughout 2 dough,
vogether with baking conditions that prso-
duce quick coagulation of tre gluten, tend
to produce a flaky product (e.g. puff pastry).

5.3.12. ianipulative procedures (e.g. mixing) that
resuit in intimate and uniform distributicn
of the fat throughout a dsugh and, to a
iesser degree, baking conditions that result
- in slow coaguiation of the LLJten tend to
produce a mealy bakxed producs {c.g. shortbrezd).

A

Baking conditions (i.e. the rate and extent
of heating) influencc the time and oxtent

T coagulation of the proteins of flour and
egg and so influence their eifect on textural
gualities

o
&

L.k, Storage conditions that favor retrogradation of the
starch in a baked product cause a decrease in crumb
elasticity and compressibility.

8.k.1. Staling, maximum at about 02 C. 2nd retarded
at temperatures above €0° C. and below 0° C.,
vends to incrzase with storage time.

. Pocentially Hazerdous Substances in Food Meterials and Their Contrcl.

Types of hazardous substanecscs that limit the usefulness of foods
in ruman diets.

Chenmiczl compounds that are poisonous may be inherent in
food materials or introduced by contamiration during pro-
duction, ctorage, processing, and service.

Certain microorganisms may contaminate f20d materials.

Certain parasites may be ingesZed witn fo9d materials.

Poisonous substances in food materials.

1.

Toxic compounds, produced by their metzbslic processes,
occur naturally in hazardous amounts in some plant and

animal food materiais.
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1.1, IZxazmnles of toxic compounds that cccur in plant ana
animal foods include:

. cyanogers in certain beans.

. solanin in "green” potatoes.

. neurotoxins in various species of fish.
. @lkaloids in some mushrooms.

2. Torxic radionuclides, usually resulting from atomic fission,
may contaninate food materials.

2.1. Plant materials may be contaminated with radio-
nuclides due to uptake from contarinated soil or
surface contaminaticn from fallout.

2.2. Apimel tissues or products (e.g. mili} mey be con-
tamirated with radionuclides due to copsumntion of
contaminated plant materials by animals.

3. A variety of substances, introduced into food materials
by accident™, may be poisonous at the level introduced.

3.1. Poisonous substances that may be introduced into
food materials include:

. fungicicdes, germicides, herbicides, pesticides,
an$ibiotics, and various additives used in food
production, processing and preservation. (Per-
mitted levels of some of these sunstances which
are considered safe have been established by
government regulatory agencies.)

. metals such as antimony (in grey enamelware),

' cadmizm (in plated materials), copper (if oxidized),
and zinc (in galvanized iron) from processing
equipment and storage containers.

. Dpoisonous chemicals mistaken for a food material
(e.g. certain rat poisons).

Iy, Toxic substances produced by pathogenic organisms (e.g.
certain bacteriz) or fungi (e.g. certain molds) during the
production and handling of {ood raterials may be present
at a level to cause food poisoning.

j.1. Ezamples of food Toisoning due to toxic substances
produced by microorganisms are:

. botulisr produced by a bacterizl toxin found in

~58-




b
p

Sl

inzdequately processed canned reats and “ron-
acza" vegetabies and in some vacuwr-pacied
products (e.g. vacwmum-packed smoled fishj}.

. Staonyvloccus food poisoning cguseu'by the toxin
produced by S. aureus, a widely distributed
tacterium that grows readily on many fond materials,
especially on those rich in protein.

.
N

Tlatoxin poisoning caused by Tozins produced by
certain strains of Aspergillus {-ecently ident-
ified in animal feeds made of moldy peanuts).

Z. For most toric substances there is an intalze level below
Haich no detecteble deleterious effects occurs

C. TInfectinus microorganisms and parasiies in food materials.

1. Certain diseases caused by oirganisms transmitted by the
food supply aze:

. amoebic dysentery caused by certzin protozoa, espec-
ially prevelent in tropical regions.

viral diseases caused by virus infections {e.z. hep-
atitis).
diseases produced by a bacterial infection (e.g.
brucellosis, salmonellosis, septic sore throat, tu-
terculosis, typhoid fever, and tularenia).

parasitic infections such as trichinosis, caused by
Trickinella infection of pork, and infection by tape-

D. Coatrol of hazardous substances in food meterials.

] Szfety of the food supply depends upon aveidance of con-
m ion by hazardous substances at 211 steges Tfrom
ion to consumption.

6}

1.1, iHethods 5T avoiding contamination of Tood materials
zith narmful substances include:

. high standards of cleanliness fz= all handlers,
equninrent, and utensils.

. minimwer handling and manipulotion.
1.2. Semi-nrepared and prepared {oods have greater

potential as carriers of hazardous substances than
the original supplies due to opportunity for contam-
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inetisn during contact with peosle ard eqruiprent,
fros emosure to air, ard fror conieminated water
supnplies.

1.37. ¥Frotein-rich foods and foods of relatively high pH
require srecial care as they provide a goond media
for the growth of organisms.

Safety of a Too9d suprly is maintained by mreventing the
proguccisn - large zmounts of Loxiass and ind
materials in ©ood materials {i.e. by creating environ-
mental conditions unfavorable to the multinlication of
any potentially hazardous organisms that nmey be nresent).

2.1. Hethods of preventing an increase in tie level of
toxic or infectious materials in a food include:

. control of temperatuiz during fcod storage,
preparation, and service, {See IV C.)

. linitation of time {&citive, not necessarily
eontinuous) that food remains within the “danger
zone” (i.e. temperature range favoring most
active multiplication).

. Drovision of chemical media that inhibit the
muitinlication of orgenisms.

2.2. Present Xnowledge suggests that nost active multi-
plication of microorganisms occurs at temperatures
between 452 - 1L0° F.

2.3. Present knowledge suggests that the total time 2
food remains in the “danger zone™ be ns more than
four nours, preferably no more than two nours.

2.4, The environmental conditions that inhibit multi-
plication vary for different organisms and include
sucn factors as moisture level, pH, osmotic pressure,
suprly of oxygen and other essential nutrients, and
presence of inhibitors.

Safety of food supply may be obtained by the destruction

of pathogenic microorganisms or parasites und the removzl,
alterztion, or dilution of any hazardous substances present
in the food materials.

3.1. Mezsures for increasing the safety of the food supply
include:

. heat pasteurization of milk to remove pathogenic
bacteria.
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VII.

. Storage of pork at below freezing temperatures
to destroy Trichinella larvae.

. heat denaturation of the toxins produced Ly C.
botulinum. (This does not desiroy viable organ-
isms which are still capable of »roducing addit-
ionai toxin.)

. restriction of levels of contamination with
vestvicides, ete. within legal tolezances.

:r-‘l

Through legisiation and regulatory activities federzal,
state and municipal agencies provide consumer protection
from an unsafe food supply.

5. Continruous testing of procedures used and substances added
in providing an adequate and convenient food suppiy is
necessary to minimize the level of hazardous supstances
present in food materials.

Processes and Treatrents Used to Zxtend the Storage Life of Food
Iaterials. -

-

A. Contrcl of enzyme-catalyzed reactions. (See IT J.)

i. Znzymes catalyze many reactions which occur naturally in
fozd materials that limit the storage 1ife of foods.

1.1. Z=xoemples of enzymes that hasten changes in food
materials include:

. enzymes irmportant to the changes in texture and
flevor during the ripening of Truits zond the
maturation of vegetables.

. enzymes having 2 role in tie most mortem agin
of meats.

. enzymes that catalyze the oxidation of food
- components such as the fat of millk.

2. 3uccessful preservation of many food materials requires
control of the enzyme systems that hasten spoilage of the
food.

2.1. Control methods used to retard or nrevent enzymatic
reactions in food include:

. heating to inactivate the enzymes (c.g. blanching
vegetables before freezing).

. oprzviding an environment that prevents the
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desiructive reactinns (e.p. cudizion of andi-
»:idants to control darkening of frud

flaror changes in fats and altering the pH of
the medi a)

-
B

. Control of micrcbial decommosition.

1. #aitiplicaticn of microorganisms Tregquently makes a food

materizl unsafe or unaccepteble for human coasumrption.®

1.1, “xarples of microorganisms whose grozih causes focd
spoilage are:

. microorgenisms that produce toxic substances or
infections. {See VI B and C.}

. microorganisms that produce undesicable changes
in apvearance (e.g. mold growth), in texture
(e.g. soft rot in fruits 2nd vegetobles), or in
flavor (e.g. souring of milk).

2. 3Buccessful preservation of food materials contaminated with
spoilage microorganisms requires destruction of the micro-
organisms or inhibition of their multiplication.

2.1. The treatment required to inhibit or destroy micro-
organisnms varies for the kind of crganism and the
particular species of a given kind of organism.
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2.1.1. Zxamples of differences amongz microorganisms
of importance in their control include:

. Yyeasts and molds are less sensitive
destruction at low pH values
bacteria.

. molds are more tolerant of z low moistuwre
level than are bacteria oz yeassts.

. +The spores of yeasts and bacteria are morc

#isbe: {(The controlled multiplication of certain nlcrcorganl i is
uced t2 proé e desired changes in some Tood materials,
€.g. yeasts are used in leavening bread, producng alconol
in beverages, and producing acids in p1chl_”g, certein molao
ciné becteria are useful in the ripening of cheese.)
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resistant to destruction than are vege-
tative cells.

. some bacteria zre aercbic &nd others
anaerobic.

. Yeasts and molds are destroyed by less
vigorous heat treatments than are bacteria.

. most bacteria are most susceptible to
destruction by heat at loir pH values.

2.2. Treatrments that are effective in inhibiting or de-
stroying microorganisms may alter the organism itself
or create an unfavorable environmernt.

2.2.1. Preservation by heat treatment or by radi-
ation directly affects the organism. Hild
treatments may effect pasteurization but not
sterilization.

:
]
1
3
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2.2.2. TFreezing, drying, the addition of chemical
preservatives and of antibiovics, and re-
moval of oxygen owe their effectiveness
primarily to the creation of an enviromnment

S that is unfavorable to multiplication of

; the organism.

R

C. Control of undesirable chemical reactions.

1. Chemical reactions, that are relasted neither to enzymatic
reactions nor to the multiplication of microorganisms, may
occur during storage to make a food unaccepiable for human

consumption.

1.1. *xzamples of non-enzymatic, non-nicrobial chbemical
reactions that make food unacceptable are:

. carbonyl-amine reactions in dried egg. solids
that produce brown pigments and off-flavors and
cause loss of some of the functional properties
of eggs.

. oxidation of unsaturated fats that produce
ofZ-Tlovors.

Successful preservotion of fond materials subject to un-
desirable chemical reactions during ciorage requirec the
removal of components of the reaction, 2ddition of an
inhibitor, or the maintenance of conditi-ns that minimize
the rezction rate.

no
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Control oif undesirable physical and pnys
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2.1, xarmles of pmethods used 5 conhral undesiratle
ol

LT3

cheniczl reactions in foods ncl“ﬂ :

. rezoval of glucose from egg :

1.3
nydration.
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. addition of antioxidants to unsaturzted fats.

. suorage of fats and dried egg s0lids at relatively

1ow temperatures and at approp

levels,

-~

Paysical chan
reactions nor

.
[%
sy oceur during storage to make o {ood

humen dietc.

1.1

nake 204 unacceptable are:

. cunenges in the crystzlline 3
such as (1) graininess in 2

due 59 crystallization of re

of potassium acid tartrate,
terperatures.

oL
va

»iate moisture

iec-cuernical changes.

Ats

25, that are related zeither i3 e-zynatiﬂ
.2 the multiplicaticon o mic-aosrganisms.

unacceptakble in

. ‘zampies of physical or physico-cherical chonges that

te ¥ the product.
(o)

fondent or ice

crean, Cue to the solution of small crystals and
recrystallization on the larger c¢rystals present.
(2) spontaneous crystallization of an amorvhous
solid such as a brittle (a superzaturated sugar
solutlon), and {3) grittiness in an ice cream,
atively insoluble
lactose, or in grape jelly, due to crystallization
when stored at low

. breaizing of the emulsion of a

to freezing.

mayonnaise due

. syreresis of starch, nmectin and c¢zsein gels
esulting under storage conditisns that produce
changes in the solid phase to decrease its liquid- -

binding capacity.

Successful preservation of food matex
desirable physical or physico-chenicz
storage requires:

‘ia
al

1s subject to un-
changes during

. the use of zppropriate kinds and pronortions of in-
gredients (including additives designed o stabilize
the system) and of manipulations in the preparation

of the food product.

. the use of adequate packaging to protect the food from
mechanical domage and from infestatinsn or contamination

. ,"('l; -




by offensive or toxic materials, and to prewent or
control direct exposure to the storage environment
(e.g. to air, light, and moisture).

. the maintenance of optimum conditions of temperature,
moisture, ete. during storage.

VIII. Changes in the Nutritive Value of Foods during Storage, Process-
ing, and Preparation. (See section on Biological Aspects of
Human Hutrition, especially II. Significance of Hutrients in
Meeting Biological Needs.)

A. Ephsncerient of nutritive value.

1. Tne nutritive value of a focd may be enhanced during
processing:’

. by increasing the availability of a nutrient for assin-
ilation by the body.

. by enrichment with nutrients (e.g. intentionel addition
of certain vitamins, minerals, and amino acids).

. by the deposit or transfer of nutrients from equip-
ment (e.g. iron) or the cooking medium (e.g. calcium
from hard water or sodium from added salt).

. Lowering of nutritive value.

1. The nutritive value of a food may be decreased by the
removal of nutrients during processing and preparation
by mechanical means and by solution.

1.1. Examples of the loss of nutrients as the result
of mechanical treatments are:

. removal of minerals and vitamins present in
the bran and germ of cereals during refining.

. removal of vitamin A from milk in the production
of skimmilk and of calcium in the manufacture
of certain soft-curd milks.

1.2. Water-soluble nautrients (e.g. ascorbic acid, the
B-vitamins, sugars, and certain minerals) are lost
to the aqueous medium during heating.

1.2:.1. The extent of loss of water-soluble nutri-
ents increases:

. as the proportion »f water to food is
increased.

~75-
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- as the amount of exp2sed surface of the
food material is increased (e.g. by
dicing or shredding vegetables).

- 8s water-resistant tissues (e.g. skin of
potatoes) are removed or are altered
to increase their Permeability.

- to a lesser degree, as the time of cook-~
ing (of contact) is lengthened.

2. The nutritive value of a fond may be decreascd during
processing, vreparztion and storage due to reactions that
produce chemical changes in a nutrient which alter its
mutritional properties.

2.1. Various nutrients (e.g. ascorbic a2cid) may lose
their potency due to oxidation.

2.1.1. Nutrient loss due to oxidaticn is increased:

- by exposure to oxygen (e.g. by storage
in air or by packaging in 2 vapor-
transmitting material, by increasing
the amount of exposed surface, and by
extended exposure or storage periods).

» by conditions that accelerate the oxi-
dation reactions (e.z. the presence of
oxidases under conditions of temperature,
pi, ete. that favor their catalytic
activity, by the absence of antioxidants,
and by <he temperature and time of ex-
posure, e.g. a short exposure at a high
temperature may be less destructive than
a longer exposure at a lower temperature).

2.2. Proteins may be lowered in biolocgical value by
chemical reactions that decrease the availability
of essential amino acids (e.g. by the non-enzymatic
browning of a food material as the result of heat
treatments in processing and Preparation or by
vhe conditions of storage including moisture level,
temperature, and time).

N
W

Hydrogenated fats may have a lowered nutritive
value due to an increase in the degrce of satur-
ation and to the production of izomers.
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LIDLOCICAL £SPYCTS OF WERE WTRTTIC:

Tl geetizi of The stoiement of coacepts avd generalisutisz: s
crrcersed Yith ol natritional needs by presumably bealthy Zndividuals.
z2od dses oot consider The speeial needs duriog disease. inforturately,

ceveral circumsiances prevented completion o7 the statement for this

12507 arez of the field of Foods and futrtion. Sub-eoncepis and
generalizations ure re2sonably well developed for Parts I and II. annd
for the £irst seelisz of port IIT; but for the remaining sections of
pert ITT ond f5r poris IV through ¥ only broad concepts are indicoted.
Further develonmect 22 this area of %he field stould kave hich v=iority
in any fubure efforts related to this nroject.
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ZITLOCICAL ASPECTS OF MGG INFTRITICT

HZmien EZiologiecal Heeds for Hutrients.
#. ESiclogical nature of man.

1. Life is dependent upon nutrients (see B 1) which are
supplied by food. {See also section on Food i#aterials.)

2. The composition and functions of the organism, its tissues
and constituent cells, determine nutrient needs.
5. Man's requirements for nutrients are quaiitatively similar

to those of other animals and of some bacteria, but there
ara some marked species differences.

. All individuals ~° a given species, for examnle man,
need certain nutrients, but quantitative needs for these
are inéividual because of such factors as genetic make up,
internal or external stresses, and developymental stage.

k.1. Certain pnysiological states (e.g. growth, pregnancy,
lactation, recovery from previous devleted states,
and other stresses) increase the requirements for
some or all of the nutrients.

B. Dynamic state of 211 tissues.

1. £11 activities of living cells result essentially from
chemicel and phyvsical prccesses in which the reactants
are mutrients or their derivatives. All of the chemical
processes taking place in an organism constitute its
metabolism.

i.l. Tne products of these myriad reactions function in
a highly organized and delicately balanced systen
torougn which life is maintained.

-
[ ]
N
L]

A& constant characteristic of this dynamic system is
5 continuous loss of metabolic end-products, the
scurce of which must be replenished through nutrient
intake.

£11 tissues (e.g. muscle, nerve, bone, and blood) and their
constituent cells are in 2 dynamic state with constant
interchanges but not all at the same rate.

o
.

3. Different tissues, as comrunities of cells making up or-
ganized complex structures differentiated from their
immediate environment, have specific nutrient needs.

..79..
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junctions anu sources of mutrients.

i, Zutrients zre needed for the production oF chemical
energy, synihesis of body tissues, and maintenance of
tody processes.

Ab)

The ti:ousands of discrete substances nsw recegnized as

transitory or permanent components of cells, znd which

are involved in their vital reactions, 2re derived from
the relatively few nutrients.

LW
[ ]

flutrients are suppnlied by foods. Individuai Toods vary
widely in the kind and amount of nutrienis wrich they
contribute., {See VB.)

ifatrition and hezltn.

1. Hezlth i35 dependent nn a balanced Supply of nutrients;
lack of any one essential nutrient, ezcess of certain
nutrients, or irbalance among them may serisusly impair
healtk.

2. Hutrient intake is determined by hunger, avnetite 2nd fsod
habits. al1 of which in turn are greatly influenced by
cultural, psychological, eccnomic and agricultural conditions.
(See section on Human Behavior in Relation to Food. )

Relationships of biological needs to storage and excretion.

1. Hany nutrients and metabolites are stored +- different
extents and in differeunt kinds of body reserves of varying
lability. These stores can be drawn on ir times of
changing internal environment (e.g. body fat as source of
energy: bone as source of calcium and phosphorus in blood;
liver stores of vitamins and minerals). Some nutrients are
not stored in large amounts (e.g. ascorbic acid).

1.1. Retention of certain nutrients or metabolites can
oecur €0 a deleterious degree (e.g. body fat and
vitamins 4 and D).

1.2. inneeded or unwanted substances can also be retained,
sormetimes in toxic proportions (e.g. strontium 90
and lead).

N\

Hetabolism leads ultimately to excretion of nutrients or
their end products (e.g. creatinine, carbsn dioxide, urea,
aud chelates or conjugates of toxic mzterials). Therefore
& constant need exists for a new supply of nutrients which
must come from food.

50~




Tizance of imtrients in lMeeting Bioicgicel iHeeds of Man.

;.. General significznce of nutrients.

3
:
)

L ”be pubrients, commonly gromped as carlFhydrzies, 1izids.
e

wroteins, Ik 'rer :1 elerments, vitamins, 2nd wzter, {zrd
3109 cxygen) must be supplied from the environment for

the contimmance of life.

B £ L A A L L L A b

2. A£11 major srganic nutrients can undergs enerzy-yielding
ozidations.
2. A11 mutrients provide the chemical Co ‘cvc:ts for the

synthesis ﬁi necessary metabolites {e.g. Lissues, hormones,
enzymes, €ic.j.

;. Certain nutrieants possess a specific molecular config-

uration whichk the body has little or no zbiiity +5
synthesize. These nutrients therefore r2ve 2 degree of
essentizlity which is not common to all nutrients.

L.,1. ¥Yitanins znd certain amino and fatty acids are in
this category. (See Sections II ¥, D, and C.)

g 4.2. The nutritive value of foods is determined by their

eontent of these essential subistznees.

Carbohydrates.

E::J

tead

. aergy used o meet man's metabolic nceds i

derived from the utilization of the sun’s ene?@y in the
ormztion of carbohydrates by plants thrsugh the process
ghotosynthesis.

.—l’

2. Carbohydrates are a main dietary source of eunergy and
they or their intermediate metabolic products contribute
+5 the formetion of essential metabolites.

2.1. Dietary carbohydrates are obtained in large part
from plant {oods whereas only small amcunts are
provided by animal sources (e.g. glycoben of animal
tissues and lactose of milk).

2.2. Czidation of carbohydrates in the budy yields.
on the average, four kilocaloriec Der gram.

2.5. Lipids end proteins in plantc are iowimed fronm
carbohydrate metabolites. Fat caa 2lso be syn-
thesized by man from carbohydrate.

2.li. Compounds of carbohydrates and of substances contaia-

ing nitrogen occur in various tissues (e.g. muco-
polysaccharides in cartilage and skin and glycosides
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in nerve).

The structure of a2 carbohydrate determines its utilizztion
by and function in the body.

L
0

3.1. Some carbohydrates are not utilized ty man bui
may be by other species (e.g. the utilization of
cellulose by the flora of the rumen of ruminants).

W
N

Hany cerbohydrates are polymers and the mono-
saecharide units and tne linkages between them zre
factors in their utilization and funcZion.

¢. Lipids.

|t
)

Dietary fats are primarily mixtures of triglycerides of
Tfatty acids (i.e. neutral fats) and usually contain small
amounts of other lipids.

2. Dietary fats are important as concentrated energy sources.
as carriers of fat-soluble vitamins, as sources of certain
unsaturated fatty acids and other important metabolites,
and for their flavor and satiety value.

2.1. Al Tats provide approximately eguivalent amounts
of energy to the body (approximately © kilocalories
vs b kilocalories per gram from carbohydrates or
proteins).

2.2. Differences in the nutritive value of neutral fats
devend on the chemical composition and structure
of the component fatty acids (e.g. length of the
carbon chain and number and positiou of double
bonds) .

§ 2.2.1. Linoleic acid appears to te an "essential
: fatty acid” for infants.

2.2.2. Polyunsaturated fatty acids are implicated
in blood and tissue cholesterol metabolism.
Some evidence suggests that they counteract
a hypercholesteremic effect of saturated

; fatty acids, and that this effect may be a

% factor in reducing incidence of heart

: disease.

2.2.3. Hydrogenation of fats produces changes in
the component fatty acids (e.g. more highly
saturated fats, and perhaps trans isomers
and shifts in double bonds from methylene
to a conjugated structure). 3Such changes may
affect nutritive value.
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-%. Oxidation of fats during sicrage and/or
cooking produces changes which may alter
vheir utilization ty the body.

2.3. Certain triglycerides, cholesterol esters, and
phospholinids are immortant constiiuents of
celiular and sub-cellular menbranes.

2.k, & nusber of sther lipids, including higher alconocls
né their compounds, cerebrosides. sterols, and

- -

a
pnospholirzids have important metabsiic functions.

2.4.1. They occur in foods, but most are provavly
altered in digestive znd zbsorptive pro-

cesses.
< PP IL -~ P - - e ¥ -4 3 -1
2.2.2. Significant smounts sre synthesized in viwo
{rom other dielory components.

1. 9Dietary proteins are the ultimate ssurce »f amino acids
Ior the synthesis of the numerous bLody nrsteins in musc-
ular, hepatic and nervous tissue, matrix of bone, hemo-
globin, antibodies, skin and hair; a source of inter-
mediate metabolic products containing anitrogen, sulfur,
and carosn that contribute to the formetion of many
essential metabolites: and a source = ererry.

]

i.1. £11 anino acids from food proteins are utilized.
Certain of them, called essential amino gcids.
rust be supplied by food because they cannot be
synthesized in the body. GCthers are synthesized
in vivo, provided that enough nitrogen is present.

3 1.2. Zuantitative needs exist for speci{ic amino acids
wnich should be present in satisfactory proportions,
and also Tor total nitrogesn.

1.3. Protein supplies on the average agproximately
% kilocalories per gram in vivo. If insufficient
energy-vroducing food is availeble.protein supplies
energy at the expense of any other function. [

<. Proteins occur in both plant and animal tissues. Most
food proteins contain many individual proteins which vary
in the kind and amount of amino acids present and there-
fore in rutritive value.

2.1. BPecause of the differences in their structure and
metabolic functions, various plant and animal tissues,
and the same tissue from different species, differ

R—
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in the type of' protein they contain.

2.2. The amins acids supplied by the nroteins from
different foods can supplement each other to improve
the amino acid balance.

iiineral éelements.

1

-

2.

All minerel elements needed by the body rmust be supplied
by the diet.

Mineral elements that are important as nubtrients camprise

a highly diverse group and in most cases they have special-
ized functions.

2.1. Important specialized functions include:

- components in tissue structure (e.g. calecium,
phosphorus, and flourine in bone).

- corponents in transport systems (e.g. iron of
hemoglobin in oxygen transport and of cytochrome
in the electron transport system).

- combonents in enzyme systems (e.z. magnesium in
Protein synthesis) and in hormones (e.g. iédine
in thyroxin).

- carponents of many metabolic prccesses (e.g.
calcium in the elotting of blood, phosphorus
in the systems of energy metabolism, and calcium,
magnesium, sodium, and potassium in the irrit-
ability of muscular and nervous tissue).

liany mineral elements play an important role in the control
of acid-base, electrolyte and water balances.

Interactions between or among minerels may enhance or
inhibit their effectiveness and so affect the dietary
intake required (e.g. copper in the utilization of iron
for hemoglobin synthesis).

Vitamins.

1.

Vitamins are essential dietary factors reouired in small
amounts for growth and maintenance.

1.1. Vitamins cannot be synthesized in the body (except
from specific precursors in certain cases, e.g.
vitarpia A from carotene).

1.1.1. Some vitamins are synthesized by bacteria
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in the digestive tract {e.g. vitamin X).

1.1.2. Precursors of some vitamins sceur in food
(e.g. carotenes which yield retinol ang
tryptophan which can be converied to
nicotinamide. Dehydrocholesieroi in
blood can be transformed to viiamin D
through actlon of uitraviolet light on
the ckinj.

.xcesgive intakes of certain vitamins 2.,y ecuse
tozicity (e.g. vitamins £ and D).

1.3. The extent of storage ic different for the individual
vitamians, co tissue reserves of certain
vitamins may be depleted sooner tian sthers.

1.h. fertain zntimetabolites are knoim ©o interfere with
utiiization of some viitamins (e.g. reny folic acid
an.1meuab911ues are used therapeuticelly; also,

isoniazid which is antagonistic to nyxi idoxine,
and dicumerol, antagonistic to vitemin ¥).

1.5. Certain vitamins may occur in more $zan sge Form
(e.g. retinol, retinal,and retinoic zeid; and
pyridoc:ine, pyridoxal,and pyrido:zamine).

2. The role of each vitamin is unique, and sther biological
compounds eannot substitute for it. The exaot manner
in which cextain vitamins function iz 2s% wvet understood.

TR R TR M T

_ 3. Vitomins have nm2ny and diverse vital Tunctions in
: metabolism,
3.1. Udeter-zoluble B vitamins act ip ~oenzyme sustens

wiich catalyze essential metobolic wrocess 5. e.g.e

. enerzy trensformation (thiomine
nicotinaninde, ete.).

»iboflavin,

. oxidation-reduction (rlooflovmﬁ, nicotinaminde,
etec.).

. decarboxylation (pyridozine, thizmine).

. transamination (pyridorzine).

yuthesis, especially of purines and pyrimidines
Tolinic .Cld, vitamin B 12).

s
. tronsyport of one-carbon zroups (folinic acid,
vitanin B 15).
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. metabolism oF acyl and acetyl grouns {past:

foesarption of caleium end magnesium involves vitamin
5.
?itami . functions in the synthesis of upe -7

23 irg fac ors.

~11y  food can supply the vitamin needs of 211
e ]

5. (The need for vitamin D for growbh is on

Jyntheltic vitamins, as weil as thogze securring

uaturally in foods.
Thelr use is 1ndlc:ted in certain situations.

L
and for supplements iz vajiuanble.

of the possible cumulztive effect.

-

can be utilized by the body. .

Therapeutic use for pharracsisgizasl effects

£.1.2. The increasing vitamin cunnlewentac;ou 2%
food products iz causing csacern because

1. .zept for oryzean, an adequate source of water is the most
criticzl seced for the maintenance of life.
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eter iz obtained from T92d and dxin oF =11 &

£ the most abuadant of 211 chemicel corpounds

-inds .

Tzom water vapor. and from metazbolic processes.
Jeter is en end product in the metabolism of carbo-

hydrate, fat. and oo stein.

Tine well-being of an iz2dividuzl dennadu on raln
o2 water content oFf
neTrow “ange, thouzlk the normal water content
the humsn body varies with 2 number »f Tactors
ac age, sex, fat content. ete.

benydratisn con sceur illness (e.g. vomiting
diorrhes . hemcrrhege. diuresis. and fove%), at
ravirvonmental temperatures .

Cverhydration oceurz when

and duriag vigorous c:

Jaser arceeds the poo
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the body within a relatively
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ITI. ifechanisms through Which Hutrients Meet Biological Heeds of Man.

L. General charucteristics of mechanisms.

. Oxygen.

of electrolytes present (e.g. excess intake of
sodivn-free water). duSes 1.5 i-w5i4: Los

ssychulogicel as well as physiolorinzi effects.

(¢
.
-~

Weter iz ezseniisl for the maintenance 57 cellular in-
tegrity, znd is essential for the agueocus body fluids
Wwhich serve the cells,

2.1. Hzter is thne medium in which solution and most
metabolic reactions take place.

2.2, lzter is the transport medium for nutsientsz, for
enzymes ezad hormones, oxygen. and o carbon di-
oxide and other waste products.

2.3. UYater is important in maintenance of tody tenver-
F s
ature.

Fluid volume is maintained by balance of intake, excretion,
vaporization, and secretion with considerzble reabsorptinn
from the digestive tract and kidneys. It is affected by
exercise, ambient temperature, fever, znd electrolyte
balance.

“zcretion of water is by way of urine, feces. lungs, and
skin. (See IIT and I.) The extent of ercretion via a
specific pathway varies depending on environmental temo-
erature, exercise, metabolites to be ercreted (e.g. glucose
or "acetone bodies") and hormonal influences.

C e e ottt e A

Tre need for atmospheric orxygen is fundamental and lack
of oxygen causes damage to body processes and tissues
more guickly tUhnan the effect of any other nutrient.

The carbon dioxide level of the blood affects the res-
piration center of the brain which determines rate of
breathing and therefore of oxygen inspired.

Alterations in tensions of oxygen and carbon dioxide
outside the normal range interfere with body function.

The availability of metabolites, which is dependent in
part on dietary sources, is a basic determinant of
metabolic processes.

HMetabolism proceeds by specific mechanisms which permit
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organized transformaticn of nutrients o satisty the
various needs of the bodyr.

The biochemical and physiological Drocesses involved are
varied, oIten complex, interrelated, and interdependent
ané frequently meet more than one need.

3.1. In the dynamic state of the cell ., hundreds of re-
actions g5 on simultaneously and generally they are
reversible reactions.

3.1.1. PReactions do not reachk equilibrium because
vroducts of the reactions are removed and
new substrate is added continuously.

Lo
N

Virtuelly 211 of these reactions are catalyzed by
specific enzymes. (See also Sectisn nn Food Mater-
ials IT J.)

3.2.1. All enzymes are proteins.

3.2.2. iust of these are complerr enzymes (holo-
cnzymes), i.e. protein with non-protein
substances (coenzymes or prosthetic groups).

3.2.2.1. ¥ost water-soluble vitamins (e.g.
nicotinamide, rivoflevin,and thia-
mine} are constituents of coenzymes
(e.g. nicotinamide adeaine di-
nucleotide, flavin mononucleotide,

lavin adenine dinucleostide, and
thiemine pyrophosphate). {See
II 7 3.1.)

3.2.2.2. Certain mincrsls are constil
of coenzymes {e.-. iron in
chrome and phosohorus in th

components of enzyme systems, {or
ezample, calcivm 2nd magnesium.

3.2.2. The activity of the enzyuc desends on 1ts
conformation. PBoth the protein component
(apvenzyme) and the cuenzime of a holo-
enzyme determine specilicity.

o
(€)

. ‘nzyre zetion can be inhibited i i 1Y
by providing a competitive component 54 clasely
allied t5 a coenzyme or 2 subsirate th :
place »7 the coenzyme or of the substrate, and by
neavy metals that interfere with “hc function 2f the
protein moiety).

2
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Specitic and often very =
rodifying body'nraceoges Tox
3u:n9,e s. (See ITr 1.} ;

.i. Innhibition of enzyre fanciion ~f{orsd
e ::.

3.2.2. Ziological regulatisn »f vizelemical ve-
accions is often achieved Through varisus
factors which alter enzymat

. fLells and tody fluids serve as reservaizs Tzr a wide
veriety of substances, endogensus and edgensus in origin,
zhich can be drawn on for the various b 237 processes

1.i. These "3791s” are not discrete eﬂi.%;'.e.,, but ren-
recent available, labile nuirienss in dynemic 1w,
witr: withdrowels a2nd additions Leing made eon-
au-.:ntl”.

e #3508 metobolic reactinns take place in srocieass which ore

ad

cyelic in nadure and which frequently zre izterdenendent.

e an

\'1

€niec3nes lf:"'.x!3 ied

.1, Cycles zre steady state rezeiion o
rezciion resuilts.  Ime

in suehn a manner that 2 et )
portent eiamnles include:

ﬂ-

icarborylic acid cycie, o maor cycie in inter-
Medi 7y retabolism znd the corzaon ;f:at'm-:ay of
enexgy metabolisn.

(T

. uwrea (E‘-’.rebs-Henseleit) cycle, the metlunay for
tre production of urea from arginize and orni-

- bl e
trine.

peniose cycle, the vathway for lentose synthesis
Tor redrced nicotinamide cdenine dim cientide
(:#0%) and reduced nicotinamide zdenine dinu-
cleotide phosvhate (HADPH).

RO LE ML i 510 10 3 AL B A () ity
[}

L. uJigestisn of food as preparation for abs sorpnine 4T autrients.

ARt

i. Proteins, fots, zpd most carbobydratecs inLc: Lerl a5 oords
muct be hydrol; _//ed to simpler units before they can be
absorted.

1.1. EHechunical processes sf chewin ng, visorous churning

in the stomach, and muscular zetion o” the small
inteztine fv*agment food and mix: £95¢ gertieles with
cigestive juices.

-
o

Szlivae, pgestric juice, pancreatic ond intestinal
juices, z:n:l bile provide electrolytes s enzymes,
emulsifying agents, and water needed Tor the
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Ryarolysis of the nutrients.

1.2.3i. Proteins are digested to acing zcids by
54 e P’

rroteolytic enzyme

of gastric
o

and intestinal juices. Conjugzated proteins
require the action of additional enzymes and

¥ield characteristic end-products.

1

1.2.2.

.

‘ais are usually ermulcitied therough the

-

fudy

26ty acids and monc- ang dizriycerides.
Other lipids recuire the acii

ction of bile saits. then hyGrolyzed by
lipases to a mixture 57 glycesrsl and free

cf additionzi

1
enzymes and yield characterisiie end-products.

1.2,

L
1 ]

Digestion of starches begins in the mouth

with the action of salivary amylase and con-
tinues in the intestine Through the aection

of pvancreatic amylase.

1.2.k. Nigestion of disaccharides o monosaccharides

is catalyzed by the respeciive enzymes,

-

i
maltase, sucrase, and lactase. in the intest-
b bJ >

inal rmcosa.

1.2.5. Digestion of ditferent foods proceeds at

different rates.

Other nutriexnts in foods (e.g. monosacchaerides, freec fatty
acids, free forms of vitamins, and mineral elements ds not

require digestion prior to absorption)

Some components of Tood are not digested by man.
T 5

Lo

-1. Factors contributing to toe indigestibility of food

inciude the presence of chemical linkages for which

<D

man lacks a specific hydrolytic enziyme (e.g. phytate).

(W8]

Tfood are:

2. Factors coniributing to man's failure to digest a

- 1inadeguate mechanical degradation preventing con-
tact with digestive enzymes (e.g. Lough or fibrous

raw vegetables).

- hypermotility of intestine which reduces digestive

tine.

“motions can affect digestion both by changing the motility
of the digestive tract and by altering the flow of digestive

fluids.
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C. Zbsorption.

1.

N
.

Absorption is ihe movement of products of digestior and
other substances from the digestive tract into the body
tissues.

i.1l. Primarily, absorption is from the small intestine,
througk the mucosal cells of the vill: which have
contact with both the lymphatic and blood circule-
Tory systems of the body.

=
o
L]

To a much iesser degree and for relziively fey sub-
stances, absorption alsc occurs from the mouth,
stomach, and large intestine. Hater is absorbed
from the large intestine.

Absorption is essentially 2 passage of materials through
cell wmembrznee into the cellular cytoplasm, Mewbranes are
said o be permeabie to materials being absorbed, though
this permeabiliity varies in degree and with respect to
individual substances.

2.1. Cell merbranes are complex, highly differentiated
structures involving lipid molecules. including
prospholinids and cholesterol, vossibly arranged
in an organized fashion beticen outer and inner
layers of protein. Finer structural details are yet
unclear, but complex polysaccharices are also assoc-
iated with some membrane structurec.

2.2. Merbrane permeability with respect %o on individuol
substance may be altered (e.g. by changes in pH,

or by nusbers of calcium ions).

Processes of simple diffusion ané of ommniis, and selective
sysvems of cetive transport,are invsive? in obsorption.

2.1. &imple diffusiecn involves movement of substances
from regions of high concentration to those of low
concentration.

3.2. Osmosis, a diffusion of vater through membranes, gives
rise tc an osmotic pressure in cells and body fluids,
and this also contributes to movement of solutes
across cellular membranes.

3.2.1. 4 special phenomensnu related 15 ssmotic
pregsure is the Cibbz. -7 effect, vhich
includes the electrical charges of dAiffuzible
and pon-diffusible ionz :z o additional
Tactor in determining their movement.

.91~
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speciclized active trensport cwystems in the mucssal
cells, Though not yet clearly undersicod, are con-
sidered To be involved in the avs2rpiion of many
substaiices.

3.3.1. Funciioning of such srecialized systens
would exnlain:

. absorption against o conceniration
gradient.

- 15w or no absorntion o9f certanin potentially
voxic materizlcs.

. the high degree of selectivity in intes-
tinal absorption.

- the requirement of energy for absorption
of some nutrients.

-

. Tne absorptive processes for individuel nuizients or groups

of nmutrients have unique features, of whick only scme are
well esteblished.

RARAALAS AT I T ] LR 2 LR GO T LA
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L.1. Fat 2bsorption appears to involve movement af various
bydrolytic products (e.g. glycersl, free fatty acids,
monoglycerides) ints the mucosal ¢elis, micellar
formation, ther further hydrolysis, and resyn-
tresis of new glycerides and Phesnholipids,

PR VR ER T TR ra iR AL

4.2. *Protein sbsorption” is primarily za absorption of
free amino acids, for which 2n active Ttransport
mechanisn{s) exists. Individual zmino acids are
absorbed at differing rstes.

L.2.1. Relatively small quantities of di- and higher
pentides may be absorbed.

k.2.2. Some absorption of intact nroteins also oceurs,
and aliergenic reactions to specific proteins
are attributable to suck absorption.

-F-‘

-3. Carbohydrate absorption is mainly at the mono-
saccharide level, and an zctive transport systenm
is involved. A carrier mechanism has been suggested
in which the monosaccharide combincs writh the
carrier in its movement through the cell. Phos-
phorylation has been implicated.

4.h. Vitamins ere absorbed in ways whicl are generally yet
unknovwn.




bh.h.1. Fat-soluble vitamins are absorbed in
Pprocesses with features similar to those :
for fats, though differences exist for the 3
individual vitamins,{e.g. vitamins D and :
X ard carotene require bile salts for ab-
sorption, but vitamins A and ¥ apparently
do not).

h.4.2. Mechanisms for absorption of water-soluble
vitamins vary. Phosphorylation may be in-
volved for some.

k.4.3. Vitamin B 35 absorption requires an in-
trinsic factor, a mucoprotein produced in
the gastric mucosa.

L.5. Mineral absorption generally occurs in tbe upper
part of the intestine where the contents are still
acid in reaction and in whick some of the minerals
are more soluble. Diffusion, osmosis, and active
transport are all involved in the absorption of
the various minerals.

Hote: The intention was to include these concepts and items under them
as follows:

D. Transport.

. Cellular utilization of transported materials. (To be developed -
further.)

1. A high degree of organization within the cell pernits
utilization of metabolites for its own structure and
function and for use in other parts of the body.

1.1. Structural components and their roles.

1.2. Function of differentiated cells.

2. BStructure and function are determined to a large extent
by inhierited genetic factors.

2.1. Genes determine which svbstances the ceil can
synthesize for itself and which it must cbtain from
its environment as nutrients, thus delineating the
biochemical capability of the cell.

2.2. Genes control the biosynthetic steps which are
reflected in nutritional patterns of the cells
of the individual or the species.

Degradation.

LN
[ }




C. .ynthesis.
i. Hegulation.
2. E£iternate pathways.
3. Interrelatisaships.
., Adaptability.
. DStorage.
i. 'xecretion.
Jd. Ipecizl mechanisms involved in major physinlogical processes.
1, Clotting of the blood.
2. Acid-base balance.
2. JTmmunity.
L, Osmotic pressure.
5. “Feedback".
5. Vision.
7. Calcification of bone.
§ %. “xperimental methods for the elucidation of mechanisms.
% Ij. mirient Reguirements and Standards.
; L. lethois of determining nutrient requirement.
i. F¥en's geed Tor energy.
1.1. Bas2l metabolism.
1.2. ‘otal energy need.
2. Man's peed for cbher nutrients.
z. iutritional status.
Y. YMipnipum requirement for adults.
C. jhutrient requirements for growth and stress.




J. Zecommended allovances.
Y. TFoo245 as Sources of Kutrients.
L. iixtritional asypects of foods.

B. Tazctors affecting nutritive value of foods.

MR A R LR L e
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sectio: 355 the ztatement of ¢
E s 11y the enntribution > 2

whne $ield of Fozdz and utrition is es

o
= enci
oerson, Sr. Marise

n Szeetman. currently Con sulagnt. Bepartnent of Fouds
and Jlutrition “aiversity of Connecticut. The {ormittee has reviewed
and supporis itc izelusion in this report. Jh:le recognitiog of Tthe i

<o underziand the faciors that influence individupl arnd group behavior
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is relation €5 f2od is not new, to date efforis to delineate the xey
1

ucents and generalizabions Do
11

c

ieed

ideas eszsential to ¢ mastery of this area have been limited. Dr. Sweetman's

femiliarity with pertinent social science literature. especially
literature in cultural anthropology. has provided valuzble background
zer contribatis
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HUMALD B HAYIGR IH RETATIOR TO FOOD - JUTLIT

I, Humzn roodways - the uniformities and diversities of men's
activities in the Cetling, Selecting, Manipulating. and Zating
> Is0od.
£. Food getting.

; E. Food selecting.
: . Food manipulating.
. Tatiag.
3 ii. ‘The Origin eznd Development of Human Foodways.

A. Human fcodways - adaptations of a population ©o the envirco-
ment.

E. The evolution of human foodways - the time seguence of adap-
tations made by a population.

bord
b=
b

. Individuality in Food Behavior.

: . Individual differences in food behavior among members of a
: society. .

s

iV. Fosd Behavior and Human YWell-being.

Yen

Sae,
»
L]

The nature of well-being as it depends on fand.

3. Tood behavior, the parameters of FCP end eficcts on human
well-heling.

PR ATRRA A TR ERRATA I TR R Ry Ak = Mg BT A TR TR

T AT R R R I L AR T

SR TR

~97-

AL WNT R TR A e REATER RN IRR




3
3
:
:
:
?

FANRTETORE T ARG A AT TR R TT RO T W R TR

L 1O U Tt L

e SRR

-

{1) (ST BT

g S‘ IS

: ¢t (I
Y
mq

®

(Y &)

:-3
uj

A WUHAYIOR INT RELATICH C 0D

-

£12 2nimals must “benave”; in contrast i9 plants, they wust move
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T)

ed degree of universality in his food behayior. His activ-
involving food are patterned within societies hut widely diverse

soeieties.

Euman Foodways - the uniformities and diversities of man's activ-
ities il he Getting. keTectlng, Manipulating, snd Tating of food.
Tre unifornities involve basic functions and general forms of be-
havisr: the diversities comprise specific behavior patterns devel-
oved and transmitted writhin societies.

i, Tood getting.
1, %he priority of Tood ir the life of man.

1.1. 7o2d {including water) is the only muterial necessity
comaon €7 all mankind, except oiygen vhich is present
everyvi:ere on the earthf° surfezce.

1.2. ‘wen civilized man, when deprived ~f food to the
level of zemistarvation, thinks and telks primarily
of fond, dreams of food, is emotionally stirred only
by concerns involving food, and desires Tcod above
all else.

1.2. Food is everywhere an accompaniment or focal center
of most of man's significant group exyeriences.

1.%4. In most of the world, more time and effort are de-
voted t5 activities concerned with 7534 than with any
other need or wvent of everyday livi

-
-
-~
o
S

4
&e
2. The nature of human hood-gettlng activity.

.1, ¥ocd-getting for man, as for «l1l cltler onimals, is
primerily activity to obtuin, direciiy or indirectly,
the primal nutrients synthesized -~ accumuleted by
chloropnyll-bearing plants.

no

ro

. Han's Tond-getting under normal conditions was prob-
ably never random searching for enything that might
be considered edible.

2. The metnods o human food-getting.

3.1. The primaxry methods of human food-getiing are (1)
nunting wild animals and gathering wild plant

-99-

select, manipulate, and eat food. Han differs £~om other suecies
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C. ¥Faod man

1
—he &

products. and (2) cultivating domesticated plants
and rearing domesticated animals.

Food is distributed among members who have nob par-
ticipated in primary lood-getting in the voluntary
forms of gifts or exchanges in all sacieties, and in
the involuntary forms of thefts and ievies almost

as universaily.

Food selecting.

Han's species omniverousness.

1.1.

Among all eonimal species, man has zlmost no rivals

in ommiverousness in the sense that somewhere at
sometime ne has probably eaten anytning that he could
ingest witn impunity.

Tne nature of man's food selectivity.

2.1.

2.2.

(]

3.1.

2.2,

-

1.1.

1.2,

l=ds

rulating.

70 human individual or group customarily eats at
random anmong all the foods available.

Acceptance ranges from high, but not exclusive, con-
sumptisn to complete rejection.

The sirength of food taboos, disdain for foods or-
dinarily fed to animals, or resistance to the un-

familiar may lead people to starve in the presence
of foods in common use elsewhere.

ocietal patterning of food selectivity.

Particular societies display relatively standardized
patterns of food acceptance and rejection which differ
from those of other societies.

societies tend to pattern the amounts and combinations
nf foods consumed.

Han's proclivity for manipulation in relatisi to his Toodways.

#an possesses unique manipuletive and cortical capac-
ities that interact to produce behaviorz involving
fcod which enable him to alter Food materials in a
great variety of ways to meet his needs and wants.

People everywhere eat very little fuood without previous
manipulation of some kind.




ok

D

Bt b, L en-m ar H - 3 p gy . H gy ge - - - g - e

zae nreiure of the menignlation zuplied L9 {9 patericls:.

-~ - - - 2 - - - - .t L e .

<.l zirent meniguletion involves the euplivaiim o eeors
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TELCGRAETION INVoiveo cOPiicatisr »f caergy T effent
vie piant or animel source.
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Soeovil sotterning of 994 manipulation.

vel. In -:zii‘ferent societies . fonds sre maznirulated fox
ey of the sare tasic npurposes: ©9 increzce in-

'bibllluj, safevy uacceptability. etc., aud oo
nroiong edibility during storape.

iIn zpite of the uniformity of purposes Tor Iaod man-
invlaticon. no two societies derive identical products
Trom the same species.

L
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. Jaﬁgry man does not devour whatever iz availepie ve-

ardless 27 time or nlace but tends to Tollow o
zditional routine cicept unéer the stress of e~
erie hunger or starvation.
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T s affecet not only the times arnd
Llaces for eating but alss the kiads and prenarsiion
2% the foods served a2t 2 particunlar time. the merzoios
with whom they are eaten, the order in which they
z7e served, and tre manner of serving and transferzl
©> the mouth.

Tre societel patterning of eating routines

2.1. ZIn most societies . humans eat at the hnezrth rezr %ich
tiie women and children tend {9 remain and wrerve Lhs
fz>d is prepared.

2.2. In appears to be more of o meal eater thau # ritbier

ant tends to concentrate eeting in at leasi tuo dulily
nezls, but the anumber of additiona? meals oy routine

IJ’
cnecks varies @idely in different societiec and
seexs to, increase a5 To9d Lecomes more :vailalde.

¢ oZe  rrrticudar foods nrepered in particular woys bend
13 he esten with each meal. but these vary widely
feom society to society.

2.4, nn eats with vhom and the order of t& eir serving
o 1o

1 cal custorms and renresent one <f the wore
COLEON wayu of indicoting social status.
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5. The manner of serving and the method of transferring
food ¢2 tne mouth are trad!t’o withia & societ;
buc differ greatly among societiecs.

2.6. BRituals which have religious or otker significasce
often accormmany eating bul these slsy differ among

The significence attached to eating togetinrz.

so0st everiyrihere, eating together connoles friepdli-
, eases communication, and estohlishes z mutual
vond cven 2mong casuai acquaintances or strangers.

W
‘.md
[T
0
2 B
tn \,\

3.2. Fxtending hospitality which involves eoting together
is generzclly z special gesture of cordiality, and
guests are usually expected to eat wrot is offered
and to acknowledge the obligatiocn in 2 ¢ocnventional
nzaner according to the prevailing eticuette.

ifach eontermorary eating and drinking iogether serves
not 5o much a2 need for nutrients as 2 desire for
relaxzaticn or the cuick rapport engendered among
comparative strangers whose contacts may be widely
spaced in time.

LY
(e
[ ]

The varying of customary eating routines.

k.1. iost societies heighten the emotional tone of some
events by associating them with a change in the
eating routine.

5.2, %ating routines are changed by feasiirg o1 fasting,
by <bserving speclal food tabonc o eoting foods
reserved for the occasion, by preparing foods in
particular ways, by changing the time of eating and
the corpanions with whom the focd is shared, and in
other ways which conform to the customs z{ the group.

Origin and Develoument of Human Foodways.

Human foodways - adaptations of a populatici: to the environ-
ment. {The term "adaptation” is used in the wide sense of in-
cluding all regulated adjustments to the ernvironment and for
control of the environment.)

1.

The interacting systems affecting foodways at a partic-
ular time.

1.1. Foodwzys represent adaptationz involving both
biological and cultural components.

~-101-




i.2. ?3o&vays are conditioned by th
physical, {2) biotic, and {3)
=T the env1ronment.

o

1.3. PFoodwzys are manifested in food patierns which are
determined by the parameters {1) zvzilabiiity, {2)

] -
safety, (3) acceptability, and (%) nuiritive auaiity.

2. Tffects of changes in the systems affecting fnodways.

c.l. Change in 2 factor in any systcz may stimulate new
and better adaptation.

2.2. dYnen changs in a sysiem does not resuls in uuapt ation,
#well-being deteriorates and a sociciy may perish

B. The evolution of human foodways - the time secuence of adap-
tations made ty a population.

1. The nature and role of the biological and eunltural com-
ponents as factors in human evolution.

1.1. Both tislogical ani cultural componeris of human f
eVOqulﬁh serve the same basic function of facil-
tating adjustment to and control of the environment.

1.2. These two components differ in the weys in which
they ::ve initiated and transmitted.

1.3. Genetic change and cultural adjusimenis zre not in-
dependent - they develop together in response to
recipiocal feedback.

AR AL E IR Y

2. 7Zne biological component and its primery ePfects on the
evolution of human foodways.

WAV THTN ER L g kW kT SR

2.1. Fo03d is a survival need and members of human PODR-
ulations and their primate ancestors have always
displayed genetically determined variations in
anatomy, physiology, a2nd capacities ©or behavior
which affected ability to meet thati need. !

2.1.1. These genetic varietions hove been subjected
to natural selection according to their in-
fluence on reproductive survivai.

2.1.2. Genes controlling favored vazriations become
more numerous in the population's gene pool
and therefore more likely < be transmitted.

2.1.3. Genetic changes in 2 human pogulation us sually
require many generations and long pericds of
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time to become estcblished.

2.2. CGenetic changes of major significance in the evo-
lution of human foodways have been:

. anatomical and physinlogical developments in-
cluding accommodative-coicr wision, bipedalism,
and expansion of the brain cortex. and

. concomitant development of behavisral capac-
ities including improved sensory perception
at a distance, manipulative Snlll, and unique
learning, thinking and cormuniceting abilities.

2.3. Primary genetic changes involved in ihe evolution
of human foodways occurred during ti:e million or
more yeers over which man attaincd s.ecies identiiy.

2.5, The slow rate of natural genetic chnnge makes it
generzlly impossible to identify specific effects
that are probably proceeding ?t nresens.

re cultural commonent and its primary cfiects on the
EVDluulﬁﬂ of human foodways.

)

1. Han is not endowed with geneticaily-determined
patterns of behavior for meeting his needs for
food.

3.1.1. Huxan foodways are la:ge.y Gerived from z
cultural heritage communicsied among members
of a society and thus sociocultural in origin.

3.1.2. Sociocultural adaptations reclated to fond
differ in survival value 2ad are therefore
influenced by natural selection.

[

3.1.3. ZSociocultural adaptations orize more fre-
quently and are much more rapidiy trans-
mitted than adaptations reculting {rom
natural selection. .

2.1.4. Juman foodways differ unigucily £rom those
of all other species primarily becauce of
man's superior capacity for sociocultural
adantation.

Sociscultural changes whiich have been of mejor sig-

nificance in the evolution of human foodways include:

L
D
L[]

. the adoption of relatively permenent family units
vhich permitted males to range further for food
while females cared for the y-ung through a
long period of dependency.




. the association of families in groups facilitating
cocteration among males in hunting large aniwais.

. Tke domestication of plants and animals giving
greater stability to the food surply and sources
of animal power.

. the technslogical revoluiicn which applied
science and inanimate sourcez of nower to in-
ducstry and agriculture.
3.3. The technological revolution has accelerated socio- )
cultural change in Western Zurore and Horth America
(u.S. and Canada) so that the way =f life and system
of values of the average resident hove changed more
since the mid-nineteenth century thaa in all the
preceding centuries to the time of the earliest
civilizations of Mesopotamia, Zgypt, and China.

3.3.1. The technological revolution has divided the
world into two types of societies: the in-
dustrially developed, the "haves™, and the
developing, the “have-nots®.

3.3.2. ithin the most developed and affluent nations,
pockets of poverty resemble the developing
societies in their failure t5 share in the
fruits of modernization and in their need
for 2id from the rest of society to initiste
and carry on needed changes.

III. Individuality in Food Behavior.

A. Individual differences in food behavior among members of a
society.

1. The origins of individual differences in food behavior.

1.1. The foodways of a society are modal forms of behavior
vermiting a wide range of variation in individual
behavior.

1.2. 1Individual food behavior is a unique complex of -
] innate, developmental and learned commonents.

2. The nature of the components determining food behavior.
2.1. A behavior or behavioral capacity can he identified
as innate only by the absence of any opportunity

for learning.

2.1.1. The only identifiable neonate activities
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1.2. Inncte components of tehavior sre unigue
because (1) only identical m:.itiple births
Z (manozgpotwc twins, Tor exemnle) possass
' identical gensciypes, {2) 2o tus aeonszt
: including those snaring identical geﬁ?t‘“° .
: have shared identical uiaiine enviromments,
and (2) develonment begins 2% cuncention,
but viable births represeni ¢ range of post-
4 conceptiosn eges.

"1

; 2.1.Z. Przbzbly a variety of innzie coszcities

; inTluence Tood behevi-r Thrawh-ut 1life,
but learning begins a2i birih. i nat earlier,
and makes their igentificatio: impossibile.

A 2.2. & sequence oi developmeniel comuonenic inliuences

3 postnatal f ¢} bEﬁngJ?.

: 2.2.%0. A11 infaniz exhibii deyeli-ent]l bLeloeines

the emo 'r"‘,ff;‘l, rening ol

3 sueh oS ronLing.
interyvals vetueen feed i

Longue €5 move solt solids L 2

3

- L. The pharToys

3 Tor cwellowing, moubhing ond licking of

2 varisus objects, rhythmic biting movemeni:
cimulzating chewing, etc.

: 2.z.z. Irdivicuwl dilferences poe | -llieshed in
tﬁe ﬁiming anG fow. = Ticoon Tl s rental

Lehaviors.

‘ 2.2.3. Zuch variztions are prsoabiy the effects
of differences in otype deye cgmental

: 2.3. Learning comprises the changes in behwvinr that an

individual makez as the result i riserience, in the
cz2se L ©nod, socioculbur l exsericnees with geqple
. . e

5
Heass . and sensory expevienscon; iva Iov:i nater-

PR Vil T L1t 7 1 1 1

one = : ;
- ials. {Sce section om Poud e P
e
3 Lo b seioraliural o erieacos e Ty Lo e lesy
3 g ol Lood bebnyis o e Lo T cLwicel i
: atterph Lo (200 on thc Lo VL v b Porelwaye
E wnd, 21l chiidren tena v 1L Tilic o owesdel
E their behavior un that i ~SHhous.
:
:
: 2.3.2. The sensory properties o fund maberizls in-

z
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fluence the learning o7 =i behavior be-
cause they are the vesiz Iur fthe diserim-
inations and identificetizns -7ith: which
expectancies and preferences z>e agssociated.

Fed -

The learned components of f22d benavior are
never the same even among chniidren reared
in the same family.

M

L.A.\
[ ]
L
[ ]

L

. Thke ketitual nature of individual 9294 belhavior.

3.1. Individuzl behavior related to fsod takes the form
of characteristic and repetitive patterns - 2

habits.

2.2. Habits generally domirate individuai food behavior
but they may be temporarily zltered by situstional
factorz of either a physiological 5r a2 psychslogical
nature.

3.%Z. Host individuals are emctionally cigzched to their

ine ot

food habits and resist or are grest 13‘dlﬂtu*bea by
: a2ttemyis to foree change in them, "t vsluntary

3 change, though highly variable, has zltered the food ;

habits oi everyone. ;

k. 7The nerameters of individual food-consumption vatterns.

_ L.1. Food nzbits resemble foodways in being manifested )
; in food-consumption patterns determined by the
5 parameters of availability, safety. acceptability,

and nutritive quality.

L.2. Individuel food habits are responsible for wide
variations in human well-being.

Y. Food Behavicr and Human Well-being.

L. The nzture of well-being as it depends on focd. §

1. #ell-being &5 a complex of needs, wznis, znd satis-
. factions.

i.l. Han stores with all animals the primel motivation
for eating - the reduction of the physiological
disconfort deriving from the need {2r nutrients -
hunger.

1.2. Human food behavior is influenced not only by hunger
but by a2 multiplicity of learned values such as pre-
vention of hunger, sensory gratification, physical
and mental invigoration, and a variety of symbolic
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| Cisdad Wm‘ RN S LR R 5 1Y & USSR I S e O
x
»




meznings - status, healing. reliric., etc.

2. The parameters of Foocd Consumptio
limits to variation in well-be
2.1. The universal parameters of FCF - ayailability,

safety. acceptability. and autritive guality -
usually in interacting combinations, ure respons-

ible for wide differences in human well-being.

2.1.1. The biological limits to variability in
human well-being as it depends on FCP are
reflected in the reproductive survival of
a population - a standard consistent witn:

. @ high death rate before the age of
reproduction.

. a low level of health and vigor in those
who survive to reproduce.

. relative longevity for those who re-
produce but with an average far below
observed potentials.

; 2.1.2. Probably no porulation or individual has
2 ever exgerienced maximum well-being from
3 ' its PC? in terms of all the values sought.

2.2. Human behavior which is largely lezrned and cnange- ‘
able is involved in the functioning of the para-
meters of FCP with effects thet are good and iil.

: B. T¥ood behavior, the parameters of FCP, and effects on human
3 well-being.

1. Food behavior, AVATLABITITY, and bumen well-being. i

IS paa

1.1. The availability of food as a T i
] a function of (1) the kinds snd amounts of accessible
3. food materials, (2) the number of people dependent
upon them, and (3) the effectiveness with which they
are distributed according to needs and wants.

1.2. Until the present, the major persisting problem of
availebility of food hac arisen from its uneven

- ’”

: distribution within and among societies.

1.2.1. Food distribution within societies takes
place by reciprocal sharing (which is char-
acteristic of families and other blcod-
related units), and by voluabary or invol-

Ry v g iy 2N
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1.2.2. T¥ood distribution among cruniries takes the
form of (1) unrestricted t-zde on the basic
of uorld prices, {2) trade restricied by
barriers of many kings. crnd {3) concessionzl

zchange wnich may be nperily or wholly sub-
sidized by the country of origin.

veryuh.ere ond 2t 2ll
ed Ty orve or less waste
i

Giviceal needs.

'«-u

2.2, TFood distribution
s is zecompan
ailure ©o nee

ok 1 m

i1.2. The uspzralleled growth rote «0 tie woria porulation
stribubion ac the w2 protlenm of

iz zucreeding 4
J
{ond zyzilabili

an
[

3 m = 23 _ o el -
-i. The ezeccelerated growih reic o8 monulatis
e i

. 1.3.2. Today. most developging counivies face acute
Tood supply probiems, sossitly impending
femines, as a2 result 27 the roie of non-
ulztion growth.

| adl
=3

i countries 2liss hove difficuliy
maintaining and imn"OViﬂr well-treing 2
they cope with current porulstion grqq‘k,
thoughk they are not likely i~ Tace serious
food shortages in the near fulure.

L

L. The ovailability of food 1o meet waxld pupulation
necdc in the irmmediate and predictuble ;uture will

§ aevent Hrimarily upon more effective use of food
§ rescurces at both productisg snd concumsbion levels.

; 1.8.3.  Irproving éistributing of oG at the present
: rete of increase in productisn will not meet
; 1271d needs.
1.4.2, Tre supply of food materisls can be incressed
oy tezhnologicel develooment o7 resources
”“r prrduc+vor

3 consuner lovel con increase
the effectiveness »f utilizcition of food

rees whenever producis ond procedures
are accessible.
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its relative {reedom

dhich zre parrmdul to him.

2.1.1. 3efety is relative becazuse 1% is eondiiliened
Ly the amount of z uclc“-"'fwz substsnre,
the number of pet ‘19,'"33)_!_(: organisms, and the
guantity of Tood(s) carryiar the same agent
consumed in a given perind.

2.1.2. The degree of harmfulnesz 1 z particular
case is affected by the individuzl's age,
stzte of health, previous einmasure, and
coner factors.

Orgenizme and substances potenti:
may e present in food materialis =
ponents of the species or 25 contaninanis.

2.2.1. -
nerently poisonsus to man.

2.2.2. Tood contaminants potentizlly harmful o
z9n include:

. Microorganizms caus:
which man is sucrcpuille.

L |--

. microorganisms causing Dwmn ianfections
vaich remain viable ir {424 materials.

. microorganisms which produce tosins in
food materials.

. chemicals (more or less rurified sub-
stances) which incidentelly reach Tood
naterials.

. chemicals which are intentivnally added
to £900 materiza ls

urvival has, of course, a2lucys required sore

i 5 a.
capscity to cope with tazards jni;]v-n* Fond ssfely.

2.2.1, fLertain morcsr less universsl .93 Le ?avjnra
affecting food selection and sanipula
nave nelned insure saficly (c.; rejeatinﬁ
meterials having stror

tastes, or treuting th

)

Ly bitter or acid

rigs
e 1y soueezing out
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3.1.

ntw

omi discarding jul:cs o 0 leped

s

iing in
election;
i

ol 5
2f the unfamiliar;
'03') n

=yoiding or ealing °nﬂriqg 1y
o -y -

shserring effects on aLhes sewple or animals;
Aiversifying food eonmurpting: and cooking).

Z.3.2.0 Teshnslogicslly developed societie hﬂve
acguired a wide range of lech

ifying paturally-harmful i:ad mate

ior rem3v1ng harmful compacnts. and for

develniing safe varictie: by genetic selecting.

¥ M0
<
H
Juis
o)
0
S
ct
1

Tne meniensnce of sefety in {0 1o u coppler and
c2ing problem which may never be Brought ander

Lk d
cvmrLeaﬁ i:benl,

saie on the hasis
es or as unsafe
i or repulsive

.1, .7 one can identify food ss
L esnected sensory propert
s i the basis of unerpect
TTONLE =rties.

i
L1
e

ety with the

oo, Tbe Tuk:lie tends to equate safe
ities deemed

hsence of spoilage v ourl
coohievically renugnant.

(%

. wen in techinclogically-advoaced societies,
igformation on which to base Lolerances for
e ond attoinnkle level:; <o untentislly

arzrrianl substances may uat be zdeguate.

sy lieding 3f all thece ens
ducing and munL‘ule ing foruls menerally
fz3i Lo increase os fast ac the problems
trot need attex ion,
2.z, uLl soe preceutions exercised T get a saie
24 t2 the Pwvseholﬁ : Do vadoane by the

3sness i someone who
_gt be overseen by culside agencies.

». Yood benavior, ACC A-AMILITY and human well-being.

The accentobility of 2 food is a function of in
dividvel nerception interacting with uuuat*onal
factors - o response of the individusl, not a prop-
erty ;" the food.

A.l. finodandividual's perceptioa of a food with

anlel e o Lu sencory cnaleecn ooty dire
t-ily o complen of p'C"CJu 3Eensory ex-

weicaces and the leaviliy o I0om psst soal- vy

-1.10.-




i,

3.2.

and related saciocultural experiences.

3.1.2. Behavior characteristic of an individuwal's
established perception of 2 food may be
altered by situational factors (e.g. at tne
market such factors might include available
choices, price, quality, promotional Teatures,
ete. At the table important influences in-
clude physiological and Dsychological states,
Presence or absence of distractions, range
of choices, etec.).

Acceptability as a parameter of FCP affects human
pPhysiological, Psychulogical and economie well-being.

3.2.1. Acceptability affects Physinlogical well-
being through its influence on the kinds
and amounts of foods eaten.

3.2.2. Acceptability affects Psychological well-
being through its relationships to sensory
Pleasure, social accord, and the esteem
fostered by self or group identity.

3.2.3. Acceptability affects economic well-being
by influencing the efficiency of resource
use.

Acceptability as a parameter of FCP is unique in
the universality with which individuals conseiously
apply it as a criterion.

HModern food markets pProvide consumers with foods
from countries both far and near in an ever-increas-
ing variety of unfamiliar forms and mixtures.

The identification of desired Palatability qualities
in these markets requires such measures as inform-
ative labeling, Packaging which permits sensory
examination of the products, and access to unbiased
sources of information adapted to consumer needs.

Food behavior, HUIRITIVE QUALITY, and human well-being.

h.1.

The nutritive quality of a FCP is a Tunction of the
kind, amount, and balance of the utilizable nutrients
it provides in relation to individual. needs for
achieving relevant genetic potentials.

b.1.1. Some genetic potentials, whose attainment

depends in part on the nutritive quality of
the FCP, involve:
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k.1.2.

- hormal physical development (not maxirms
growth rate or final size).

- @ high level of physical and mental healih
and vigor.

- a reproductive capacity to Droduce normal.
healthy offspring.

. longevity assceiated with the degree of
phycical and mental health 2ud vigor that
facilitates enjoyment of livying.

The nutritive quality of a FCP must fulfiil
a survival need whicn men has had to meet
without innate fond pacterning and which most
(but not all) humans continue to meet with.
out knowledge of the very recently aveilable
nutritional science.

The human race has survived =iilisut rnorledge
of The nutritional basis for ¥ (TP because:

- Wide variations in well-being within 2
Dopulation are consistent =rith the mein-
tenance of numbers thet define survival.

ties for
tion

ol
)

. 1individuals have some caps
v t

o
physiological adaptation io varia
T 2 FCP

in the nutritive guaiity o FC? (e.g.
differential zbssrpiion aeesrding o

need, substitution of gre cutrient for
another, accurmlatisza of 2ad withdrawel
Trom body stores, adjusiment of energy
output, and adjustment of growth rate).

3

¢y

. whnile man was a hunter-gotherer, nis
generally high energy aeeds, his tend-
ency to omniverousness. ol the incidence
of periodic scarcity stirmloated acceptance:
of a wide variety of f99d moterinls,

Liwds of manip-

€ usly altered

the nutritive quality «~f ©5d materials.

-;-.
cycle - transition to aduli foods - was
bridged by prolonged musing and sup-
Plementary feeding of adult foods in
premasticated, partially liquified or
cocked forms.
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L.1.k. Zvidence from prehistoric tire is inade-
quate for assessing the nutzitional status
of populations, but on the basis of food
customs of more recent hunter-gatherers ard
primitive cultivators, probably most if not
all societies developed some customs which
interfered with achievement of the genetic
potentidls possible witk aveilable foods.

#.1.5. The domestication and cultiwvation of plants
greatly expanded and stabilized the humzn
food supply, but the priority of meeting
energy needs to relieve hunger and to stave
off starvation led to over-dependence on
carbohydrate-rich, protein-poor roots im-
balanced with respect to amino acids. vita-
mins, and minerals.

4.1.6. Today, primary malnutrition in the forms of
general undernutrition, general overnutrition,
and nutrient imbalance prevents a large part
of the world's population from achieving
their nutritional potentials and condemns
others to premature death.

k.1.7. Secondary malnutrition incident to physio-
logical or psychological stress, or the
result of interference with corsumption,
absorption, or metabolism of nutrients
resulting from disease or genetic defect,
is being increasingly recognized and in
some cases being successfully controlled
by dietary modifications.

Inspite of the degree of success man ach’eved in the
development of appropriate FCP without scientific
unaerstanding of nutrition, factors zffecting food
supplies, way of life, and human values, in a rapidly
changing world, make the application of this science
essential both to prevent deterioration and to
achieve gains in well-being beyond thcse which have
previously been possible.

4.2.1. Contemporary man faces a world of foods in
vhich he has far more opportunity than in
_ the past to make choices that are significant
for health and survival.

4.2.2. The sedentary nature of much modern living
represents a pronounced change in the common
way of life that can be partly offset in its
effects by application of nutritional science.
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4.2.3. Intercultural cengaets row elo08e eimost
all societies ©5 ney fo-ar o of

: , eating that are >ften debrimest
: still Poliscwing icng-estcdlishe? cusioms.

3 L.2.;, The demaging nutritional consecuences of
over-reliance on plani sizries in many de-

veloping countries may e zveried by simple

modifications forzamisied by autritional

experss.

I E REH

Q

3 }.2.5. Hany who understand the priential improvement
in heaith and vigo That can re su;t from the

3 applicaticn of contemporar

3 science, want these benefiis for thenselves

: and others.

3 4.2. B3Scientific criteria of the nau*lzzvc ﬁacoL¢ cy of
: a FCP reguire knowledge of t

: ments of an individual ang the :enfﬂﬂntsc of the
10

; food materials so far as th

cerned. *
4.3.i. The determination of tke nuirient reguire- i
rents of an i.jividual irmlies the existence '
of criteria for the epprzisal of nubritional i

status. :

4.3.2. The combination of particular amounts of
particular foods to form standardized FCP
uniform in nutritive gualilty is possible
only within limits because food materials
from the same species differ widely in
composition.

AT

L.k, Practical attempts to educate and persuade peocple
: to change their ¥CP to improve their nutritive
1 adequacy frequently meet with feilure or only limited

success.

4.4.1, Despite an appreciation of' the advantages
of improved nutrition, many meople are de-
terred by conflicting vslues suzh as (1)
their attachment to tradition, esthetics,
fashion, unscientific beliefs. etc., (2)
their assignment ~f higle— ~wiority o
activities that have 2 wvessiive e- fect on
i, and (3) the
icrpions as com-
auirement for
anges to develop.

KU Al DL i L L L e o

the potential value of = 701
- immediacy of sensory gratif
g pared with the long-time re
4 recognizablie nutritional. chan
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Lhohy,

.5,

Some individuals find that the recommended
changes in food habits Produce psychological
or physiological effects that interfere with
their comfort or capacity to meet their

life roles to such & degree thut they decide
to forego the possible nutritional benefits.

On the whole, conservatism in relaiion to
caanging food cousumption has a long record
of survival value for man that continues to
serve the purpose of thwarting the efforts
of quacks and faddists %o produce changes of
dubious value.

Concentration on population categories most
vulnerable to nutritive inadequacies -
pregnant women and growing children - Produce
the greatest rewards for efforts +o improve
nutritional status at present.

Individuals manifesting signs of poor nutrit-
ional status retain the genetic potential to
respond to nutritive improvement . provided
the time limit for genetic regulation of a
particular trait has not expired {e.g. re-
tardation in stature).
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This study hes demonstrated the feasibility of the methsg of procedure
for the developmen® of a stoterment of the cinceptual framewnrik

ior curriculz in ¢ snecifie field of subject matter, and has indicated

modificeiions in the procedure which sk-uld increase its effectiveness.

Tne Guidance Cormittee, including specialists from different zreas
oL the Tield of Foods and Hutrition for Home Feonomics students. served
an importznt function in determining the scope of the field and the
broad cutline of the content for the conceptual framework to be
developed. iHore extensive time for this Dhase of the prsject would
probably have facilitated the next Phase of the work.

The field of suhject matter under investigation may have precented
unuasual problems because of its scope. Curricula in Foods and Futrition
in Eome Fconomics need to provide a degree of understanding: (1) of
the chemical components and pPhysical systems present in food materials
as the basis for reliable methods of Processing and preparing food
for consumption: (2) of the utilization of food nutrients by the body
to meet its nutritional needs; (3) of the various forms of huwran behavior
that relate to fo0d -- some forms that are common to all societies and
individuals but many that differ from society to society and among
individuels within a society; and (4) of the principles of consumer
economics in relation to food. The major concepts and generalizations
underlying the first two aspects of the field are based to a large
extert on the natural sciences -- biochemistry, organic and DPhysical
chemistry, human physiology, and microbiology, and those of the latter
aspects on such social sciences as cultural anthropology, social
psychology, and economics.

Members of Foods and Nutrition faculties, while having an appreciation
of and some campetence in the entire field, are specialists in only
one area of the field. For this reason, in the present undertaking
no> one person could assume responsibility for the preparation of a
comprehiensive statement of concepts and generalizations to serve as the
working document for the Guidance Committee charged with making decisions
about the rejection revision, or inclusion of specific items in the
conceptual framework being developed. Divided responsibility for the
initial document inevitably resulted in different rates of progress in the
development of the preliminary drafts of statements. Consequently
the original time scheduled proved to be unrealistic.

Delegation of the preparation of an initial statement of concepts
and generalizations in a given area of the field to a person with special
competence in that area, however, proved to be an effective method of
developing working documents. Critical review of these documents by
members of the Guidance Committee resulted in refinement of some of the
statements . the decision to discard some items, and suggestions for
changes in organization. Suggestions for content that should be added
vere alsc made. Revision of the material in light of the suggestions of
the Committee, followed by further review and revisions, resulted in
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o previous association with the project. for tieiz ~orzicate
and oy terdlo . 0 ruz honed §9 obiain from the "outside specialists”
for each item: (i ) their judgment as to its reletive importance
{essentiai. desirable. auestionable, or unimportant) to a mastery of
this area of the fieid: {2) information about its inclusion in their
current curricuiz, either in courses taught in the devariment of Foods
and Autrvtlan or >ffered by other departments in iiome Teonomics o

Y L Al enen e - IS PPN S N -~ s 4 . N -2 - . H 2
preilmipsry draiss inci the Tommittee was prepared t+ submit t9 seriziiszis
s z2d n

by other .7tz -7 the iiwstitu utions; asd (3) their comments concerni..

The accurzey and ﬁLe?ity ~f the items. BSuggestions were also reguesied
concerning additional important concepts or generalizations that should
be included in tle statement.

Judgments concerning the importance of the individual items and

the informetion zboui their inclusion in current curriculs were obisz
for only tws esrezs =f the field and from a limited nurmber of 1qa1v_du¢
in each zrez. Only cpecialists in Home Feonomices were asked o rate

the ir-ortance =i eaci: items. These apiroaches seemed to provide
1itt. aseful inTormuation and did not Jjustify a quantitative treztient
of the cata obtained. A hlgh proportion of the items were judged to

be "essential” or “desirable” for inclusion in the coneeptual framewor’

of The arees. All reviewers indicated for most of the items that on

atiempt was made {0 develop the concept or generalization in courses
included in their curricula. There was little consensus among the
rev1ewers as to which items were of “questionable” importance or were
‘upimportant”. Very few suggestions were made for additions trat might

be included in “e statement. The corments concerning the wording

or accuracy of the items were also few in number, but the comments

which vere mede were most useful in the final revision of the statement.

This wes especialily true where a reviewer was actively engaged in research

relevant t2 a particuler concept or generalization.

t—l

A1l areas of the field of Foods and Hutrition are closely related
to at least one other academic discipline: for example, the concepis
and generalizations related to FOOD IMATERIALS might be similar in sone
respects to those basic to the conceptual framework for a program in
focd science and technology or a program related to one food cormodity:
suck as vegetavle cropns; animel and poultry nutrition and nutritional
biochermistry might zhare basic key ideas with the BICLOGICAL ASPECTS
OF HUMALI HUTRITIOH; and human development and reletionships. cultural
anthropology, and consumption economics might have basic content in
eommon with HUFALD BFHAVIOR IN REIATIOH TG FOOD. With this in mind
the preliminary dr2it of the revised statement of concepts and general-
izations related to FOOD MATERILLS was submitted to a few departments
of Fosd Science with the request that they indicate those concepts and
generalizations whkich were included in their curricula. GQuestiocns
concerning the accurasy of any of the statements or the need {or
rewording were also zsolicited.

Hithout exception, the replies indicated that much of the material
included in the statement on FOOD MATZRIALS is also considered impsrtant
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to F=od Science 2urricula. Several of the cutside Food Science reviewers
cormerted that the means by which the concepts and generalizations o=
Jeveloped rmzy, hovever. be expected to differ in the programs for
students having different objectives. Following are some of their
copments:

“Ye would nrobatly tend to alter the approach and depth of coverage
of various topics from the presentation made to home economics
students beczuse of the direction of cur irterests a2nd %he
supporiing curse background of our students.”

"It is impozsible to compare the time devoted to the various «»acepts
ian your suiiine with the time a2lintted in our courses.™

"iou cen gppreciate thet the extent of coverage and avproach varies
somewnat from item to item; nowever, you will also note that
coyer nost of the major areas listed.”

......

L ue 77 e with respect to the amount of emphasis placed on

=30 1ite your goals and ours are very similar. T susuec:
certzin areas.”

Aissuming a similar finding in relation to the commoaality of some
of the coacepts and generalizations in the other areas of Foods and
Hutrition and closely related disciplines, institutions may wish to
investigzte tre Teasiltility of developing courses that serve students
specializing in the several related disciplines.
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e heelt L o e2hod of TUorking {(Prevared by the Zducatisn Cornsulinnt.
Dernadine :I. Telerson)

ndivyigial

£ invcived in this research project undertook o maior snG
ther form:idetle task. Hot only 4id they seek to identify and develsn

™,

concepes and generalizations for the entire field of Foods and Iutrition
2t the ~ollege ievel, btui, as a basis for this, it was necessary first
TS 2ssess ihe scrie ond to identify the structure of the entire field
since {tnis had not been done previously. This assessmert of scone and
structure. slihovgh not made in depth, took major amounts of time at
tre Tirst tuo nmeeiings.

Lecouse it wac impossible to predict the time requirements ©or each
of the activitiez necessary for Committee action, errors ir judgment
Jere made. for exammle, it would have been helpful ts have pernitted
more time for intercrange of ideas among Committee merbers prior 4o
the initiation of the development of concepts and generalizations.
Again, since 4 large share of the time available was utilized in the
preparation of the statement of concepts. sub-conecepts and generalizations,
the visits to ingtitutions originally planned for the Coordinator., ¢ould
be carried ~ut on only a very limited scale. Misjudgments of this tyve
created frustrotion for Committee members and Coordinators alike.

- The subject mstier competence of individuals apreared to be urell
utllized since specialists in each of the three areas represented in
the final report participated in preparing the final drafts. Frecouentliy
trere was contact by the Committee member rith faculty associates at
tre institutiosns represented and this situation provided for breadth
of -ideas and for various points of view to be incorporated even in the
early stages.

4% the sare {ime, this method of sperating imposed major responsibility
on the Coordineturs who developed the vreliminary work materials and
assured major responsibility for revisions. While it may be expedient
to have the first drafts prepared by individual specialists, this may
not always be possible. If it is done, it is important to be swre that
persons workiang on nreiiminary drafts, particularly if these are %o
be developed initially be one individual, have a high degree of
specialization in the area in which they are working and have sufficient
time to devote to the project.

It shovld be remembered, too, that there waz some need v divide
ints sub-groups U5 work on areas of special competence. Hone of the
Comsittee members considered himself a specialist in all aress. even
in such clozely sllied fields as Foods and Hutrition. ‘The specicl
contribution of sub-groups was the addition to or refinement of staterients
in the original draft. Adequate time must be allowed for the work of
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suell 5.e-prouds oo el assignments moy very. These sut-groups 4id not
~eploze tie ooaisibuilon of the members of Che total committee whs ad
responsibility for viewing the statements for the several areas in
relation {7 the field as a whidle.

“aenever nszible and to the extent That time pernmitted. »rovision
waz nade fov incorusraiing ideas and oninions of a larger groun oF
specialisic thoa thouce on the project Committee. 1In a few cases
spinions of srecialistc from other faculties, as well as Foods and
utrition faomliies. ere odbtained by the Tommittee. The opirit oF
interest. intense entimciasm, and willingness to poerticipate was
evident aruag cpeciclistzs contacted. At the same time, it should be
recognized that there wac considerable contribution of professional
time bey-.nd that vhicr was financed. At times. request: to review
materisl: may -

renulted in an intrusisn on profescinnal or personal
tinme. Come zrronpene:nt {or monetary recompense for substantial sesvices
received soald Le eQV;snge.

[ \]
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- - -

Herzuse nreliriarccy work materizis vere cdeveloned by individucnis,
zb'ectlv tj -f eritizisn might have been difficuwlt. This problem "“g
~rouL.  Frotection of individual viewpnints was
cal corments were constructive. It avpeared thev

assuTed aud critl

~orrunicstion chirnnels were open and 2perating when the Committee met
t7 discuse rateriaic. This apreared to be due to the respect and
eoafidence individueliz in the group felt for each other.

Trere wes zoae feeliszs by Cormittee sembers that the preparsticn
i e

of eoliege moterisls Ip Fosds and Hutrition »nrior to the develcoumment

of the hirk schsol roterials might nave been desirable. 1In some cases
there supez.z L7 be uneven difficulty in the high school materials, and
this »ipht hove beew zlleviated to some extent by reocrdering the
se-uence in devel- ;i3 materizls at the two iustruetional levels. Yhe
nizh school meierizis 4id serve as a starting base far development of
Tivrst drofts of %he ¢ollege materials, zand in this way they were
nelrnful ©T7 tris Tommittee.

Coordinatyre fund the check sneet. nrovided for use by specialicsis
r 3 1

14 thelr eypingtisis. of limited value. 1ost hnelnful. they felt. ver
the conrents ougrcestions end constictive idezs for revisioas
in

r
tiern “lve~tlis into, the text of the reviecwed materials.

Tris proun vos of necessity more concerned with content than with
edussticenl standerés. As has been pointed sut earlier, pressureu of

time did not pernit e:tensive editing. Therefore. the reader will find
irstances in which some generalizations do not comnletely meet the
criteris develoned in the definition for this term. The fducation
Consulitent agreed that in this initial effort it was more important

t-. incorporate tic ihgo ~tent ideas from the field of Fnods and Hutrition
than t5 e nre~ise ciout form when both could not be realized.
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1 generalizations presented here zre in no way to be
considered a pien for teaching or an outline for specific courses ., but
rather, those that curricula leading to the Bachelor's degree with 2
major or specialization in Foods and Hutrition should aim to develop.
Individual teachers and faculties in departments of Foods and Hutrition
or in other units of iiome Economics, will orgenize courses and their
sequence in relation to needs of their own students and the educational
goals of their programs. using as substantive content the major key ideas
identified here. It is hoped that these materials will encourage and
guide teachers in setting criteria for course content beyond vresent
practice. Revisions of content as well as of structure will be needed
in line with contemporary trends and with the discovery of new kaowledge
in the field of Foods and Wutritionaml related basic disciplines.

As the Project Director has indicated, these materials are in a
sense incomplete and are to be regarded as initial efforts in identification
and organizotion of the key ideas from Foods and Hutrition within the
framework of iome Iconomics in higher education. The original proposal
for tnis work did not include any plan for classroom or other means of
ewrluating the proposed concepts but it is recognized that only through
such testing can the results finally be validated.

The major objective of the methed chosen for working was to accomplish
tre task undertalen within the framework of time these fully committed
peonle could give. The method has some major limitations and it is
not without certain frustrations. It places heavy responsibilities on
a Tew individuals. However., it does anpear to be a feasible one.

One of the real advantages appears to be that it is a method tha:

Dermits subject ratter groups to move intc the area of curriculum structure
and development without spending extended periods of time away from
teaching a2nd related responsibilities.

dith the incorporation of certain changes recormended here, the
nromise for curriculum structuring and development.
sortant would be provision for an adequate assessment
sCone aﬁd igdentification of the structure of the entire field
o7 ©2 develsyzent of statewments of concepts and generalizations. and
eater soporournity for face-to-face discussion by specialists
sui _ect aorez ¢ o basis for the revisisn of the initial drafts.
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Conclusions and Recommendations

-

In the present undertaking, many of the concexts, sub-concepts, and
generalizations considered basic to college or university teaching of
Foods and Hutrition in Home Eccnomics programs were identified. These
are presented under three major topies: (1) FOOD MATERIALS, (2) BIOLOGICAL
ASPECTS OF HUMAN HUTRITION , and (3) HUIAY BSHAVIOR I RELATIOH TO
FOOD. Review of the nrepared statements for one section {FOOD HMATZRIALS)
by a sampliug of university faculty froa the arvea of Fsod Science
indicated that wany of the same concepis are developed in their course
offerings.

Utilization 9f a2 small committee of expverts, with associated
"ecoordinators” and with the services of an educabional advisor, proved
to be a feasible zethod for accomplishing a substantial portion of the
original goal. The COO"dinators wvere cha“bed with the responsibility
of prepariag pyoz Jsed statements of cozcents, sub-concepts,and
generalizations for review Ly the Cormittee. There were some problems
associated with the »rocedure, i.e., sub-groups were unable to proceed
at the szme rate of aceomplishmert, and less than optimum amount of
discussion by the total Committee concerning both the proposals of
the Coordinators and the scope of the field was possible. Also,
involvenent of professional weople, other than those who served as
Committee members was too limited.

20
»

The results of the work. even it its present state of develoumment,
should be useful t2 educatirs responsible for curriculum develcpment
The results skhould a2lso provide a basis for educators who wish to Gevelop
or refine the statement of concepts, They might serve as a basis for
experimentation with differsnt teaching nethods and course organization.
Further, the materiazl might be used by all teachers, especially by
beginninn teachers of Foods and Hutrition in colleges and universities
as a means of assistance in selecting that which is pertinent and
appropriate in their course offerings. TFinally, the material might be
used as a basis for discussion among faculty members teaching in
closely related areas to ascertain whether concept development is being
repetitiously duplicated in several units of the institution.

It is urgently recommended that these essentially preliminary
efforts be reviewed by other groups with similar interests, with the
purpose of completion, refinement,and improvement; likewise, that a
mechanism be found which will permit regular updating of the statements.
The resulting document so developed might be useful as an instrument
for self-evaluation of Foods and Hubtrition curricula. It is further
recommended that substantial financial support be sought which will permit
a test situation to be developed for evaluating the use of concepts
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ané generzlizatiilns as a basis for teachiag as compared with otaer
possitle methods. £s ¢ means of accomplishing work of the type under-
taken here, further trial of the committee method. iacorporating

tre improvements suggestéd by the present experience. would gppear to ©te
Justified. 5
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Appendix

DIR=CTIOIS FCR OUTSIDE RVVITHS

Attacked is a2 section of the preliminary draft of a report of ecneepss
and generalizations that are considered ©o be basic %o instruction in
food and nutrition at the college ievel. The total report includes
sections on HUMATJ I"JIRTTION, FOOD SCITiC™. and PUMAY BYHAVICR I3

E BFLATIOH TO FOCD. Tre concepnts and generalizatiions included 2re believed
i to be central to a2 masiery of the field and to be ones that all curricula
! leading to the Ecchelor’s degree with a major in Foods and Nubritisn
should aim to develop.

Recognizing that This objective might be reached through varicus
curricula, nc specific courses or set of courses is suggested in the
report. Furthermore, the report is presented as a contemporary siate-
ment which. in 1ight of the many geps in Sur dresent knowledge . must
be under continuous review and revision. Additions and refinerents arve
expected as the findings of research and the understandings gained
through experience become available.

W
PR

Pefore yreparing the Tinal report, the reactioz of 3 selected grou) of
educators who are specialists in the Field of Tood and nutrition is
desired. ¥e are asking you to consider each item and indicaie:

oy

" . N
v
T

. how importent in the total curriculum for the prepara-
tion of undergraduate majors in food and nutrition you
consider the concept or generalization 1o be.

-~ wheter this is an idea that you attempt to develop
in the course(s) that you %each 2u0d if not. whether
you ¢hink it is developed in another csurse offered
in your department or in another uuit of the insti-
tution.

. any important concepts and generalizations in this
area of the Tieid that zre not., and should be included
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copy with the attached form.




COXCTPTI3 £ CTHFRALIZATIONS T FOOD AMD NUTRITION
T0 ¥ DVTTOEED FOR MAGORS AT TE: PACHILORS IZVEL

VEY A TIAT IATTRIT TADC
e Y to TYALGETION TORS

I. Releiive irmortance of the iter.

Indicate by number: 1 2 3 &
3 H 2 3

essential

winportant
questionahle

IT. ZItenm is deve’oped in courses: A offered by you: B offered by others.

indicate by course number.
i1I. Concevts and generalizations to be added.

Indicate by consecutive numbers {1, 2, 3, ete.) end write in on
sheet provided.

SAMPL of COXPIFT D TORH
1. Zelative| IiA. Developed | IIR. Developed |ITI. Concepts
iten importence | in your courses | in other courses Z geaeraliza-
| tions €9 be added
A i Fii 100
I 7 5 200
1. > ¥-j 250
1.1 2 Psye 100
2. 3 Fii 200 1
g 2.1 3 F# 200
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