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Preface

The organization and execution of this study, from its inception, had two coordinated
objectives in view. The first was to satisfy as quickly as possible the needs of NSF/RANN
for a list of recommendations, including desirable funding levels, for support of research
into various protein resources and technologies. The second objective, whose attainment
required a longer-term approach, involved the commissioning of emineht specialists to
prepare two series of comprehensive analyses. The first dealt with a broad group of issues
which are common to the development and utilization of many protein resources. The
second group of studies dealt with the status, potential, and research needs of a selected
list of protein resources. '

Thus, under the comprehensive title for this series, Protein Resources and Technology:
Status and Research Needs, (Section I) “Summary and Research Recommendations” was
completed by MIT and published and disseminated by NSF/RANN in December, 1975.
Based on extended summaries of the individual chapters prepared by the commissioned
specialists, this document supported and justified a carefully selected list of research pro-
posals and funding recommendations. It should be emphasized that the selection of
research topics and funding levels as recommended to NSF in section I, although it took
carefully into account the analyses and suggestions of the cooperating specialists, was
solely the responsibility of the MIT group. This priority list of selected recommendations
should in no way minimize the significance of the research recommendations proposed by
the cooperating experts in the context of their full analyses of various specific common
issues, technologies, and resources as presented in sections IT and III. .

The titles of the three sections with an indication of their contents, can be listed as

follows: :

SECTION I. SUMMARY AND RESEARCH RECOMMENDATIONS

Section I recommends NSF/RANN support of intermediate- and long-term research for
strengthening United States food and feed production capacities. It provides a brief
analysis of socioeconomic and related factors which influence protein supply and con-
sumption, an assessment of scientific and technical issues common to various protein
materials, and brief reviews of the status of a variety of specific protein resources signifi-
cant in terms of U.S. needs and production capabilities. :
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SECTION II. COMMON ISSUES AND PROBLEMS
IN PROTEIN RESOURCE DEVELOPMENT

The second volume opens with a retrospective and prospective assessment of U.S. and
world protein production and consumption. Succeeding chapters deal with legal, technical,
and institutional constraints. These are followed by a series of studies dealing comprehen- .
sively with the following protein-related issues: nutrition, toxicology, innovative technol-
ogy for protein utilization, constraints on improving protein quality in plants by genetic
means, and nitrogen and carbon fixation. '

SECTION III. A REVIEW OF SPECIFIC PROTEIN RESOURCES

This area 4s reviewed in thirteen chapters dealing variously with: grain crops for food -
and feed; cereal protein technology; oilseed proteins; food legumes; livestock animal
production; animal protein from dairy products; animal protein from meat, poultry, and
eggs; aquatic proteins; potatoes; nonphotosynthetic single-cell protein; photosynthetic
single-cell protein; leaf protein; and chemical synthesis of nutrients. ~

Attention should be drawn to the fact that while this monograph takes into account
the global scene as regards food and protein resources, the primary purpose of these
volumes is to provide justification for the support of research into common problems

" affecting those protein supplies and technologies which are pertinent primarily to the
needs of the United States. ‘

: MAX MILNER, Ph.D.
NEVIN S. SCRIMSHAW, M.D., Ph.D.
DANIEL L C. WANG, Ph.D.

November 1977
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Foreword

i

The question of the availability of adequate protein resources for domestic consumption
and export has been raised often in recent years. The issue has become closely involved
with the cost and availability of energy, the quality of the environment, and the growth
of population. Energy shortages and environmental - onsiderations can reduce production
and 1acrease cost while population growth demand- increased production at reasonable
prices

This study has had as its objective the evaluation f the ‘Inited States’ abllnty to meet
both its domestic needs and international food commitments in the face of these con-
straint: Given the land and ciimate resources which the Uni.ed States possesses, how can
we meet the projected protein needs for both the ‘ntermediate and long term? Could
research result in substantial productivity gains? Which area: of research or development
should receive priority and which goals could be achieved within a reasonable planning
horizon?

These were the questions which this study set out to try to answer. Under the leader-
ship of Nevin Scrimshaw, Daniel Wang and Max Milner of the Massachusetts Institute of
Technology, groups of experts from industry, government, and universities were called
in to address these questions. The result reflects the ma: y y=ars of pertinent experience
of each of the contributors coupled with the perspe tive of their individual disciplines.
We trust that the research recommendations will serve to illuminate our protein resource
problems and provide a basis for fruitful debate on the formulation of a longer term pro-
tein rese -rch program.

It has been gratlfymg to observe the cooperative efforts of industry, university and gov-
ernment experts in this study. The thanks of the Natioral Science Foundation go to these
contributors for their help in making this study of c~nventional and nonconventional
protein resources possible,

: CPARLES R. HAUER
Di: 2ctor
Off ce of Exploratory Research

a 'd Problem Assessment
Rese¢ arch Applied to National Needs
Nat:onal Science Foundation
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