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Food Proteins: New
Sources from Seeds

Fortified and processed seed proteins

have a role in satisfying human protein needs.

The problem of protein malnutrition
is well recognized and appreciated. The
effects of such deprivation on young
children influence their resistance to
disease and hence their mortality, and,
perhaps more importantly, affect their
mental development. When there is not
enough food to sustain life, quality of
food is of little significance. But when
even the minimal supply of food is
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available, then the protein quality of
the food is critical. Hence the protein
malnutrition problem is second only
to the total food-supply problem.
About 50 percent of the children in
the world do not receive adequate pro-
tein nutrition. If we take the FAO
(Food and Agricultural Organization
of the United Nations) short-term
goals of 69 grams of total protein and
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about 15 grams of animal protein (good
protein) per day per person for the
countries where the food supply is
marginal (1), the protein deficiency ex-
pected in 1970 is estimated to be 10
million tons, of which 5.5 million
tons is animal protein. The total pro-
tein deficit expected is 12 percent of
the present supply; the deficit of good
protein is 22 percent of that available
now. Another estimate is provided in
the World Food Budget (2). Aside from
the protein supplied by grains, 6.5 mil-
lion tons of nonfat dry milk or 3 mil-
lion tons of fish protein concentrate
will be needed by 1970 to fill the ani-
mal protein deficit, and 3.2 million
tons of soybean protein concentrate
to fill the pulse and other protein defi-

cit (I-5).

Let us assume that the problem we
are trying to solve is to increase pro-
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tein supply without requiring added
agricultural production. This does not
minimize that which can be added
through additional agricultural produc-
tion; we assume that as much of this
as can be done is being done. The is-
sue is whether there now exists a tech-
nology for improving current produc-
tion of protein or rendering it more
suitable for humans.

We recognize a relation between
protein quality and quantity. The quan-
tity of available protein in a diet can
be increased if the total food intake
is increased. If this requires the mix-
ing of several types of protein, there
is a good chance that the quality is
improved as well. Moreover, even if
the amount of protein in the diet is
not increased, its quality may be im-
proved if the “amino acid profile” is
adjusted so that the protein is better
suited for human nutrition. This im-
provement, in effect, increases the quan-
tity because it reduces the amount of
protein required to satisfy the individ-
ual’s protein requirements. Smaller
quantities of high-quality protein will
do as well as greater amounts of pro-
tein of lesser quality. Abbott (3, p. 11)
points out, for example, that average
protein requirements for the United
States are 40 grams per day per person
compared to 52 grams for Yugoslavia.
This difference is a reflection princi-
pally of the biological quality of the
protein in the two national diets; it
means that there is waste when lower
quality protein is used.

Increasing Protein Supply
without Additional Acreage

With this concept in mind, we can
increase the supply of protein without
requiring additional acreage in three
ways: (i) by increasing the efficiency
of photosynthesis; (ii) by fortifying
plant proteins without introducing new
food habits; and (iii) by feeding di-
rectly to humans those proteins which
are not now primarily eaten in hu-
man food.

Breeding improved quality. An ex-
ample of the first instance is the im-
provement in protein concentration or
quality of cereal grains through ma-
nipulation of the germ plasm. The
genetic manipulation of corn which
yields a variety with a higher lysine
and tryptophan content could revolu-
tionize the role of corn in human foods
(6). Comparable research to increase
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Table 1. Lysine supplementation of cereal
grains (17).

Nutritive value* :
~——————  Lysine n?:ttcla d
Cereal Orig- After addedt
costt
inal supp l?" (%) (cents)
mentation
Whole
wheat 13 1.7 0.1 28
Wheat
flour 0.7 1.6 0.25 70
Rice 1.5 1.8-2.2 0.05 14
Corn 1.5 1.9-2.2 0.1 28
Millet 0.7 2.1 0.3 84
Sorghum 0.7 2.2 0.3 84
Casein 2.5

* In terms of protein efficiency ratio (PER) de-
termined on rats. + Added as vr-lysine HCI,
1 Cost of supplementing cereal per child per year
based on an assumed cost of $1.00 per pound.

the protein content of wheat and rice
or to improve their protein quality
could materially increase their nutri-
tional value in the human diet. The
overriding consideration, however, is
yield; any improvement in nutritional
quality at the expense of yield will be
difficult to justify either to the farmer
or to a government faced with a short-
age of calories.

Fortification of cereals. The major
contributor of protein to human foods
is grain which, as cereal, contributes
40 million tons of protein annually
to the human diet; this figure should
be compared to 25 million tons from
animals and 12 million tons from le-
gumes. Hence, any improvement in
the protein quality or quantity in the
cereal grains has the best chance of
serving the widest population. This is
particularly true in countries where
cereal grains are a major source of
calories, as, for example, the rice- and
wheat-eating populations of Asia and
North Africa and the corn-eating popu-
lations of Central and South America.
Cereals can be fortified by the addi-
tion of amino acids (7), protein con-
centrates, or a combination of the two.

Suitable quantities of the first limit-
ing amino acid, which for all of the
major cereals is lysine, may be added.
The protein nutrition value of these
grains is improved by addition of small
quantities of this first limiting amino
acid; the degree of improvement varies
with the varieties of grains. An idea
of what may be accomplished by ad-
dition of lysine alone is shown in Table
1. If the second amino acid in which
grain is deficient could be added as
well (tryptophan for corn, or threonine
for rice and wheat), then the protein
quality would be greatly improved;
cereal so enhanced would be consid-

ered good, safe protein. Lysine and
methionine are available commercially
at prices ranging from $1 to $1.50 a
pound; DL-tryptophan and DL-threo-
nine are available at prices ranging
from $4.50 to $7.50 per pound. The
improvement of wheat with L-lysine
(0.10 percent of the grain) is now
practical and cheap; so also is the com-
plete improvement of corn with lysine
(0.2 to 0.3 percent) and DL-tryptophan
(0.05 to .07 percent). The complete im-
provement of wheat or rice which re-
quires L-threonine (0.15 for wheat
grain and 0.1 percent for rice) in addi-
tion to the L-lysine (0.3 percent for
wheat and 0.2 percent for rice) will
become practical as the price of L-
threonine is lowered below about $2
a pound ($4.40 per kilogram). We
should stress the significant variability
of the cereal grains; some varieties
show more improvement by fortifica-
tion with lysine alone than others do.
Hence, any formula of single or mul-
tiple fortification must be adjusted for
the particular variety of plant product
being treated.

Whereas supplementation of animal
rations with amino acids is now wide-
spread and automatic, amino acids
are still not often used to improve
protein diets for humans. However,
some recent developments should stim-
ulate further experimentation and lead
to reevaluation of the entire situation.
In reply to a letter from Secretary of
Agriculture Freeman, F. Seitz, presi-
dent of the National Academy of Sci-
ences, was of the opinion that lysine
could be used to fortify wheat, and
that it would be desirable to work out
the logistics of supplementation on a
large scale, under actual living condi-
tions (8). Similar views were expressed
by the Protein Advisory Group of the
United Nations, the ad hoc panel on
protein of the UN, and the President’s
Science Advisory Committee in the
report, The World Food Problem.
Accordingly, such demonstrations are
being arranged for the fortification of
wheat and corn in several countries
where these cereals are the major com-
ponents of the diet and where protein-
calorie malnutrition exists among chil-
dren. Even fortification of rice is be-
ing considered despite the high cost
of threonine, on the presumption that
this price can be lowered in large-scale
production.

The proposed demonstrations would
determine whether it is possible to de-
velop proper logistics and whether the
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fortification with amino acids actually
reaches the plate of the consumer.
While there is general agreement that
there is no toxicity to proper fortifica-
tion with amino acids and that the pro-
tein quality in the cereals is improved
thereby, there is no information on
what one might expect to happen un-
der the real-life conditions in any com-
munity where fortification would be
practiced. Such real-life conditions
might include less than optimum ca-
loric intake and frequent inclusion of
protein-rich foods such as legumes.
This information is not considered
necessary in order to go ahead with a
fortification program, particularly in
emergency feeding programs; yet
it is generally considered essential for
evaluation of the benefits of such a
program as related to cost and for
long-time acceptance of this view. This
is not a problem confined to fortifica-
tion of cereals with amino acids: this
is a problem wherever any kind of
~ fortification is practiced or, for that
matter, when any kind of a public
health improvement is fostered.

Small quantities of protein concen-
trate such as concentrates from soy,
cottonseed, or peanut, or from fish
might be added to cereal flours as an
alternative. Such programs have the
advantage that not only is the quality
improved, but the percentage of pro-
tein consumed is also increased. Where
the mixture now is deficient in either
lysine or methionine, this deficiency
can be remedied by further addition
of these amino acids. Hence we are
considering a three-element situation
consisting of cereal grain, amino acids,
and protein concentrates. In every in-
stance there ought to be, on the basis
of availability and local customs, a
mixture of the three that would be
optimum for fortifying the grain with-
out alteration of traditional food hab-
its.

The major notion is that eventually
all cereal grains should provide the
greatest protein possible: first by being
bred to provide the greatest protein
impact genetically possible, and second
by being fortified with amino acids
and protein concentrates to maximize
the protein value without changing the
food use.

New protein foods. Low-cost pro-
tein foods could be developed by utili-
zation of protein supplies that hitherto
have not been fed to humans. Let us
consider first the instances of foods
based on cereals to which oilseed pro-
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tein concentrates are added. In this
category we have emergency weaning
foods and new protein foods having a
wide variety of properties.

As a result of its emergency milk
programs the United Nations Interna-
tional Children’s Emergency Fund
(UNICEF) showed that one can reduce
and control protein malnutrition among
children and mothers by supplement-
ing their diets with dry milk solids.
This was a wonderful program as long
as surplus milk solids were available
for distribution in large quantities. But
this era has ended. Now the need is
greater, and the amount of milk solids
available is drastically reduced. Hence
there is a need for mixtures of good
protein quality, preferably from in-
digenous sources, which can provide
the same impact as milk solids.

It is now quite clear from demon-
strations made particularly by INCAP
(Institute of Nutrition for Central
America and Panama) that all-vegeta-
ble protein mixtures can be suitable for
children (9). These mixtures can cure
kwashiorkor and, of course, can pre-
vent it. It is, therefore, now possible
to conceive of weaning foods that
would be available and could be fed
in child-feeding programs. One such
mixture of a weaning food which still
contains milk, but in small quantities,
and which is a prototype of other mix-
tures is the so-called CSM formula
(corn, soya, milk) which is now being
tested extensively in child-feeding pro-
grams. Seventy percent of this mixture
is processed corn, 25 percent is soy pro-
tein concentrate, and 5 percent is milk

“solids. Other nutrients, such as vita-

mins and trace metals, are added as
supplements when necessary.

It is now conceivable that low-cost
weaning foods can be made available
in areas where there is a shortage of
such high-protein materials of adequate
quality. If the protein quality of the
weaning food is not adequate, one can
improve it by adding amino acids. For
example, the protein quality of “In-
caparina,” which already is adequate
to cure kwashiorkor can be greatly
improved by the addition of lysine,
and this has now been recommended
by INCAP. '

Ultimately there is need for a gen-
eral class of new foods based on low-
cost protein concentrates, and these
must be adequate nutritionally and sat-
isfactory esthetically. An enormous ef-
fort is now underway to make such
foods available in the marketplace. The

food industry is being encouraged to
engage in such developments. Where
protein malnutrition exists, govern-
ments are being encouraged to aid in
these efforts. '

A wide variety of food products is
now being studied, and in some in-
stances these products are already be-
ing marketed (10). Some now offered
as commercial products would include
“Pro-Nutro,” in South Africa; In-
caparina, in Colombia and Guatemala;
and “Vita-Soy” in Hong Kong. The new
types of foods range in sophistication
from mixtures of cereal and protein
concentrates that are not different in

- principle or in properties from the

child-weaning foods mentioned above
to the most sophisticated offerings such
as spun-fiber textured protein products
made from isolated protein. Others in-
clude, in addition, flaked or extruded
cereal protein-concentrate mixtures,
protein beverages (such as Vita-Soy),
high-protein baked goods, protein
spreads, protein desserts, and textured
products. The textured foods thus far
have been made with soy protein, but
the same types of products could be
made from other protein concentrates
such as peanut and cottonseed.

Economics of New Foods

The economic considerations of new
foods are simple. Processing costs, such
as costs of improving the quality and
enriching taste and acceptability, are
balanced against the cost of inserting
an animal as an intermediate. On the
basis of current experience, the job
can be done in the factory and with
greater versatility at costs ranging from
one-half to one-fifth the cost of produc-
ing animal protein (3, p. 14).

In practice, fortification programs
would initially be supported by govern-
ments, and perhaps this support would
continue for a long period until the
cost can be borne by the consumer.
Likewise, supplies of weaning foods
will have to be furnished as part of re-
lief programs to take care of the sensi-
tive portions of the population. At
first, the new protein foods will prob-
ably be bought by consumers who will
benefit by the lowered cost of their
protein but whose protein diets will
not be as deficient as those of the very
low income groups. In the process of
improving the economic situation and
the food supply, one could envisage
the commercial new protein foods be-
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coming available to increasingly lower
economic strata, as the cost of produc-
tion decreases.

As a matter of history, the need
for more and better foods as income
rises was solved by increasing the ani-
mal population; this will continue
wherever possible (Table 2). But ob-
viously this demand for more animal
foods cannot be met fully or even in
small measure in many parts of the
world. However, the new low-cost pro-
tein foods provide an alternative for
people who will be wanting better
food. Particularly the beverages and
textured foods (77) show promise of
being attractive as well as nutritious.
The first textured foods are not too
far removed in appearance and flavor
from animal protein products. But
there is no reason to believe that this
is the limit of capability. Nor, as in
the development of any new art form,
can one predict the boundaries of imag-
ination. This new development of tex-
ture in processed protein foods could
even be as far-reaching in its effect on
human society as the discovery of bread
so many thousands of years ago.

QOilseeds as Human Foods

A major low-cost source of protein
is the oilseeds, particularly soybeans,
cottonseed, and peanuts (4, p. 278;
12). The production of these in 1965—
66 throughout the world was the
equivalent of 13.7, 4.4, and 3.2 mil-
lion tons of protein, respectively. To-
gether, oilseeds have the potential of
furnishing almost as much protein an-
nually for man as that available from
animal sources of protein. They are
now a major source of protein in ani-
mal feeds; and if oilseeds were trans-
formed into human foods, other pro-
tein sources, perhaps not satisfactory
for humans, would be needed for
animals.

Soybeans. Soybeans have been a
source of protein for humans for thou-
sands of years. In many parts of the
world, it is indeed still the practice
to depend heavily on this seed (I13).
The ancient peoples extracted or fer-
mented the soybean to destroy or
remove deleterious factors; modern
technology has provided additional pro-
cedures. Four types of modern soy
products are available. In order of in-
creasing costs, they are soy protein con-
centrate for human use (50 percent
protein), full-fat soy flour (40 percent
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protein), soy protein concentrate (70
percent protein), and soy protein iso-
late (more than 95 percent protein).
They range in price from 14 to 40
cents per pound of protein. The full-
fat product as well as the 50 percent
product can be used in cereal-protein
mixtures, in beverages, in baked prod-
ucts, and, in some instances, in tex-
tured products. They have the advan-
tage of low cost; they have the dis-
advantage that they still retain some
factors which interefere with their use
as human food. For example, such
soybean products may cause flatulence,
and their flavor is not always attrac-
tive.

The 70 percent protein concentrate
has maximum nutritive value; it is
palatable and free of deleterious prod-
ucts. It should have broad general ap-
plication and can be incorporated into
textured products more easily.

A major virtue of the protein iso-
late (95 percent) is that it can be
spun into fiber and therefore be incor-
porated into sophisticated textured
products.

However, in the process of isolation
there is selective concentration of pro-
tein, with the result that the proteins
of the isolate have a lower nutritive
value than the total proteins of the
original soybean. This difficulty can be
remedied by blending the soy protein
with other products in the course of
the spinning and texturizing operation.
Products which simulate meat, fish,
and poultry have been made from
such material.

Whereas soybeans grow well in tem-
perate climates, they have not yet been
grown economically in tropical cli-
mates; hence, they are not a major
crop in Central America, most of
South America, Africa, India, and Pak-
istan. Attempts are being made now
to determine to what extent soybeans
can be grown in countries such as
India. If they could be made an in-
digenous crop, this would be a great
new source of protein for India, and
perhaps they could be cultivated on
land used for nonfood products. Or,
it may turn out that it is cheaper to
grow soybeans in temperate climates.
With the efficiency of North Ameri-
can production, it may be more eco-
nomical to produce this commodity in
the United States. .

It certainly would be worth while to
use soy products wherever possible in
new formulations, either for fortifica-
tion of cereals, in children’s foods, or

in new foods. Even in areas where
soy products are not now available, it
would be practical to start, at least, to
develop these new approaches with soy
products obtained elsewhere; in the
meantime, efforts should be made to
determine how far and to what extent
soybeans can be extended to areas
where they do not now grow. At the
same time we should accelerate re-
search to remove physiological and
flavor factors which are now in soy-
bean products and which may inter-
fere with their fullest utilization in
human foods.

Cottonseed. Upon removal of oil
and seed coat from cottonseed, a con-
centrate with 50 to 55 percent protein
may be obtained. This can be concen-
trated to 70 percent by extraction of
carbohydrates. The 50 percent concen-
trate, prepared by screw-pressing or
by prepressing and subsequent solvent
extraction, has been fed successfully
to humans and is included up to 38 per-
cent in Incaparina, the cottonseed pro-
tein-corn product marketed in Latin
America (I4). Its nutritive value can
be improved by addition of small
amounts of lysine. The types of food
into which cottonseed protein concen-
trate may be added are limited by its
brown color.

Glandless varieties of cottonseed
(that is, those free of gossypol, a col-
ored toxic phenolic component) were
discovered over 10 years ago. Protein
concentrate from glandless cottonseed
has superior nutritive value over the
protein concentrate from ordinary
cottonseed, and its color is excellent.
Further development of the glandless
variety of cotton should be encour-
aged. Since the major economic com-
ponent of cotton is the lint, the yield
of this product will determine the ex-
tent of interest and the rate of de-
velopment of the new variety. Con-
comitantly, therefore, research should
be intensified on more sophisticated
methods of processing to eliminate
gossypol and color in the products
from normal seeds.

Cottonseed protein concentrate has
been demonstrated to be suitable for
human consumption. Its use in formu-
lations like Incaparina should be ex-
tended to other weaning mixtures
where it can replace milk solids and
some of the soybean protein. Cotton-
seed protein has the great virtue in that
it comes from a plant that is indig-
enous to protein-poor tropical areas
of Asia, Africa, and Latin America.
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The cost of the present products which
contain 50 to 55 percent protein could
be expected to range from 12 to 18
cents per pound of protein.

Peanuts (groundnuts). Peanuts are
another major oilseed crop. That part
of the peanut crop consumed by hu-
mans is eaten as whole kernels. The
United States is almost unique in its
consumption of peanut butter; on the
average, more than 1 gram of pro-
tein per person per day comes from
this source. When the peanut is proc-
essed to remove the oil, there results
a protein concentrate (50 percent)
which certainly ought to be considered
for human foods. It is also possible
to produce a protein isolate and a pro-
tein-oil product (70 percent protein,
30 percent lipid). The latter product
might have particular usefulness in
beverages.

Peanut protein is deficient in three
amino acids—Ilysine, methionine, and
threonine—as compared to soybean pro-
tein which is deficient principally in
methionine and is a good source of
lysine. Hence peanut products would
probably not be recommended as a
component of all vegetable products
unless they are supplemented with
amino acids or with other sources of
good protein to make up for this de-
ficiency. Nevertheless, there is a place
for peanut protein products, and their
use should be encouraged wherever
possible. Peanuts are indigenous to the
Caribbean Islands, to South America,
and to Africa; and a large amount of
peanuts is grown in India. The addi-
tion of this source to the world pro-
tein supply could measurably reduce
protein malnutrition.

One of the disadvantages of peanuts
is the possible presence of aflatoxin,
a mold metabolite contaminating many
kinds of seeds, and first discovered in
peanut meal. Considerable research is
now under way, and this should be ac-
celerated, on ways and means of re-
moving the contaminating aflatoxin of
the peanut. However, aflatoxin should
not in any way interfere with the pres-
ent development of peanut products,
since careful handling and picking can
reduce the aflatoxin content to manage-
able proportions. Therefore, we should
now make every effort to. introduce
peanuts into dietaries and use careful
means of selection to assure freedom
from aflatoxin; at the same time, we
must continue research to eliminate
the aflatoxin problem.

Processed seed proteins. In order to
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Table 2. Relation of animal protein consump-
tion to affluence. Comparison of various
countries based on national product per
capita (4, p. 183; 18).

National Consumption 195457
product (per capita per day)
Group p 1950-5 ?ta Animal
per cap! tori tei
USS. dollarsy ~ Colories i
1 1000-1870 31203390 52-71
11 750~ 950 2980-3340 43-56
1 500- 740 2980-3230 43-58
v 250~ 460 2560-2900 24-56
\' 60— 230 1880-2660 6-23

focus attention on opportunities for
immediate improvement in protein sup-
ply for large populations, I have de-
liberately confined this discussion to
proteins from seeds that are processed
in some manner before human con-
sumption. Seeds are by no means the
only sources of low-cost protein; vast
quantities of legumes are used in every
culture, and other sources are fish pro-
tein concentrate, leaf protein, and the
protein from microorganisms grown
on carbohydrates or on hydrocarbons.

In all instances, the use of protein
concentrates for human consumption
involves an essential processing step.
If the processing is not done correctly,
the product may not be completely sat-
isfactory, and the protein value may
indeed be damaged. Therefore, it is
not sufficient to talk about processed
products from soy, cottonseed, pea-
nuts, fish, or the like. It is necessary
to talk about particular products meet-
ing well-defined specificiations. Such
specifications have been prepared by
UNICEF for cottonseed, peanut, and
soy products; and they, no doubt, will
be refined as more information is avail-
able (10).

The Question of Energy

The proposal for new food products,
indeed all the proposals discussed here,
introduces food processing as an essen-
tial component of the food chain. This
requires energy—energy additional to
the solar energy of photosynthesis in-
volved in the production of the raw
plant products. It would be worth
while to consider the energy aspects
of the matters we have been discuss-
ing.

Actually, in terms of renewable en-
ergy, an economy based on animals
as an important component is efficient.

The animal can survive on products of
photosynthesis and provides good pro-
tein, power, and materials for cloth-
ing, fertilizer, and fuel. At low popula-
tion densities, animal production is a
workable solution to the problem of ac-
quiring enough food.

But with the present increasing
world population, those societies which
still depend primarily on renewable
energy cannot afford a substantial por-
tion of animal food. In that part of
the world which is protein poor and
which does not use much fossil fuel
—ecither because it is unavailable or
because of lack of technology—the an-
imal-protein consumption is 9 grams
per capita per day as against that in
the rest of the world, where the con-
sumption is 44 grams.

Even though man’s additional input
to the world’s energy pool is small
compared to that of the solar energy,
it is significant and has made all the
difference in our way of living. In 1947,
for example, the annual output of en-
ergy per capita in the United States
was equivalent to 2.6 tons of coal or
to 10 horsepower per capita. These
values have risen to 10 tons of coal
equivalent or to 75 horsepower (15).

This additional energy has sustained
our way of life. It has contributed to
the abundance of our feod supply. I
would not pretend to estimate the per-
centage of nonreplaceable energy de-
voted to food procurement. One might
get some idea of its magnitude from
the fact that at present an estimated
33 percent of the labor force in the
United States is considered part of the
“agri-business” complex.

It would seem that with the present
world population, additional nonre-
placeable energy is required to satisfy
the need for food. In a situation where
only 150 kilowatt-hours per capita per
year of electric power are available in
less-developed countries as compared
to 3740 kilowatt-hours in the developed
areas (I6), additional energy will be
required for increased and improved
procurement of food. The problem fac-
ing the underdeveloped individual coun-
tries and that part of the world which
assumes responsibility for helping them
is to find this additional energy and
technology and to use them at the low-
est possible cost. At the moment, the
only valid considerations are those
which require withdrawing from our
capital energy resources; we are cog-
nizant of the general problem of the
future of energy supplies.
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Relation to Population Growth

Under no circumstances should we
consider that we have infinite capacity
to increase either our total food or
our protein supplies. All this makes
sense only in view of concomitant
strenuous efforts to control population
growth so that eventually we may con-
ceive of bringing food and population
in balance.

Summary

Adequate protein nutrition is possible
at lower cost without the undermining
of man’s satisfaction with his food. This
potential requires the upgrading of the
proteins of cereals by supplementation
with amino acids and the develop-
ment of new protein foods from low-

cost sources such as the oilseeds; in-
fant malnutrition can be eliminated
by such means. The more sophisticated
new foods such as protein beverages
and textured products are proving ac-
ceptable to man and will supplement
meager supplies of animal protein.
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Formation of IAEA

What I have in mind is perhaps
nowhere better illustrated than by the
International Atomic Energy Agency. I
believe its accomplishments and its
prospects for the future hold deep
significance for progress in international
institutions, both scientific and other-
wise. The TAEA was born out of a
realization that the promise and the
problems of the peaceful uses of nuclear
energy recognize no national bound-
aries. The United States’ proposal to
create this agency in 1953 marked the
turning point in the postwar evolution
of nuclear energy from its preoccupa-
tion with military uses to an emphasis
on peaceful uses open to all. In little
more than 3 years, not an extended time
for the formation of an international
organization, the agency was estab-
lished. It was established at a time
when achieving international agreement
in even the most minor matters was
far more difficult than it is today. I
believe it is possible to say that the
creation of the agency was one of the
early and significant demonstrations
that a widely favored international ob-
jective can be achieved even in a climate
of controversy between the major
powers.

Today, the TIAEA has achieved the
status of a healthy youngster in the
family of international organizations. It
is 10 years old, with 97 members, and
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