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An analysis of food security from the standpoint of
nutrition must begin. of course, with the simple
question of whether there will be enough food. But we
must then step back and ask what is meant by food. In
this article, food will refer to substances. whether
plant or animal, that are commonly judged as edible in
the United States (thus excluding dogs. cats. insects
and a variety of other substances which--while
nutritious--are not acceptable as food to most people in
this society). The term food will not, however, be
assumed to refer to the precise mix of edible substances
presently consumed in different parts of the country--as
reflected, for example, in the most recent USDA survey
of household food consumption (USDA, 1982). 1n other
words, the possibility that food security may in the
long term involve a changed dietary pattern is not
excluded.

From a nutritional standpoint, to ask whether there
will be enough food is to ask on the most basic level
whether there will be enough calories. In order to be
nourished humans need to consume enough calories to meet
the growth, maintenance. and activity needs of their
bodies. What "enough" means varies by age, size, sex--
and by activity level (National Research Council, 1980).
Adequacy of calorie intake is most easily measured by
looking at body weight. The fact that overweight is
considered a significant health problem in the United
States while underweight is not suggests what is true,
that the U.S. population as a whole now has access to
many more calories than it needs. .

There are a few imaginable scenarios that might
result in the reduction of total calories available in
the U.S. to below subsistence levels. A not necessarily
complete list of these not necessarily in order of
likelihood would include: nuclear war, other ecological
catastrophes, and economic concentration.

The effects of a nuclear exchange are so
unpredictable as to make further discussion of its
potential effect on food availability pointless. since
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nuclear war would obviously affect the demand for food
as well as its supply in unanticipatable ways (Ambio,
1982). A variety of other ecological catastrophes are
also possible--e.g., the levels of carbon dioxide in the
atmosphere might get high enough to raise the mean
global temperature so as to melt the polar icecaps and
flood the coastlines; or alternatively, air pollution
might block enough solar radiation to lower the mean
temperature and bring on a new ice age. Or forest
destruction in the tropics might so alter rainfall
patterns as to turn present croplands--even in the
U.S.--into deserts. None of these scenarios is
impossible though none of them is certain. All would
affect future food availability (which is already being
affected by such ongoing though less dramafic events as
soil erosion, ground water mining, and acid rain).

Another eventuality that could affect national food
availability is continued economic concentration. The
nation might allow food producing resources (e.g.,
farmland, fertilizer, phosphates, crop germ plasm,
water) or the major commodities themselves to fall under
the control of those who would use them up wastefully,
withhold them entirely in time of need, or charge us
more than we could pay (see George, 1977; Hightower,
1975; Kramer, 1977; Morgan, 1979; Perelman, 1977).

On a regional level, it is possible to imagine the
urban areas running out of food if there were a
prolonged truckers' strike, a breakdown of the country's
social structure, or regional warfare of the kind that
began to emerge during the first energy crisis when
bumper stickers in the oil and gas-producing states
carried the unfriendly suggestion: "Let the bastards
freeze in the dark."

For present purposes, however, it will be assumed
that these potential problems will all be dealt with

lsewhere in this volume, and that those concerned with
such crop inputs as water and soil, and with such other
aspects of the food supply system as marketing and
transportation, will take responsibility for seeing to
it that the population has encugh food, and hence enough
calories.

From a nutritional standpoint, then, the next major
concern would be protein, a substance whose etymology
{(from the Greek proteios, meaning of "prime importance")
reflects its cen%ralify in nutrition. The U.S. diet has
long put heavy emphasis on meat and other animal
products. Although various reasons for this have been
advanced, it is clear that availability has much to do
with it. The U.S. meat emphasis is obviously related,
at least in part, to the fact that the country began
with such an abundance of animal protein. Some of it
was in the form of fish and game; anything that moved--
from cod and lobster to buffalo and passenger pigeons--
was consumed in astonishing numbers (Root and
deRochemont, 1976). Another source of meat was the
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ubiquitous hog, whose meat was readily preserved by
curing and who could be left to forage in the country's
extensive woodlands or to feed on its native corn
(Cummings, 1970; Hess and Hess, 1976). In more recent
times, this dietary emphasis on meat has been encouraged
by a powerful livestock industry which is quick to
complain to its Washington representatives whenever the
suggestion is made that reduced consumption of certain
animal products might be beneficial to health(1) (see
e.g. Hausman, 1981). ’

~ The national overconcern with protein--especially
animal protein--helped contribute to the heavy emphasis
once put on this nutrient in world hunger circles. In
the 1950s the United Nations formed a Protein Advisory
Group (PAG, 1974) to work on increasing protein
production around the world. A great deal of interest
was generated in such "solutions" to the world food
problem as fish protein concentrate, amino-acid
fortification of various grain products, and so on
(Altschul, 1974; Pariser,et al., 1978). Reality
ultimately obtruded, however, when it began to be
recognized that protein per se was not a problem; most
people in the world could meet their protein needs if
they could only get enough of whatever they were eating
as a major staple (F.A.0., 1975). That is, if they
could get enough calories, they could get enough
proteln. The Protein Advisory Group was duly transmuted
into the Protein-Calorie Advisory Group (PAG, 1974).

There are a few exceptions to the rule that calorie
adequacy ensures protein adequacy: babies and young
cplldren need a higher percentage of protein in their
diets than can normally be provided without including
some foods relatively higher in protein than--for
example--wheat. And it is difficult to get enough
protein on a diet made up largely of fruit, plantains,
sweet potatoes, or cassava. These exceptions are
essentially irrelevant to the present discussion,
however, because North Americans are not heavy consumers
of sweet potatoes or cassava and, what is more
important, the U.S. midwest shares with Canada the
greategt_grain and soybean growing region in the world.
In planning for any imaginable dietary future, crops
from this area would obviously be a primary resource.

_ Moreover, most of that prime farmland now grows
grains and soybeans that are either fed to animals or
exported so that there is an enormous margin of safety,
even assuming that some crops would continue to be
exported for food emergencies elsewhere. Finally, it
must bg assumed that any rational food security system
wou}d in¢lude plans to use, for grazing animals, land in
various parts of the country unsuitable for plant crops.
Thus animals could be raised even if we stopped
entirely the practice of feeding them grain and
soybeans. It is likely, therefore, that the U.S.
population would almost inevitably have not only an
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TABLE 10.1
Nutritive Value of Six Common Foo

ds Compared

e .

to the Recommended Dietary Allowances

Cal- Pro- ---c---- Fat--a=--- Carbo- Crude Vita-

ories tein Total Satd Poly hydrate fiber min A
Foods (kcal) (gm) (gm) (gm) (gm) (gm) (gm) (IU)
2.7 cups cooked bulgar wheat 602. 19.0 2.6 0.0 0.0 128.7 2.9 0.
1t cup cooked soybeans 234, 19.8 10.3 1.5 5.3 19.4 2.9 54.
1 1g. stalk boiled broccoli 73. 8.7 .8 0.0 0.0 12.6 4.2 7000.
t cup boiled kale 43. 5.0 .8 0.0 0.0 6.7 1.2 9130.
1t cup skim milk 88. 8.8 .2 0.0 0.0 12.5 0.0 10.
2.9 oz. hamburger-Med. well 235, 19.8 16.6 8.0 .3 0.0 0.0 30.
Total 1275. 81.1 31.3 9.5 5.7  179.9 11.2 16224,
R.D.A. adult male 56. 5000.

LT ST
TABLE 10.t1 (continued)
Nutritive Value of Six Common Foods Compared to the Recommended Dietary Allowances
Thia- Ribo- Niacin Vita- Cal- Phos- Iron Sod- Potas-
mine flavin min C cium phorus ium sium
Foods < (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
(bulgar wheat) .5 .2 7.7 0.0 49 .3 575. 6.3 .007 .389
{soybeans) .4 .2 1.1 0.0 131.4 322. 4.9 .004 .972
(broccoli) .3 .6 2.2 252.0 246.4 174. 2.2 .028 .748
(boiled kale) .1 .2 1.8 102.3 205.7 64. 1.8 .047 .243
(skim milk) .1 .4 .2 2.5 296.5 233. 0.0 .127 .355
(hamburger) -1 .2 4.4 0.0 9.0 159, 2.6 .049 .222
Total 1.4 1.8 17.3 356.8 938.3 1526. 17.8 .262 2.929
R.D.A. adult male 1.4 1.6 18. 60. 800. 800. 10.
Folate B6 Zinc Magne- -
sium
Total .416 .7 14.7 307.8
R.D.A. adult male .400 2.2 15. 350.
N
Computer Analysis by: U. Mass. Nutrient Data Bank 6/B3 b
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TABLE 10.2
Daily Per Capita Intake of Nutrients in the United States

tEnergy Sources Minerals
Calo- Protein Fat CHO(a) Ca P Fe Mg
Year ries (gm) (gm) (gm) (mg) (mg) (mg) (mg)
1909 3,480 102 125 492 820 1,560 15.2 408
1927 3,460 95 134 476 860 1,510 14.1 388
1948 3,230 95 140 403 1,000 1,550 18.6 369
1965 3,150 96 144 372 960 1,520 16.7 339
1976 3,300 101 157 376 930 1,550 18.6 344
Vitamins
B1 B2 Niacin B6 B12 A C
Year (mg) (mg) (mg) (mg) (ug) (wg) (mg)
1909 1.64 1.86 19.2 2.26 8.4 2,280 104
1927 1.55 1.87 18.0 2.05 8.1 2,400 106
1948 1.91 2.30 21.4  1.99 9.0 2,640 114
1965 1.81 2.30 21.9 2.02 9.1 2,310 97
1976 2.04 2.46 25.2 2.26 9.6 2,430 118

Source: Adapted from Page and Friend, 19/8.
(a) Carbohydrate.

relevant to human health is a few chemicals that happen
to have been identified as nutrients.

When we deal with fabricated foods (powdered orange
juice substitutes, for example) we make a further
assumption--that the isolated substances we have
identified as related to deficiency diseases can be
combined into foods that will sustain humans. Such an
assumption, in the words of a Sufi sage, is based on the
notion that because we know what one is and because we
know that one and one equal two, Therefore we know what
two is. In fact, we don't, because we don't know what
and is (Meadows, 1982). That we do not know what and
represents where the human diet is concerned is
splendidly illustrated by the recent NAS report on Diet,
Nutrition and Cancer (National Research Council, 19827.
Here it becomes evident that certain substances which
occur quite widely in foods are powerful mutagens
(therefore putative carcinogens) even though consumption
of some of the foods that contain them appears to be
associated with lower rates of cancer in human
populations. Such a finding suggests that where food is
concerned, the whole is not only more than but may
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actually be very different from the sum of the parts.

There are other problems as well in dealing with
nutrients as if they were separate substances--which in
food they never are. Foods in the same family as
broccoli, consumption of which has been associated with
lower rates of cancer at some sites--have a variety of
"nutritional® characteristics--high fiber and water
content, low fat content, high levels of vitamin C and
carotene, any or all of which might account for their
apparent cancer-inhibiting characteristics. The
brassicas contain, in addition however, several “non-
nutritive" chemicals which have been shown to inhibit
chemical carcinogenesis in the laboratory. It would be
hard, therefore, to construct a simple "broccoli-
equivalent® since it is not at all clear which of the
vegetable's components, in which sorts of biochemical
matrices, and in which sorts of actual human diets, are
actually helping prevent cancer. As the Committee on
Diet, Nutrition and Cancer concluded, therefore, the
most rational diet based on present knowledge would be
one rich in fruits and vegetables and whole grains,
restrained in its use of smoke-and salt-cured foods, and
relatively low in fat--a diet of whole foods, not of
food equivalents. Yet the marketplace continues to
offer new products in which food components are
manipulated and rearranged so as to make them more
durable, attractive, palatable--and profitable.

But the task of nutrition science as it was earlier
presented is not limited to merely “providing the
necessary chemical components in the right proportion"
but also "avoiding or minimizing toxic substances.”
Toxic substances get into foods in several possible
ways. There are naturally occurring toxicants, many of
which humans have learned by experience to avoid--deadly
nightshade berries, rhubarb leaves--or to eliminate by
trgditional methods of processing--like the water
treatment of manioc roots to remove prussic acid in
making cassava flour.

There are also contaminants. Some of these get
into food intentionally but remain there
unintentionally--pesticides and herbicides for example--
and some of them may be accidentally introduced. Among
these introductions are the PCBs spilled in North Dakota
packing-house wastewater which contaminated the food
supply of 17 states before their source was discovered,
or the PBBs that traveled-through the Michigan food
chain after being accidentally added to cattle feed
(Comptroller General, 1979, 1980; Office of Technology
Assessment, 1979).

Other non-food substances are intentionally added
to the food supply and are intended to stay there. The
subject of these intentional additives is much too
complex to discuss here in detail. It is enough to note
that such substances are actually much less regulated
than is commonly believed; of the approximately 2,700
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substances intentionally added to foods only about 400
are technically "additives" and therefore subject to the
rigorous testing about which food safety "reformers"
complain. Not included in the term "are approximately
500 food ingredients termed GRAS (Generally Recognized
as Safe) substances; about 100 other unpublished GRAS
substances; approximately 1,650 flavoring agents, most
of which are classified as GRAS; prior sanctioned food
ingredients, consisting of about 100 supstances approved
by the U.S. Department of Agriculture (USDA) or the FDA
prior to 1958; and approximately 30 color additives"
(National Research Council, 1982). Most of these have
not been thoroughly tested for carcinogenicity.

But if we leave all these "added" substances aside,
it is obvious from what has been discussed earlier that
no one has any idea what has been happening to the
chemical composition of the food supply--additives
aside--just as a consequence of the processing foods
undergo. That.is, even if all the additives were proven
safe, how do we know whether the novel sorts of compounds
produced by novel sorts of processing are equally safe.

Several years ago, Dr. William Castelli, Director
of the Framingham Heart Study, testified at a hearing in
Boston about the effects of processing on the fat
composition of the diet (Commonwealth, 1974). Dr.
Castelli was complaining about the use of totally
saturated fats (listed on labels as vegetable oils) in
the manufacture of numbers of food products, and he
noted that although he knew these fats improved the
shelf life of the product, they were unhelpful from the
standpoint of those trying to combat heart disease.

"The shelf life of the product is fantastic," Dr.
Castelli said. "The shelf life of the guy that eats it;
boom!" Unfortunately that was an exaggeration. If the
consumer went "boom!" the product would fail because the
next consumer would know enough not to buy it.

Moreover, in this case, Dr. Castelli was talking about a
substance, a fat, whose presence was known.

What may require somewhat more attention are the
long-term health effécts of continuous and wholly
unmonitored changes in food composition. Neither
consumers nor our epidemiologic methods are
sophisticated enough to evaluate these. Food
technologists--those persons actually involved in the
molecular rearranging that brings new products to the
shelves--might be expected to be least sympathetic to
the notion that there is anything to worry about in what
they do. It is of some interest, therefore, that in his
W.0. Atwater Memorial Lecture to the 1982 Annual Meeting
of the Institute of Food Technologists, Foster added to
a list of hazards associated with food. "reaction
products formed during processing or preparation for
eating" (Foster, 1982). However, in keeping with his
general theme that concern over food safety was largely
unwarranted, he limited his specific examples of
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atypical period--manufacturers introduced, among other
new products, 103 new frozen foods, 48 new snacks,
crackers, and nuts, 33 new beverages, and 27 new cakes,
cookies, and breads.)

Each shopper is expected, in the words of one
consumer publication (White, 1982) to be "aware,
knowledgeable, decisive and honest"--presumably about
all 12,000 items in the store. As early as 1929, when
there were approximately 800 items in foodstores, made
largely from familiar raw materials, home economists
worried that the problem of making choices was a
burdensome one (Richardson, 1929). Indeed, an even
earlier champion of the informed and educated homemaker,
Ellen Swallow Richards, thought that the only way
housewives might protect themselves was to set up to
test products (Hunt, 1912). Nowadays., of course, such
testing is beyond even the capacity of the FDA.

To select among items like Tang, Start or Count
Chocula, the modern consumer cannot use what one
observer has called “"craft skills"--the knowledge of how
spoiled meat smells or how a ripe fruit feels (Leiss,
1976). Therefore, the consumer cannot make personal
judgments about whether these foods are safe and
nutritious. but must trust someone else--presumably the
food manufacturers, the nutritionists, or the Bureau of
Foods of the FDA. The fact is that increasing numbers
of shoppers appear not to trust any of these people;
and, as the FDA research plan suggests, they are
probably wise not to do so.

What. then, can consumers do? They can't make
independent judgments and they aren't sure they can
trust anyone. All they can really do is avoid. And
that is precisely what some of them are doing. Research
done on food labeling for the FDA (Heimbach and Stokes,
1979) shows that of all persons who pay attention to the
1ist of ingredients on the label (that is. 54 percent of
all food shoppers), 70 percent do so to avoid one or
more substances. They are avoiding sugar and salt; they
are avoiding "preservatives/chemicals." They are
turning to foods labeled “"natural" and “"organic" even
though the government has persistently refused to define
these terms in such a way as to ensure that they mean
anything. The authors of the FDA study call the
information about label readers "disturbing." Nutrition
professionals tend to denounce such behavior as
superstitious, faddist, irrational, and so on, terms
that are difficult to defend when no rational
counterstrategy is readily available.

What can one make of all this in relation to
national food security? It is important to recall that.
as was spelled out .at the beginning, there is no
unavoidable technical or biological reason why the U.S.
cannot have a safe and nutritious food supply into the
foreseeable future. In examining the problem of getting
adequate nutrients it became clear that it was really
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not at all difficult to put together a nutritious diet
from grains, beans, fruits, vegetables, and animal
products (although it may be extremely hard to figure
out how to put it all together when there are 12,000
products to choose from). It is not true, as a
nutritionist recently commented to a group of attendees
at a Short Course on Ingredient Technology, that "the
American diet, good as it is, can always be improved.
Increasing the number and kinds of foods available on
the market shelf can help" (Leveille, 1982). More food
products will not help; they will only make things
worse.

Therefore: (1) If product proliferation for profit
continues unabated, if manufacturers continue treating
food substances like playdough, which can be molded into
increasingly realistic and increasingly synthetic
approximations of familiar foods without reference to
the bio-chemical changes they are thereby creating; and
(2) if we continue to pollute the environment--and thus,
inevitably, the food producing environment--with
chemicals of high toxicity and persistence, then there
is no way of guaranteeing that we will continue to have
the necessary, let alone optimal, levels of the good
things and the minimal levels of the bad things--in
short, good nutrition.

Thus if we want to ensure nutritional security, our
concern ought to be to bar the introduction of and
encourage the phasing out of chemicals that are both
highly toxic and persistent, and to discourage the
excessive processing of foods and the proliferation of
highly engineered food products. These solutions, of
course, raise difficult economic and political
questions.

NOTES

1. As a member of the National Academy of Sciences
Committee on Diet, Nutrition and Cancer, the author had
access--as did other panel members--to clippings from
around the country which made reference to the Diet,
Nutrition and Cancer report, as well as to a number of
Tetters sent to the Academy. The repetitiveness of the
arguments used by opponents and the obvious access of
some of the reporters and letter writers to the same
“inside" information made it appear that there was a
well-orchestrated campaign to discredit the report's
recommendations regarding the consumption of fat and
products (largely meat products in the U.S.) preserved
by smoking or salt curing.

2. Seawater (and hence seafood and seaweed)
contains abundant iodine as do soils which have once
been seafloor and are not heavily eroded. Present
levels of iodine in the U.S. diet are surprisingly high.
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