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Tending animals alone does not yield food enough for man and
animals and civilization. The difficulty with tending animals is that
they eat themselves out of food. Man followed them constantly to
new pastures. There were problems finding food for the animals as
well as for man, but eventually man learned to provide food for both.
This is known as agriculture, a combination of plant and animal
culture, and they are closely related in yielding surplus food for man.
Historically, whenever some men were not required to produce food,
societies evolved.

Why Man Eats Meat

From the dawn of our beginning we have been meat-eaters when
we had a choice. Why is animal tissue prized by us as food? It is be
cause animal flesh closelr resembles our own. We should find the
balance of the amounts and kinds of nutrients that we need in meat,
rather than in plant foods. Animal tissues all through nature have
much in common. We can make fewer nutritional mistakes eating
fresh meat that we have slightly cooked. than choosing from 100
plants those nutrients we need.

Animal Foods

The head, body and limbs of animals are composed of bone, car
tilage, muscle, fatty tissue, skin and nerve. Nearly half the weight of
the body is muscle. We eat these body muscles, if they are not too
tough. Muscle is about three-fourths water, one-fifth protein, and the
remainder fat, carbohydrates, vitamins and minerals. There may be
large amounts of fat associated around muscle tissues. Fat tends to
accumulate just beneath the skin, around muscles and in the body
cavities.

Muscles vary in thickness and length from animal to animal. They
are covered and held together with a tough tissue. This is not diges
tible, and it contributes to the toughness of meat. The tenderness of a
piece of meat is directly related to the amount of tough covering
tissue the muscles have. Aging meat by storing the carcass in a cool
room tenderizes the muscles. This occurs by the degradation of
some of this tough tissue by the enzymes.in the now dead flesh. Gela
tin may be made by boiling this tough covering tissue in water. Cook
ing meat, then, tenderizes in addition to the sanitary considerations.
Some of the toughness of flesh is reduced by cooking. The tougher
the meat, the longer it is necessar~' to cook it in order to produce a
tender product (Table 1.2).
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18 of which are leavening agents and agents for the control of
acidity and alkalinity. The rest of the 32 materials includes: flavor
ings (mustard, pepper, MSG); propellants; carbonating and protec
tive gases (carbon dioxide and nitrogen); and nutrient supplements
(calcium salts and sodium caseinate).

The nearly 1900 other direct additives account for only 0.8 kg per
year per person. This amounts to an average of 0.015 oz per year
per person additive, or less than 0.5 mg per year. According to
Middlekauf (1974) 0.5 mg per year is approximately 1 ppb of the
daily diet for each additive. He suggests this to be compared with the
NAS/NRC Guidelines for Estimating Toxicologically Insignificant
Levels of Chemicals in Food (NAS/NRC 1970). It states that certain
substances which are structurally simple, readily handled through
known metabolic pathways, and in closely related groups of
substances with low toxicity, may be considered toxicolog'ically
insignificant at a level of 1.00 ppm or less in the human diet.

FEMA undertook a second nationwide survey of the food and
flavor industry. Its survey revealed that of the 1249 substances on the
FEMA list at the time of the survey, 831 were estimated to be used in
total amounts not exceeding 450 kg annually. Moreover, the average
maximum use levels in food were below 10 ppm in 228 of these
substances. These criteria of total annual usage and minimal levels
in foods, together with a safe history of use in food, are regarded by
the FEMA expert panel as a basis for "toxicological insignificance"
relative to flavorings and extracts, in the absence of any specific evi
dence or reasonable suspicion (based, for example, on chemical
structure) to the contrary.

Filer (1976) summarizes the matter by indicating that reasonably
good data is now available on the concentration of many additives
contained in the foods we eat. Evaluation of consumer exposure to
additives has proven to be difficult. The difficulties relate to: (1) the
large number of food additives with potential for use in processed
foods for which no use reports exist; (2) the multiplicity of processed
foods including main dish meals and ethnic dishes; (3) uncertainties
of losses or changes in additives during processing and storage; (4)
complexities of dietary patterns including meals away from home
and those of target populations such as the young, the aged and the
poor and (5) uncertainties in portion size.

The Committee on GRAS Survey III believes even more reliable
data on consumer intake of food additives will come from the expan
ded number of food categories, which will more accurately predict
additive use in the future. Food additives are undergoing a close
scrutiny. This evaluation will probably continue well into the 1980s.
The food industry must continue to demonstrate its concern for the
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Decay Control

Antimicrobial agents and senescence inhibitors can be used to delay
the onset of spoilage in storage. Two methods of applying these
agents are used: (1) a spray or dip in a solution or suspension in water/
wax formulations and (2) fumigations. Treatments currently being
used are summarized in Table 3.2. An example of the type of
equipment used is shown in Fig. 3.4.

Courtesy 01 FMC Corp.

FIG. 3.4. APPLYING FUNGISIDE TO CITRUS FRUITS BEFORE STORAGE

Heat Evolved by Living Tissues

Freshly harvested fruits, vegetables, grains and beans are alive
These living tissues respire and energy is released in the form of heat
The amount of heat released varies with the commodity and in·
creases as the temperature of the storage chamber increases (TablE
3.3).

It is also becoming clear that the storage life of living matter,
within limits, varies inversely with the rate of respiration. It was
postulated and then found that reducing the rate of respiration could
prolong storage life.

Temperature of Cold Storage Rooms

Temperature control in storage rooms is most important. Vari
ations (Table 3.4) from desired conditions may be most damaging.
These variations can be prevented if the storage rooms are sufficiently
insulated, have adequate refrigeration equipment, and the spread
between the temperature of the refrigerating coils and the temperature


