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Radiation: Food's New Keeper

By harnessing the nuclear energy from radioactive co-
balt and other sources, scientists are now using the atom’s
power to preserve nature’s bounty for man’s nourishment.

By BARBARA TUFTY
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» NUCLEAR RADIATION is offering an
awesome and safe transformation to modern
man’s living.

Just as the inventions of the tin can over
150 years ago and the frozen food package
two decades ago revolutionized the storage
and handling of food, now atomic energy
may change the looks of the housewife’s
kitchen and bring new foods to faraway
places.

By exposing food to harmless doses of
energy rays, scientists find they can destroy
the microorganisms that cause spoilage and
decay in nature’s meats, fruits and other
nutrients.

A few doses of energy rays prevent pota-
toes from sprouting, as shown in the pic-
ture on this week’s front cover of white
potatoes left in the open for six months.
The radiated potato is on the left. Source
of the radiation is cobalt 60, glowing from
the bottom of a pool of water at U.S. Army
Laboratories, Natick, Mass.

Benefits of Radiation

The radiated food, wrapped in flexible
containers, can be kept indefinitely on
shelves at ordinary temperatures, looking
as juicy and bright as the day it arrived.
Because of lightness in storage weight and
no need of refrigeration, such foods could
easily travel to newly developing countries
where they are urgently needed—and just
as easily, exotic tropical fruits could be
decontaminated of foreign microbes and be
transported to your table.

Food—the chickens, fish, beef, peaches,
strawberries, wheat, nuts and more than
5,000 odd varieties of plants and animals
that supply man with energy and nutrition
—deteriorates naturally soon after it is cut
or killed. This spoilage is the result of
chemical processes that break down tasty
substances into compounds that are unpal-
atable to human beings and other creatures,

Several agents can bring about this food
spoilage, but the major damages are caused
by the action of tiny living organisms such
as bacteria, molds and yeasts that force their
way into cracks, cuts and bruises of food
and there continue their life processes.
Another important reason food spoils is the
action of enzymes, those complex substances
that are naturally present in living material
and function as catalysts to accelerate cer-
tain living processes. Then there are various
chemical reactions, such as oxidation, where-
by chemicals of the food react with chemi-
cals of the air or environment to form new,
unpleasant substances.

This food deterioration can be slowed
down or even stopped in several ways,
simply by destroying the spoiling agents or
by depriving them of things they need, such
as water, warmth, air or light.

Throughout the ages, man has managed
to slow down the evils of decay by various
ingenious methods—drying, salting, pickl-
ing, smoking, baking, canning, cooling,
freezing, waxing, bottling and packaging.
Now he is trying radiation.

Man has come a long way from the days
a few hundred thousand years ago when he
hovered over his meat drying above red
glowing embers to now, when he stands
above the 25-foot pool of water watching
the eerie blue light around the radioactive
cobalt.

Probably the oldest method of preserving
food is that of drying. Prehistoric man may
have noticed that dried grains, berries and
nuts kept for a long time without spoiling,
so he started drying meats and fish in the
sun and air or smoking them over a fire.
In the northern countries, he learned to
preserve a piece of meat by packing it deep
in a snow bank—a primitive deep freeze.

Salt has been used for ages as a preserva-
tive, mainly for meats and fish. By adding
water to the salt, or brine, the art of
pickling was invented. Later, sugars and
spices were added to fruits and vegetables
to provide stores of jams, jellies and pre-
serves through the non-growing seasons.

It wasn’t until about 1795, however, that
man first devised a mechanical process for
preserving foods—the hot air dehydration
chamber, constructed in France.

First Tin Can

The first tin can—a nickname for the
word canister—was created in a simple
kitchen by the French confectioner, Nicholas
Appert, in response to a reward offered by
Napoleon for a method of keeping his
military men fed as they moved across
Europe or sailed on the seas for long
months. Without understanding why, Ap-
pert found that food heated in sealed con-
tainers did not decay and retained its tex-
turc and taste for a long time.

Fifty years later, the French scientist
Louis Pasteur looked through his micro-
scope and discovered the existence of tiny
living creatures—bacteria. Later he proved
that these actually caused food to spoil.

Gradually systems for canning, cooling,
freezing and salting foods spread through-
out Europe and newly developing America.
At the end of the 19th century mechanical
refrigerators began to be installed in homes.

Another big revolution in food process-
ing came in the 1920’s when Clarence Birds-
eye overcame tremendous obstacles to de-
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velop and sell his quick-frozen products.
Only in the late 1940’s was this freezing
process established as an important com-
petitor to conventional preserving methods.
Innovations on this method include dehy-
dration or freeze-drying, whereby water is
removed.

Now scientists are trying a brand new
process of bombarding the decay-creating
organisms with electrons or rays from
radioactive sources.

This radiation may be given in small
pasteurizing doses which kill some micro-
organisms but retain the flavor, odor, tex-
ture and shape of the original food. Larger
doses, ten to a hundred times stronger than
the smaller doses, sterilize the food and
kill virtually all bacteria.

It is important to remember that this
radiation does not leave behind a radioactive
residue and is not harmful to anyone who
eats these foods. Substances are made
dangerously radioactive only when heavy
doses of nuclear particles from tremendous
energy sources such as the atom bomb or
an atomic reactor penetrate and break up
the nucleus of the object bombarded. The
rays used for preserving foodstuffs are
nowhere near so powerful.

U.S. Army Involved

The process of food radiation began after
World War II, when isotopes became
readily available. As military establishments
of every country are always interested in
better methods of preserving foods, the U.S.
Army has been consistently working on
this new research, experimenting in par-
ticular with large doses for complete sterili-
zation of foods at their laboratories in
Natick, Mass. The Atomic Energy Com-
mission, interested in lighter pasteurization
doses, has built a Marine Products Develop-
ment Irradiator at Gloucester, Mass., to
demonstrate the process to the seafood in-
dustry.

A typical pasteurization dose contains
about 250,000 rads. (A rad is a standard unit
of measurement of radiation absorbed by
an object.) Scientists figure a few thousand
rads inhibit sprouting of potatoes and
onions; tens of thousands kill grain insects
and meat parasites; a hundred thousand to
a million rads kill most microbes in meats,
fruits and vegetables; and over a million
rads kill all microbes.

For this process essentially two sources of
radiation are used. One source is a powerful
by-product from AEC nuclear reactors—
cobalt 60 or cesium 137. In the AEC irradi-
ator, four activated cobalt slugs are inserted
inside a tube of stainless steel which in turn
is inserted into an aluminum tube. There
are two rows of these tubes, 49 in each
row. This collected activated cobalt source
constantly sends out gamma rays of approxi-
mately 250,000 curies. (A curie is a standard
unit of measurement used to describe the
intensity of radioactivity in a given amount
of radioactive material. One curie equals
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the radioactivity associated with one gram
of radium.) When not in use, the package
of radiating tubes is carefully lowered
25 feet under water which acts as a bar-
rier to the rays. When it is ready to be
used, the source is hoisted by remote control
into position in a specially protected room,
and the food in containers is carried on a
mechanical conveyor belt under and over
the cobalt.

The other source of radiation used by
scientists is a stream of electrons generated
by a linear accelerator and aimed directly
at the food. This electron stream can be
turned on and off, much like a light switch.

Detailed studies are underway to deter-
mine the wholesomeness, nutritional value,
taste, appearance and safety of these irradi-
ated foods. Such items as bacon, potatoes,
and grains for flour have been cleared by
the Food and Drug Administration, and
petitions for oranges and fish such as had-

CHEMISTRY

Harm in Irrad

» WHEN EXPOSED to sufficient radiation,
sugar breaks down and can transmit the
lethal effects of radiation to living plant
cells and possibly other forms of life.

This was found by Cornell University
scientists who analyzed irradiated solutions
in which plant cells were grown. They
found that cane sugar, and not the rest of
the solution, was broken down into irradi-
ated chemical substances. Plant cells grow-
ing in this material were affected almost as
if irradiated directly.

The laboratory for cell physiology, growth
and development, headed by Prof. Frederick
C. Steward at the N.Y. State College of
Agriculture, Cornell University, achieved the
scientific find. The researchers, Drs. Richard
D. Holsten, Michiyasu Sugii and Prof. Stew-
ard reported that although the work pri-
marily involved plants, the evidence has
obvious bearing on other living things.

Harmful effects of radiation usually are
ascribed to direct radiation in which vital
parts of the cells are hit, principally the
cell nucleus where hereditary information
is carried. But the new work shows that
these effects on cells may be produced by
stable chemical substances derived from su-
gar, and they may act long after the direct
exposure to radiation has ceased.

Not only do the findings add to an under-
standing of cell growth and the biological
affects of radiation, but they have possible
implications for the food industry. If radia-
tion effects can be transmitted by stable
chemical products from irradiated sugar,
the biological consequences should be
known before there is widespread use of
radiation sterilized foods, especially those
rich in sugar, according to the researchers.

In their experiments, carrot cells were
grown in a solution containing coconut
milk, a growth stimulant in which Prof.
Steward has been able to grow whole carrot
plants from free cells. Cell growth was
virtually stopped when this solution was
sufficiently irradiated. The scientists said,
however, that at low dosages of radiation
cell growth was stimulated instead of being

stopped.

dock, halibut, flounder, sole and cod are
being submitted.

Researchers point out that it may yet be
several years before these and other
irradiated foods are available on the market.
Possibly if industry would get started in the
process, research would move faster. But the
present limitations of high research costs
and relative undependability of results with
high-quality flavor, color, and texture have
kept the business world undecided. The
present state of radiation technology is so
new, industrialists believe, that the public
is not yet ready to accept the product.
Researchers point out that it took 15 years
before frozen foods became firmly estab-
lished in the market.

The eventual cost of radiated foods to
the shopper will not be significantly higher
than that of ordinary food, but the quality
will be greatly enhanced.
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1ated Sugar?

Sugar was found to be the only part of
the nutrient solution that could indirectly
transmit the radiation effects.

The researchers then irradiated substan-
tial quantities of sugar, and by testing at
each step of the way for effects on the
growth of carrot tissue and cells, they ob-
tained the harmful product in crude form.
While general characteristics of the product
have been determined, work is now under
way to find its full nature.

To add weight to their findings, the
scientists experimented on other plants.
They even tried an experiment with fruit
flies, and found some ill effects.

Prof. Steward and Dr. Holsten suggested
that chromosomal abnormalities found in
barley and other plants grown on irradiated
media could be attributed to changes in
sugar normally present.

The scientists also report that cane sugar
is not the only sugar to absorb radiation
and transmit its lethal effects, and they
indicated it may be general among sugars.

They made it clear that while their work
primarily concerned higher plants, there is
reason to suspect that similar results might
occur in experiments with other living
things, including animal and human cells.

® Science News Letter, 89:42 January 15, 1966

$0 ?/0“ J 610“/ ?

About 56 registered English language
newspapers were published in India in
1

Scientists working with laboratory mice
have found that leukemia viruses may be
transmitted from mother to infant through
the mother’s milk and transmission may
also be possible through the placenta before
birth,

Reduced water velocities result in re-
duced growth of steelhead trout and coho
salmon embryos.
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NEW! SCIENCE FAIR PROJECT KITS
Edmund Kits are carefully planned to give
any boy or girl the fun and excitement
of discovering science facts. Such care-
fully planned projects can lead the student
to awards or scho.arslu?s. Adults too will
find them an excellent introduction to the L
various fields of science.

Write for Free Bulletin 47-Q “Your Science Project”
oovering all phases of Science Fair Projects.

MINIATURE WATER PUMP

‘Wonderful for experiments, miniature wa-

terfalls, fountajns, HO gage railroad back-

drops, etc.; Tiny (2%” x 1%"”) electric

° motor and pump, ideal for hobbyists, labs,

schools. Punips continuous flow of water

at rate of one pint per minute at a 12”

head. With 2 D Batteries in series will

pump to 24” high. Runs 48 hours on battery. Works
in either direction. Self-priming.

8tock No. 50,345-Q.............. $2.26 Postpald

BUILD A SOLAR ENERGY FURNACE

A fascinating new field. Build your own
Solar Furnace for experimentation—
many practical uses. Easy! Inexpensive!
Use scrapwood! We furnish instructions.
This sun powered furnace will generate
terrific heat—2000° to 3000°. Fuses
enamel to metal, Sets paper aflame in
seconds. Use our Fresnel Lens 117 sq. F.L. ”,
8tock No. 70,633-Q..............$6.00 Postpaid

CRYSTAL-GROWING KIT
Do a_crystallography project illus-
trated with large beautiful crystals
you grow yourself. Kit includes
the book ‘‘Crystals and Crystal
Growing”’ and_a generous supply
of the chemicals you need to grow
large display crystals of potassium
aluminum sulfate (clear), potassium sulfate gpurple).
potassium soidum tartrate (clear), nickel sulfate hex-
ahydrate (blue-green) or heptahydrate (green), potas-
sium ferricyanide (red), and copper acetate (blue-

5’&'&’ No. 70,336-Q.............. $9.50 Postpald
WAR SURPLUS ELECTRIC GENERATOR

Brand-new Signal Corps Gen-
erator for endless experiments,
electrical uses, demonstrations.
Generates up to 90 volts by
turning crank. Use in high im-
pedance relays. Charge ground
and_ bring up night crawlers for
fishing_bait. Has 2 Alnico Mag-
nets. Wt. 2 lbs. Cost Govt. $15.
Stock No. 50,225-Q

e enesssese s .$6.95 Ppd.
Same type generator, mounted with light, a: electricity

demonstrator. Stock No. 50,365-Q. .. ..$11.95 Ppd.

Make Your Own Astronomical Telescope
1" GRIND YOUR OWN
MIRROR

Kits contain mirror
blank, tool, abrasives, di-
agonal mirror_and_ey
‘ piece lenses. You build
instruments ranging in value from $75.00 to hundreds
of dollars.

. Diam. Mirror Thickness Price
gw,“ !‘o als” 754 .50 Ppd.
70, " 1”7 11.96 Ppd.
70,006 8" 13%"” 19.50 Ppd.
70,00€ 10” 3" 30.75 f.0.b.
70,007-Q 12'2"” 2" 59.95 Barrington

SCIENCE TREASURE CHESTS
For Boys—GQiris—Adults!
Science Treasure Chest—Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror film, prism, diffraction grat-
ing and lots of other items for hundreds
of thrilling experiments, plus a Ten-Lens
Kit for making telescopes, microscopes,

cte. Full instructions included.
Stook No. 70,342-Q..........0..0n. $6.50 Pstpd.
Sclence Treasure Chest Deluxe—Everything in Chest
above plus exciting additional items for more advanced
experiments, including crystal-growing kit, electric
motor, molecular models sets, first-surface mirrors, and
lots more.
Stock No. 70,343-Q..............$10.60 Pstpd.
WOODEN SOLID PUZZLES
12 Different puzzles that will
stimulate your ability to think
and reason. Here is a fasci-
nating assortment of wood
puzzles that will provide hours
of pleasure. Twelve different
}mzzle;. animals, and geometric
orms to take apart and reas-
) semble, give a chance for all
the family, young and old. to test skill, patience and,
best of all, to stimulate ability to think and reason while
having lots of fun. Order yours now.
Stock No. 70,205-Q....... ceesess..$3.00 Pstpd.

Order by Stock No.—Send Check or M.O. Shipment
same day received—Satisfaction or money back.

TEACHERS: Write for Educational Catalog Q-2
Edmund Sclentific Co., Barrington, N. J.

MAIL COUPON for FREE CATALOG Q"

EDMUND SCIENTIFIC CO.
Barrington, New Jersey
Completely new 1966 Edition. 148

pages.. Nearly 4000 BARGAINS.
Please Rush Free Catalog “Q”
Name.....ooveveveoannnnnnesn
AdAress. .o vceeeeninenanccnannn
City.........Zone...State......

p




