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FOOD TECHNOLOGY

Tomorrow's Dinner

Microorganisms, such as yeast, for producing protein
are promising sources of food for humans. One-celled plants
that grow on ponds are also promising.

By JOHN E. DESPAUL

Assistant Chief
U. S. Military Food Subsistence Laboratory

» WHERE IS tomorrow’s dinner coming
from? That is the question scientists are
already asking. Birth rates are shooting up.
Usable farm land is decreasing. What are
we going to do for food when we run out
of land to feed more millions of hungry
mouths?

Scientists say that the problem of sufficient
food for future generations requires some
drastic action right now. The world’s popu-
lation has doubled since 1800. In the United
States alone, it is estimated that there will
be 35,000,000 more people by 1975. With
these extra people there will be more homes
built, more schools, more churches. There
also will be more highways, parking lots,
drive-in theaters, and industrial buildings.
All of these structures and many more will
cover up ground that once was used for
raising food. Not only will there be more
and more people to eat the food of the
future, but there will be less and less land
on which to raise it.

Only a partial solution of the problem is
to be gained by draining swamps and turn-
ing them into crop-raising fields. Complete
use of all desert areas and tilling slopes and
peaks of mountains can add only a limited
amount of arable land. In the face of ever-
increasing population curves, scientists are
looking to the sea and lower forms of life
for an answer to food shortages in the
future.

Cheap Energy

Microorganisms have a high degree of
efficiency in using energy. They can get
this energy from cheap carbohydrates. Now
these are discarded in the form of sewage,
wastes from sugar mills, sawdust from lum-
ber mills, corncobs, old newspapers, and
similar waste in a thousand other forms,
Scientists say that microorganisms can con-
vert these wastes into food. Microorganisms
can make sugars, fats, starches and proteins
from these wastes. They can do it more
efficiently than the farmer can raise crops
on his land. For example, microorganisms
can convert the produce from one acre of
farm land into ten times as much protein as
could be produced by raising cattle on the
land.

Actually, the production of fats by mi-
crobes is not a new thing. The Germans
undertook this during World War T in
order to relieve severe shortages in the diet.
Yields of more than 649, fat were obtained
by using certain microorganisms. A yield

of 509, is a good average. This is about
as much fat as nuts contain. It is more
fat than corn or cottonseed or soybeans
contain, although these are commercially
pressed or extracted for cooking oils.

Although the proteins of most micro-
organisms are deficient in some amino acids,
scientists are relying on using them to feed
future generations. Bacteria, for example,
could be a valuable source of a high pro-
tein food. Intensive research in this direction
has been started at the Mississippi Agri-
culture Experiment Station, State College,
by Dr. Lois Almon and her associates. So
far, taste panels agree that baking powder
biscuits made with two percent dead bodies
of bacteria taste just as good as biscuits
made from ordinary flour. The bacteria
contribute 12 important amino acids to
the diet.

Yeast may be even more important as a
food of future generations. In pointing out
the significance of yeast as a food at the
Pasteur Fermentation Centennial in New
York, Dr. Marvin J. Johnson, University
of Wisconsin, Madison, prophesied that
yeast’s future is sound. Today, Dr. Johnson
said, yeast is used both in baking and in
animal foods. Humans have been reluctant

to accept yeast as a major food item. But
increasing world population may force the
use of yeast. It may be particularly impor-
tant in tropical countries. There are many
carbohydrate sources in such areas, Dr.
Johnson explained, but little protein. Yeast
could be a major source of protein in the
diet of these countries.

The most amazing thing about yeast is
the rate at which it can produce food. A
1,000-pound-steer can produce about one
pound of beef in 24 hours, but the same
weight of yeast can produce 100,000 pounds
of high-grade protein in the same time!
This is why yeast is so interesting to scien-
tists.

The first all-out effort to manufacture
yeast on a large scale for food was made
in Germany during World War II. A
special kind of yeast called Torulopsis utilis
was used to convert sawdust to food. Ger-
many produced 16,500 tons of food per year
this way. It was a great aid to them in ex-
tending their food supplies during the war
years. Germany felt that yeast was such an
important source of food that more than
one dozen yeast factories were in various
stages of construction and operation at the
close of the war.

The United States has also been vitally
interested in yeast as a food. A yeast plant
has been in continuous operation since 1948
in Rhinelander, Wis. It produces more than
12,000 pounds of food per day. About 20%,
of this is being used for human food. The
rest goes into feed for animals and poultry.

HIGHER PLANTS

GROWN HYDROPONICALLY
ON BACTERIAL-ALGAL
FILTER - CONVERTER

=
A
oo \\
o q/' X =
NN RN
AEROBIC : £ =
BACTERIAL | LUMINESCENT SAND FILTER

& ALGAL CONVERTER

B

BACTERIA-ALGAE -PLANT-ANIMAL CYCLE

FOOD FACTORY—This complicated diagram may be the blueprint for to-

morrow’s dinner. 1t is one of the schemes scientists are now working on at the

U. S. Armed Forces’ Quartermaster Food and Container Institute for finding
unique food production processes to feed future gemerations.
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If you like soup or sausage, you may be eat-
ing some of the yeast produced in Rhine-
lander.

In India, several tons of U. S.-produced
torula yeast have been subjected to nutri-
tional trials. The Chinese Nationalists have
constructed a large torula yeast factory in
Formosa with the aid of U. S. technicians.
They are expecting to produce 800,000
pounds of food per day. Plants have also
been set up in South Africa, Jamaica, Swit-
zerland, France, Sweden, and Hawaii.

Scientists stress that the role of yeast in
the diet is that of a supplement. Ample
evidence is available to show that yeast,
added to diets deficient in essential amino
acids, is highly beneficial to both man and
animals. In future generations, as the short-
age of animal protein is felt more, yeast
is expected to assume tremendous impor-
tance in the diet. It will be a big asset in
furnishing food for the future.

Food from the Sea

Research is being conducted not only on
land sources of food, but in the sea as well.
The oceans cover approximately 80%, of the
earth’s surface. Scientists picture them as
one vast hydroponic farm. Gilbert B. Levin
of Resources Research, Inc., startled dele-
gates to the International Symposium on
Saline Water, recently held in Washington,
D. C., with the idea that both food and
water for future generations can come from
algae which can grow in salt water. Here’s
how it would be done: Algae of a certain
type take up large quantities of salt when
the sun shines on them. When the sunlight
is stopped, the algae lose the salt. Mr. Levin
envisions the use of the algae to desalt sea-
water for drinking purposes. Later the
algae would themselves be desalted to pro-
vide food.

The vyield of food produced by algae is
fantastic. Take the algae that grows on the
surface of ponds, for example. It is a little
one-celled plant that depends on the magic
of sunlight for its growth. It is called
Chlorella. Chlorella can produce more than
15 times as much food per acre as soybeans,
one of our major farm crops. A large share
of this food is protein, about 15 tons of it.
And two or more tons of fat are produced
per acre at the same time. This is more
than double the total weight of soybeans
that a farmer could expect to get from the
same amount of land.

There is no question in the minds of
scientists but what the farms of the future
will actually be factories. Farms, as we
know them today, will be used to produce
carbohydrates. The carbohydrates will in
large part serve as an energy food for
yeasts, one-celled plants, and microorgan-
isms. These simple forms of life will be
housed in food factories. Here they will use
the energy of carbohydrates to combine
nitrogen of the air with carbon dioxide to
form protein food. They will take up min-
erals that come from the sea and from the
land, and change these into nourishment for
man and animals, both. They will make
edible fats and sugars and starches from by-
products and waste that are now being
thrown away.
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...with 0 to 4 inch large, direct reading
scale and one hand spring operation

Now, measure round or flat objects and irregu-
lar shapes up to 4” thickness, quickly and with
complete ease and accuracy. A wisely designed
caliper, its 0-4 inch black on white large, easy-
reading scale is calibrated in inches by 32nd‘y .
Caliper opens by simply squeezing the handle
— its spring gently closes over the work for
exact, instant-reading measurements. Long-
curved legs reach over flanges and other ob-
structions — measures thickness of sections up
to 3” in from the edge of a part. Precision tips
can penetrate to bottoms of

grooves and slots only 1/16” :u;egl $2:p5d

wide. Can be used as a

gauge by locking set screw Two $ 475
Few Calipers can compare with this one. This at any position on scale. for ppd

handy tool quickly becomes indispensable to
machinists, model makers, inspectors, draftsmen,
hobbyists and home craftsmen.

Order by mail. Satisfaction guaranteed.
Write for our free catalog of fine tools.

DRUMCLIFF COMPANY Dept. 280, Towson 4, Md.
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SCIENCE TEACHERS
HERE'S HOW YOU CAN ADD NEW LIFE...NEW ZEST TO YOUR TEACHING!

These two unusual Aid-to-Education programs — produced for you
and your students by the chemical industry — are now available.
Free quotas provided to each school.

If High School Chemistry is your interest, be sure to ask for your free quota of 31
“open-ended” experiments (not exercises)

Designed to make laboratory experiences more fruitful, especially for able students . . .

Here's an opportunity to guide students in working as scientists on experiments tied into
real-life situations . . .

Those who complete the 31 experiments will enjoy a stirring adventure in chemistry . . .

Materials used in carrying out the experiments are commonly found in the high-school
laboratory . . .
Prepared by carefully sclected chemistry teachers after consultation with leading science
educators . . .

Pilot-tested, under expert supervision, in various types of the nation’s schools - « -

FREE QUOTA

| Each institution may obtain, for each experiment, 30 Student Guides, 1 Teacher Information
Sheet punched for notebook filing and later use

—_—

If General Science is your interest, you'll want to have your free quota of MCA

materials —prepared under guidance of expert educators

® “Superstition to Supersonics” (Teacher’s Edition) with sidelights on science instruction and
featuring many easy-to-do demonstrations

e Two provocative teaching Charts ( with Guides) —"What Science Means to You,” and
“Big Questions of Science”

e “Superstition to Supersonics” (Student's Edition) describing, in student’s words, experi-
ments similar to teacher’s; also out-of-class experiments

e “Frontiersman of the Future”—vocational guidance booklet

FREE QUOTA l To each institution, single copies of the first two items; 35 copies of the last two

ORDER FORMS FOR MATERIALS ON BOTH PROGRAMS AVAILABLE FROM:
Dr. William E. Chace, Director of Education, MCA, Inc.
1625 Eye Street, N.W. Washington 6, D. C.

Many schools already participating in these programs are ordering additional materials (in
excess of quotas) at below-cost prices.

MOTION PICTURES, TOO!
MCA has produced two 15-minute sound-and-color films, ‘’Combus-
tion,”” and ‘’Chlorine—a Representative Halogen’
For information write:
JOHN SUTHERLAND PRODUCTIONS, INC.
201 NORTH OCCIDENTAL BOULEVARD
LOS ANGELES 26, CALIFORNIA




