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More Protein From

Fish flour, the concentrate made from “trash fish” and
fish scraps, is one of the most controversial protein and food
sources available, William E. Small reports.

» WORLD HUNGER and malnutrition
could be checked today by the revolutionary
fish flour made from “trash fish” and fish
scraps and used as a supplement to local
diets.

The millions of tons of fish which are
discarded annually because they are not
marketable, as well as the thousands of tons
of fish heads, scales and bones, could become
the backbone of nutritional products rang-
ing from baking flour to vegetable and
meat preparations for undernourished popu-
lations. And the seas have only begun to be
tapped for their great protein resources.

During the next 40 years the world popu-
lation will more than double while the
amount of crop land shrinks. Only four
billion acres of the total 33 billion acres
of land are presently tillable, and these are
being developed and sapped of their fer-
tility. More and more hungry nations turn
to the ocean for food.

Increase Marine Food

Scientists have estimated that the world
marine food production of more than 80
billion pounds annually could be increased
to 500 billion pounds without upsetting the
balance of life in the teeming ocean waters.
From the billions of pounds of fish wasted
by the U. S. alone each year, enough fish
flour could be produced to solve present
world food problems.

There are several reasons why this un-
usual food has been avoided by most na-
tions, including the United States. The
major one, perhaps, is the “repulsive” idea
of eating fish scraps. And, too, the product
must be made tasteless, odorless, colorless
(or white), sanitary, inexpensive and nu-
tritious in order to be acceptable to many
people.

Although research has been carried on in
several countries for years, basic standards
for such a product have not yet been set.
Whether fish flour could be made from any
type of whole fish or only quality species,
or just from thoroughly-cleaned, market-
able fish is only one of the big problems.

Fish flour can, realistically, be made
safely and cheapest from all parts of all
fishes. Water and oil and- fatty wastes,
which influence odors and are of little
value, are processed out. The dehydrated
product is ground, cooked, and chemically
and bacteriologically cleaned. The protein
and vitamins left are still enough to prevent
deficiencies in the scantiest diet when only
10%, fish flour is added.

Just the unharvested U.S. fish, made into
fish flour, could produce enough animal
protein to supplement the deficient diets
of one billion people for 300 days at a cost

of less than one-half cent per person per
day. Yet two billion of the total three bil-
lion persons in the world are badly under-
nourished and millions die of starvation
annually.

Three methods of producing fish protein
concentrate are presently under investiga-
tion, two of which have proven valuable.

Chemical processes can produce a com-
pletely deodorized and tasteless concentrate.
This concentrate is bland enough to be used
in stews, bread or other staple foods of the
local diet. The biological digestion proc-
esses result in a tasty and flavorful product
acceptable in many countries. Initial proc-
essing may start aboard ships, guaranteeing
quick treatment of fresh fish. The third
method is physical, the separation of solids
from liquids. Little is known about phy-
sical processes. Eventually a combination of
processes may be the answer.

Planned programs for testing model units
of the three types in this country will cost
nearly $750,000, a very small amount com-
pared to the billions spent annually for
foreign aid.

The present stumbling block to fish flour
use is not scientific or technological, how-
ever. A Food and Drug Administration
ruling, indicating that consumers would
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the Sea

consider the product as “filthy,” now pre-
vents process development and sale in the
United States. Politically, then, the Rus-
sians could say that the United States is
feeding other countries food we would not
eat if the United States were to produce the
concentrate for other countries. Therefore,
we are denying starving peoples both abroad
and in this country a vital animal protein.

With the indefinite postponement of
hearings by the Food and Drug Administra-
tion on the fish flour problem, the National
Academy of Sciences has taken on the re-
sponsibility of trying to determine whether
a safe and nutritious product can be made
from whole fish and whether the need for
protein is real. A favorable report by the
Academy may convince FDA to drop its
ruling.

Backing up the program is the wealth
of information from several foreign coun-
tries presently studying or producing the
rich protein product.

Norway was the first country to embark
on a concentrated program to manufacture
a concentrated fish protein for human con-
sumption at least 60 years ago. During the
last 25 years many processes have been de-
veloped and tried in various other fishing
nations, including South Africa and Russia.

The Food and Agriculture Organization
of the United Nations and several world-
hunger-fighting organizations are also

sponsoring much of the research and doing
much of the work in the battle to free fish
(Continued on p. 95)

NUTRITIOUS COOKIES—T he cookies being tested by Dr. Ernst R. Pariser,
program leader of fish protein concentrate research at the Bureau of Com-
mercial Fisheries Technological Laboratory, Washington, D. C., contain 10%
fish flour. The cookies were made from the concentrate in the beaker.
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Protein From the Sea
(Continued from p. 87)
flour rulings and turn the wheels of pro-
duction.

Fish meal, a product made from the same
substances as fish flour but not sufficiently
processed for human consumption, has been
used successfully for many years to feed
livestock and poultry in this country and
foreign lands. Fish oil and fish solubles
are used in many drugs and medicines as
well as foods daily on our tables.

The processing of fish meal and fish oils
is essentially the same as that for fish flour,
except that processing is not as intense or
pure. The meal is now widely distributed,
increasing in production yearly.

As fish meal has come to be judged on
its known nutrients, it has become more
directly competitive with vegetable protein
feeds. Thus it is possible that fish flour
could become competitive with vegetable
protein products in cereals and flours.

Vegetable and meat scraps and by-prod-
ucts have long been used in a variety of
products for animals, plants and man. Bone
meal is known to increase plant growth.
Oil seeds and plant scraps are used in a
number of growth stimulators, food addi-
tives or medicines. Artificial or dehydrated
products are added daily to the growing
list of salable items.

Fish flour would probably compete with
condensed or dehydrated milk because it is
low in cost and does not spoil easily. The
fish powder would, however, contain more
of the essential vitamins, minerals and
proteins than dried milk and be much more
abundant.

The United States could break into an-
other field of world leadership with the
production and inexpensive distribution of
the most promising food miracle: fish flour.

o Science News Letter, 82:87 August 11, 1962

AGRICULTURE
Unshielded Cultivation
Boosts Herbicide Kill

» MORE EFFECTIVE ways of using herbi-
cides and cultivators to control weeds in cot-
ton appear likely through research by United
States Department of Agriculture and the
Mississippi Agricultural Experiment Station.
One of the most significant fiindings of
the research is that unshielded cultivation
can be used in fields treated with pre-
emergence herbicides. In the past, only
shielded cultivation was used in such fields

to avoid disturbing treated soil.
Agricultural Research Service agronomist
J. T. Holstun, Jr., found that unshielded
cultivation late in the season actually supple-
ments preemergence application of diuron,
a herbicide of low volatility widely used in
cotton. Soil thrown into the row covers and
kills very young weeds not killed by diuron
and also kills some weed seedlings that
develop after diuron loses its effectiveness.
A combination of preemergence and post-
emergence herbicide applications, supple-
mented with unshielded and shielded culti-
vation, gave most satisfactory weed control.
o Science News Letter, 82:95 August 11, 1962
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INVENTORS RF5RE2 R To Get Things Done

If you have an invention you wish to sell outright or
license on royalty, write us at once. We are seeking in-
ventions of household items, games, toys, sportsitems,
tools, and mechanical and technical devices. Patented
or unpatented. For further information and free bro-
chure outlining manufacturers’ rev*mremenu,royalty rates,
send name (no drawings, please) on letter or postcard at once.

KESSLER CORP., Dept. D-418, Fremont, Ohio

Buy ALL Your Books OGO A S
This Convenient Way! ‘ 13488
Science Service will fill your
order for any U.S. book
in print at regular retaoil BOARDMASTER VISUAL CONTROL
prices. Postage prepaid. Your operations are pictured at a glance.
Sf::“‘;;:i;‘s ‘::d You save time, money and prevent mixups
Book Department by Seeing What‘ is Hagpening at all times.
SCIE Ideal for Production, Maintenance, PaicE
NCE SERVICE Inventory, Scheduling, Sales, Etc. $4950
1719 N Street, N.W. Easy to Use. You write on cards,
Washington 6, D. C. snap on metal board. Over 750,000 in Use.

24-Page BOOKLET No. V-50

FREE Mailed Without Obligation
GRAPHIC SYSTEMS

925 Danville Road ¢ Yanceyville, N.C.

SPERM WHALE TEETH

Rarely scen curiosities valued as collec-
tors items, conversation pieces, carving
ivory, and paper weights. NATURAL:
Small (2-6 oz.) $2.50; Medium (6-12
oz.) $3.95; Large (12-16 oz.) $6.50;
Jumbo (1-1'2 lbs.) $8.95 each. POL-
ISHED: Double above prices.

'SCRI‘MSHAWED TEETH

Sperm teeth with a ship engraved
in black on a polished surface.
“Antique” finish, $24.00. LOW
RELIEF WHALE (any species)
carved into a tooth, $37.50. Specials to order.

SPERM WHALE OIL

EwEsege-=)—= High grade sperm oil con-
GOVERNMENT SURPLUS RADIOS, AIRCRAFT veniently packed in a refillable pin-point oiler (U. S.

LEARN MODERN MATH!

St d by ref to cyb tics, game the-
ory? Confused by relativity? Brilliant new book
by remarkable expositor makes these & other im-
portant new flelds crystal-clear to laymen, stu-
dents, ‘“‘Great Ideas of Modern Mathematics,” J.
Singh. 213pp. $1.56 4 10¢ postage. Money-
back guarantee. Dept. SNL, Dover, 180 Varick
8t., N.Y. 14, N.Y.

MICRO-ADS

Equipment. mt:gplies and services of specinl in-

o o,
0] pan advan
weeks prior to publication (g‘: a )‘ te

Slll., 1719 N $t., N.W., Washington 6, D. C

. lenses, pes. poge, lal
catatos 109 St esmne Py tope 485"““39 illustrated ggﬁ; 53%26) containing %5 fl. oz. $1.25 cach,
INDEPENDENT THINKERS—INVESTIGATE
Humanism, the scientific personal philosophy! Ethical ESKJMO CR|BBAGE

humanitarian, nonpolitical, nonsupernatural. Free lit-
erature. American Humanist Association, Dept. SNL-1,
Yellow Springs, Ohio.

5” board made from half a
sperm tooth with engraved Es-
4 kimo sccne. Complete  with
pegs, $37.50

INTERLINGUA AT SIGHT. BOOK WILL ENABLE

)éozu Otg ulgdersta&ld ﬁndkre%d the mtegnaénonal language. All prices postpaid. Remit to:
T N SN R e, Yo Service, PETER B. DIRLAM-Southbridge, Mass.

G SCIENCE SERVICE Special Offer

ESSENTIAL BOOKS ON .y 259
SCIENCE PROJECTS - -BOTH FOR
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Scientific Instruments You Can
Make — How teen-age scientists have
designed and built astronomical in-
struments, spectroscopes, Tesla coils,
oscilloscopes, cloud chambers, atom
counters, Van de Graaoff generators,
electronic computers, stroboscopes;
demonstrated ultrasonics, chromatog-
raphy, photomicrography, etc. Illus-
trated. Reference guide to research in
fields opened by use of these instru-

To: SCIENCE SERVICE
1719 N St.,, N.W.
Washington 6, D. C.

Please send Science Service Special
Book Offer #6A.

O My $3 check/money order
is enclosed.

[7] Please bill me.

ments.
Science Exhibits—How to select ma- Name
terial, how to plan its presentation,
how to display, how to label and Address
light, how to describe the work you City Zone......State

have done.
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