These chicks are both only six weeks of

age-—both had exactly the same diet—ex-

cept that the larger had an adequate sup-
ply of Vitamin D

Recent Developments in State
Control of Feeding Stuffs

By H. A. HALVORSEN*

University of Minnesota

N this address I shall talk for a few minutes

about the laws regulating the manufacture
and sale of feeds in the United States and the
machinery set up by the States and the Federal
Government for the enforcement of these stat-
utes. I shall also mention some of our accom-
plishments and discuss one or two new phases
of this work.

The labeling and marketing of commerecial
feeds is controlled from two sources, namely,
Federal and State. The Federal Government re-
ceives its authority for policing the feed trade
from the United States Food and Drug Act,
commonly called the Pure Food Law. Briefly
stated this act defines the word ‘“Food’’ to in-
clude all articles used for food, drink, confee-
tionery or condiment, whether simple, mixed or
comapound, by man or other animal. Since feeds
or commercial feeds are foods used by domestic
animals, all such products come within the pur-
view of the Pure Food Law. In one respect
the Federal Act is more comprehensive than the
state law because it does not exempt from reg-
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ulation the grains or meals made from single
grains as do many of the state feed laws. On
the other hand the Federal law does nof have
the force of the state laws because it does not
require the labeling of feeds with their guar-
anteed analysis and ingredients. Under the
Federal law a shipper need show only the net
weight of the package. If, however, any guar-
anties are made regarding the character or
value of the contents of the package, all the pro-
visions of the Federal law can be applied and
invoked whenever such statements are false or
misleading in any particular.

Contrasting the application of the Federal
and state laws to shipments of feed, it may be
interesting to see how these laws supplement
each other. Shipments of products made en-
tirely within the boundaries of one state are not
subject to the provisions of the Food and Drug
Aect but come entirely, under the regulations
provided in the state laws. Shipments made
from one state into another or shipments in in-
terstate commerce are under the control of the
Federal Act.
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In many instances state control officials find
on sale by dealers, goods which have been
shipped from some point outside of the state.
The shipper may have violated the provisions
of the state law but being outside the jurisdie-
tion of the state courts, he cannot be compelled
to answer for his offence unless he or his agent
comes into the state for service. However, most
of the state feed control officials are commis-
sioned by the Secretary of Agriculture of the
United States as collaborating chemists or of-
ficials authorized to assist in the enforcement
of the Food and Drug Act. They are permitted
to present evidence directly to the United States
attorneys in their respective territories for ap-
propriate action. Most state officials are there-
fore clothed with the necessary authority to
handle violations of both state and Federal feed
laws.

As illustrating the co-operation that can be
effected between the Federal Government and
the states, I recall a program of work in the
examination of linseed oil meal several years
ago. The official definition for linseed meal or
oil meal says that this product is the ground
cake resulting from the pressing of properly
cleaned flaxseed in the manufacture of linseed
oil. It provides further that the final product
shall not eontain more than 6 per cent of weed
seeds or other foreign material, none of which
shall be deliberately added. Confronting the
chemist was the task of determining whether
or not a sample of oil meal submitted for exam-
ination counformed to this definition. It was
evident that the presence of considerably more
than 6 per cent of sereenings in an oil meal was
not noticeable in its effects on the ordinary de-
terminations made in the examination of feeds,
such as protein, fat, fiber and total ash. This
was true because the natural variations in the
flax cake and in the weed seeds were apt to be
greater than variations due to different per-
centages in mixtures, within reasonable limits.

As a result of studies made of linseed meals
of known purity and the foreign material and
weed seeds commonly present in adulterated or
improperly ecleaned products, the Wisconsin
State Feed Laboratory discovered that the
amount of insoluble ash or silica was an indi-
cation of the amount of foreign material pres-
ent. Following this discovery an investigation
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of the whole oil meal situation was conducted
by factory inspections and otherwise, in the
states of Minnesota and Wisconsin by the state
departments in co-operation with the Federal
authorities. A large number of samples of lin-
seed meals on sale in Minnesota were examined
for insoluble ash. The resulfs ranged from
0.08 per cent to 2.71 per ceni. The average
gilica or sand content of all the samples was
found to be, during the first year of the investi-
gation, a little over 0.90 per cent. This conserv-
atively represented the average sand content
in all the oil meals sold in the state. Our in-
vestigation proved all oil meals testing in excess
of 0.50 per cent were either adulterated by the
addition of screenings or were made from im-
properly cleaned flax. After bringing the con-
dition foreibly to the attention of the manufac-
turers, there was a marked but gradual im-
provement in the quality of the oil meal sold
and manufactured in Minnesota. Within three
years the average silica content of our oil meal
was reduced from 0.90 per cent to 0.21 per cent.
In other words there had been a reduction in
the average insoluble ash content of oil meal
of 0.69 per cent. This may seem at first glance
like a small improvement but when it is pointed
out that nearly three-quarters of one per ceunt
of all the oil meal sold was sand, the financial
loss to the purchasers can be imagined when
applied to the thousands of tons distributed and
used by feed manufacturers in this country.
Besides this, the presence of the sand proves
the presence of a much greater percentage of
sereenings or prohibited material, the amount
of which it is impossible to estimate.
Attempts have been made in a number of
states during the past ten years to pass legisla-
tion requiring manufacturers of feed to show
percentages of the ingredients used. This
amounts to legislation requiring the disclosure
of the manufacturer’s formula. Opponents of
this kind of legislation call it unconstitutional,
because, they say, it amounts to depriving a
person or his property (or formula) without
compensation or due process of law. Propo-
nents of such laws claim the disclosure of per-
centages of ingredients of commercial feeds on
the label is neeessary to protect the purchaser
against fraud and misrepresentation. Feed
control officials have generally not favored this
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legislation, not on the ground of its unconsti-
tutionality, but rather because suitable and de-
pendable methods are not available for enfore-
ing such acts. So far as I am aware no state
has yet enacted laws requiring the percentages
of all ingredients in compounded feeds. A few
however, do require the percentages of some
ingredients under certain circumstances. Some
manufacturers have voluntarily shown on their
labels, the formulas or the percentages of in-
gredients. Such feeds are called open formula
feeds.

The provisions of some state laws, the intro-
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duction of open formula feeds, and the require-
ments of certain definitions and standards al-
ready adopted have placed upon the feed con-
trol chemist the obligation of devising methods
for the detection of minute amounts and the
estimation of percentages of ingredients. Dur-
ing the past few years some progress has been
made. A referee of the Association of Official
Agricultural Chemists has conducted, in col-
laboration with other chemists, studies of meth-
ods for the determination of grit, hoof meal,
oat hulls, dried buttermilk and other substances.
In these tests the chemists often resorts to the
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use of sieves for the purpose of concentrating
in one fraction the substance he desires to
identify or determine the percentage of. The

Vitamin testing laboratory showing weighing of chicks, feed
wmixer and feed storage voom

use of liquids of different densities has been a
valuable aid in making separations of certain
substances from the bulk of a mixture. The
use of stains such as methylene blue and gentian
violet are also valuable both for identification
and estimation of certain ingredients.

The Sterling method for the determination
of hoof-meal and horn, which are prohibited by
definition in animal by-product feeds, has re-
ceived considerable study. While the results
reported by this method show wide variation,
it is expected that results will improve when
analysis have had more experience with it. This
method for determination of hoof meal depends
upon the separation, by use of chloroform, of
the meaty portions of the product from the bone
portion and the enzymatic digestion of the mat-
ter that floats.

H. K. Gensler, the referee referred to, re-
ports that he has examined specimens of hoof-
meal both raw and treated with the Hanovia
ultra-violet quartz lamp and has found that the
fluorescence given off by this material was so
definite and characteristic that when various
quantities of hoof were added to meat scraps it
was possible to detect as little as 1 per cent. He
also made similar studies with dried buttermilk
and found 1t possible to detect even traces of
this substance.

Perhaps the most interesting as well as the
most important development from the stand-
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point of nutrition is the widespread and pop-
ular attention recently given to vitamins. Re-
gsearch work done in nutrition laboratories
throughout this and other countries has stimu-
lated the interest of the public in the vitamin
values of both human and animal foods. Manu-
facturers of products consumed by animals
have been quick to take advantage of this inter-
est. Products are prepared and placed on the
market with labels making claims for the pres-
ence of all the vitamins from ““A”’ to ““G.”? To
determine the propriety of making such claims
on labels is a task for which the average feed
control chemist is hardly equipped, either by
training or experience, to perform.
Fortunately, there is only one vitamin com-
monly lacking in the rations used in animal
feeding. This is vitamin ‘‘D,’’ the absence of
which will cause rickets in growing animals or
poultry. A feed which is deficient in calcium,
phosphorus and vitamin “D?”’ is called a rachi-
tic ration because it does not have the property
of preventing rickets in growing chicks and
young animals. If a substance rich in vitamin
“D’ is added, even in small amounts, to a
rachitic ration, it enables the growing animal to
assimilate the calcium and phosphorus prop-
erly. The ration is then said to be anti-rachitic
because birds and animals to which it is fed
develop strong healthy bones with the proper
amount of caleification. Since good cod liver

Electrically heated brooder cages and scales for weighing the

feed

oil is rich in vitamin ““D,”’ it is that material
which has been most commonly added to rations

for growing chicks. Cod liver oils from differ-
(Continued on page 48)
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RECENT DEVELOPMENTS IN
STATE CONTROL OF
FEEDSTUFFS
(Continued from page 42)
ent sources and produced under good and bad
conditions of manufacture are apt to vary in
vitamin ““D?’ value. Substitutes for cod liver
oil also have appeared on the market recently.
The testing, therefore, of cod liver oils, their
substitutes and allied products, becomes an im-
portant matter in the protection of farmers,

feeders, and other purchasers.

No dependable quantitative chemical tests
have been devised for determining the compar-
ative value of products having vitamin ‘“D?”’
potency. The only approved method of assay
is the experiment involving the aetual feeding
of rats or chicks under the most carefully con-
trolled conditions. Since, from an inspection
standpoint, practically no previous work had
been done, it became necessary to establish a
procedure of testing peculiarly fitted to the
needs of feed control work. This matter was
considered at the last two meetings of the
American Association of Feed Control Officials.
In October, 1930, the association adopted a ten-
tative definition for cod liver oil. This defini-
tion reads: “Cod liver oil is the product ob-
tained by extraction of part of the oil from cod
livers. It shall be labeled vitamin ‘D’ sub-
standard cod liver oil if its vitamin potency,
when measured by the Association of Official
Agricultural Chemists’ tests, fails to produce
the minimum ecalcification as accepted.” The
A. O. A. C. was then asked to appoint a referee
whose duty it would be to conduet, in eollabora-
gations of methods and procedures for vitamin
tion with chemists of the various states, investi-
testing. This appointment was made and a re-
port of the referee will undoubtedly be pre-
sented to the next convention of the A. 0. A. C.

The Wisconsin Feed Control Laboratory was
the first state inspection laboratory to under-
take the testing of cod liver oils for vitamin
potency. In September, 1930, the Minnesota
Feed Control Division entered into a co-opera-
tive agreement with the Division of Agricul-
tural Biochemistry of the University of Min-
nesota, whereby a vitamin testing laboratory
was established at University Farm. Prof. L.
S. Palmer consented to supervise the scientific
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work and to act in an advisory capacity. The
actual testing and the experiments were per-
formed by L. L. Lachat, a graduate of Penn-
sylvania State College, who was employed by
the Department for this purpose. So far as
known, the Wisconsin and the Minnesota labo-
ratories are the only state control departments
attempting to regulate the labeling and sale of
products claiming vitamin potency by routine
testing.

After several months of preparation and
after the installation of equipment in this lab-
oratory, work on the problem of finding a suit-
able basal rachitic ration and developing a
standard method of procedure was undertaken.
Much difficulty was encountered before a satis-
factory dry basal ration was found. Such a
ration had to meet the requirements of produc-
ing severe rickets in young chicks after five or
six weeks of feeding and still not cause too
many deaths, while giving a reasonable amount
of growth. After nine months of careful in-
vestigational work on a large number of rations,
our laboratory, in co-operation with the Wis-
consin laboratory, selected what was consid-
ered the most satisfactory basal ration and
agreed on a uniform method of procedure. This
ration and method of procedure will undoubt-
edly form the basis for festing products for
vitamin ‘‘D’’ in the state feed control labora-
tories in this country.

The basal rachitic ration now used is one of
several suggested for this purpose by Prof.
E. B. Hart of the University of Wisconsin. An
article by Hart, Kline and Keenan, published
in ‘““‘Science’’ of June 26, 1931, discusses, in
some detail, the requirements of a good basal
ration and outlines their technique for a feed-
ing test.

The ration contains the following ingredients
and percentages:

Per cent
Yelloweorn ........ ..o, 59
‘Wheat flour middlings............... 25
Crude domestic casein. .............. 12
Dried baker’s yeast................. 1
Sodium chloride. ................. ... 1
Calcium carbonate. .................. 1
Caleium phosphate (tribasie)......... 1

In preparing this ration, the ingredients
needed for it are carefully cleaned and ground
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10 pass at least a 16 mesh sieve. Extreme care
is taken in weighing and mixing so as to insure
that each bird shall receive the proper propor-
tion of each ingredient. The cod liver oil or
other oil is not allowed to stand mixed with the
ration but is added immediately before feeding.

A brief outline of the method of procedure
may be of interest. Day old white leghorn
chicks were decided on as more satisfactory for
the test than white rats. The chicks are divided
into groups of ten to fifteen each. Kach group
is weighed collectively on the day the experi-
ment is begun. Thereafter, at weekly intervals
for five weeks the chicks are weighed individ-
ually and records kept of the weights. At the
end of the first week each chick is identified by
a metal tag attached to its wing. The number
of groups used on the test will depend upon the
number of levels at which it is desired to test
the oil or other vitamin bearing product. In
our laboratory, for each produet tested, we gen-
erally use three groups of chicks in addition to
the negative control group. One control group
may serve for several products being tested at
the same time. The control group is fed the
rachitic ration without any addition except that
1 per cent corn oil, which contains no vitamin
“D,”” is added. The other three groups receive
the same rachitic ration with the addition of 14
per cent, 145 per cent, and 1 percent cod liver
oil or other product being tested. Corn oil, in
an amount to make the total oil 1 per cent, is
added to the rations in which less than 1 per
cent cod liver oil is used. Each group of chicks
receives daily a supply of fresh iodized distilled
water. The feeding troughs are filled with feed
as soon as they are emptied and eareful records
kept of the feed consumed by each group.

At the end of the feeding period the birds are
killed and the left tibia or lower leg bone of
each is removed and dried. Each tibia, after
drying, is placed in a filter paper container,
crushed In a vise and extraeted with hot aleohol
for 20 hours in a specially prepared continuous
extraction outfit. The bones are then extracted
with ether for 20 hours. After drying they are
weighed and ashed in an electrie furnace. The
percentage of ash is determined on the individ-
ual tibiae, each representing one bird. The re-
sults are caleulated on the basis of the extracted
and dried bone. Comparison of the average
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percentage of bone ash in the control group
with the average percentage in each other
group, shows the effect of the addition of each
quantity of vitamin-bearing oil or other sub-
stance. In our experiments the spread in the
bone ash content between the control group and
groups receiving the basal ration plus 14 per
cent to 1 per cent good cod liver oil has been
about 15 per cent. The average bone ash from
the group of chicks fed the rachitic ration has
been approximately 33 per cent. This has been
increased to about 48 per cent in groups fed the
same ration with the addition of 14 to 1 per
cent good cod liver oil.

One of the objects of our preliminary experi-
mental work was to reduce, as much as possible,
the length of time required to complete a fest.
In some of our earlier experiments we fed the
chicks for seven or eight weeks. As can be
imagined, a great objection to this biological
method of testing is the expense involved, not
only because of the time requirement, but also
because of the amount of equipment and sup-
plies needed. Therefore, any improvement such
as the shortening of the period of feeding is of
great importance. Very satisfactory tests are
now being made with five weeks of feeding. It
is likely that further work will improve and
shorten the method of testing still more; which
improvement should hasten more general adop-
tion of vitamin testing in control laboratories.

Government Bids Opened

On February 15th the Purchasing Depart-
ment of Panama Railroad Company, 24 State
street, New York City, opened bids for large
quantities of miscellanens supplies for use in
the Canal Zone, including fifteen cases of yel-
low naphtha laundry soap each containing one
hundred 10 ounce cakes, ten barrels of sal soda,
five cases each containing twenty sets of six
candles per set, sixty-five cases washing powder
containing 100 8-ounce cartons each, fifteen
cases washing powder containing 24 314-pound
cartons each, one hundred seventy-five cases
brown or white wrapped laundry soap contain-
ing 100 9-ounce cakes each, twelve hundred
cases brown or white unwrapped laundry soap
containing 60 16-ounce cakes each, thirty-five
cases powdered lye of 48 No. 1 tins each.





