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LABORATORY

OF THE

INLAND REVENUE DEPARTMENT

OTTAWA, CANADA.

BULLETIN No. 156.

CONCENTRATED COMMERCIAL FEEDING STUFFS

Orrawa, June 8, 1908

W. J. GeraLp, Esq.,
Deputy Minister of Inland Revenue,

Sir,—1I beg to hand you a Report of work done upon so-called Feeding Stufls for
Cattle. The samples (142 in number) in question were collected, throughout the
inspectoral districts of Canada, in December, 1907,

The immediate cause of this collection was a request made by Mr. M. Cumming,
Secretary for Agriculture, Nova Scotia, dated August 16, 1907. In your letter of
transmission to me, you ask if I am in d position to suggest a -definition for Feeding
Stuffs. "I replied as follows :

Referring to L. 44789, F. 94334, as regards the question of Cattle Foods, T beg to
enclose for your information a memorandum on the subject, and would say :—

(1) That I do not think the defining of any Standard for Cattle Food to be
practicable.

(2) The manufacturer must be required to guarantee a value for each brand of
food ; and we must make him live up to such guarantee.

(3) The ease seems to me quite analogous to that of Fertilizers ; and I think the
best way to meet the requirements will be to enact a Concentrated Food Stuffs Act, on
similar lines to those which I have indicated in the case of Fertilizers,

Yours truly,

(sigd) A. McGILL,
Chief Analyst.
2830—1}



CONCENTRATED COMMERCIAL FEEDING STUFFS.

Cattle Foods, of the kind included above, consisted until (uite recent years, of
wheat bran, shorts, middlings, linseed meal, oil-cake, &c., or mixtures of these: sub
stances which may be characterised as the normal by-products of milling, oil pressing,
and similar industries,

The 1r_v ]mn]lln'h named were obtained l))’ well defined and I(m; established methods
of milling, and possessed a fairly constant character. When a farmer bought bran, or
shorts or oil-cake, he was fairly well assured of getting an article whose value he could
depend upon ; and when a manufactured food was made from such materials it, too,
possessed a fairly definite value.

With recent improvements in milling, and specially since the extensive manufac
ture of Cereal Breakfast Foods, there have resulted immense quantities of by product
unknown before, and varying extremely in their value as nutrients. The expansion
of the cotton-seed industry, of beet sugar and molasses, of corn-oil manufacture, glucose

waste, &c., has brought into existence other classes of |>} products, having more or less
value as cattle food. These articles are in many cases, not available separately, on
account of impalatability or for other reasons Hence has resulted a great increase in
the amount of manufactured or so called * concentrated” stock food on the market

It is apparent that this condition of things offers a great inducement to
unscrupulous manufacturers to use valueless material in compounding their goods. The
state of things is, indeed, quite analogous to that obtaining in the fertilizer industry ;and
the farmer is as much at the mercy of the Feed manufacturer as he is at the merc

of the * Fertilizer ” manufacturer.

Connecticut, in 1895, was the first of the United States to recognize the necessity
for legislation in regulating cattle foods, of the kind referred to. Since that date,
Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, New York, New
Jersey, Pennsylvania, .\l,u)f‘nml. Michigan and Wisconsin have enacted feeding stuft
law The last named State only passed its feeding stuff law in 1901, and in amended

form in 1905. I learn that several other States contemplate the immediate enactment

of similar laws, as they find that they are made the dumping ground for goods which
\
|

are refused sale in the States ;lhw:ul_\ safeguarded b';‘ having | control of such

ga

articles,

The fundamental principles of the legislation above referred to, so far as I have
acquaintance with it, are these

1. Requiring a license to sell

2. Payment of a license fee (usually $25 annually) to cover the cost of
inspection,

3. The manufacturer must guarantee a minimum percentage of protein and
fat in the article he offers for sale.

4. Continuous inspection of the article as found on the market

5. Publication of analytical results.

6. Penalty for failing to reazh the guaranteed values.

In his letter above referred to, Mr. Cumming says :—

“In the course of my travelling through Nova Scotia, and from the correspondence
““ we coustantly receive, I gather that there is a rather wide-spread suspicion or distrust
*"among our farmers as to the genuineness of many of our concentrated feeding stuffs
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These, as yon may know, are largely imported, and bring a

“for sale in this province.
’ Irlil‘l_\' hi}_gh ]»l'iuu

Bulletin No. 116 of this Laboratory contains the results of analysis of 127 samples
of feeds. This examination was made at the suggestion of the Department of Agricul
ture and the Ontario Agricultural College, and indicates that a suspicion concerning the
value of these feeds is not confined to the province of Nova Scotia.

As already stated in the memorandum above quoted, a wide-spread demand for
inspection of feeding stuffs has caused the enactment of laws in this regard in many

f the States of the American Union.

These laws require that concentrated feeding stuffs offered for sale shall be regis
tered, and their value in protein and fat, distinctly stated upon the package. Most
f the laws in question, exempt from license the following classes of feeds

1. Hay and straw.

2. Whole seeds or unmixed meals made directly from the entire grains of
wheat, rye, barley, oats, Indian corn, buckwheat and broom corn,

}. Wheat bran and wheat middlings not mixed with other substances

{. Wheat bran and wheat middlings mixed together, but not mixed with
other substances,

5. Pure grains ground together, unmixed with other substances

[he Kentucky law (1906) exempts nothing from legal registration and inspection,

t hayv and straw.

X CO|

This seems to me the more ravional mode of proceeding. Hay and straw are the
'H)w"\ are ";l’nlhlu of in‘ill;{ accurately valued |v_\' direct examin
A}rl)iiwl to a feed, means

normal feeds for cattle.
vtion on the ]lll'x of purc hasers '”l(‘ term “ concentrated
that it contains nutritive material in a more concentrated form than hay and straw
wind the necessity for inspection lies in the fact that the actual value of these feeds is not
ipable of being determined by ordinary observation on the part of a purchaser
Even such well known feeds as bran, middlings, shorts, chop-stuff (moulée), &e.,
differ very greatly in v Jlue among themselves, as may be seen from the tabulated results

of analysis, in this report

A practicable way of meeting the case would seem to be the adoption of certain
minimum standards for protein, fat and carbohydrates in bran, middlings and shorts,
and such other recognized feeds as possess distinctive names Perhaps it might be
necessary to distinguish wheat bran from oat bran, and so for other grains ; but this
is a matter for consideration. In all cases of mixed feeds, the manufacturer should be
required to state either or both the composition of the feed, and the value in percentage
ot protein, fat and carbohydrates, the last term being understood to mean the difference
between the sum of moisture, ash, protein, fat and fibre, and the total weight of the
material. In this way it will include starch, sugar and pentosans, which last usually
constitute about 10 to 15 per cent. of the whole, and have ]A]'I)ll;llbl}' a less nutritive
value than starch and sugar ; although this value is not as yet well known.

If my view of this matter is correct, it will be necessary in the first instance, to
define the terms bran, shorts, middlings, chop-feeds, oil-cake, &ec., and to insist upon
identified by registration numbers, and offered for sale under a

\l other feeds being
Of course it would remain open to

guaranteed value in protein, fat and carbohydrates.
any miller who preferred doing so, to register a special grade of bran, shorts or chop-
feed, and to guarantee for it a minimum value in nutritive matter ; but the terms bran,
shorts, &e., should themszlves be so defined as to fix a minimum value for material sold
under these names,

T e A § A S S AT P S S
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Bran (see Table TI). This may be a product of the milling of oats, barley, rye or
wheat, but usually the last named grain. It differs from straw in that the inner surface
of the bran flakes is made up of the nutritious layer of the grain, which is rich in
protein and fat

The following data may be cited for bran :—

Samples. | Protein Fat Fibre

P.C p-C P
Winter Wheat bran ~Connecticut, 1905, 9 1590 156 877
Spring 16 1406 170 1054
Legal Standard, North Carolina, 1907 1450 100 950
K wcky, 1907 15 00 100 800
Inland Revenue Bulletin No. 116, 1906 20 13-4 247 11°11
No. 156, 1908 27 1474 348 869

The above figures indicate Canadian bran as slightly lower than legal bran in such
of the United States as have fixed a standard for the article. On the other hand, it is
to be remembered that the samples of bran analysed in this laboratory have been sold
simply as bran, not necessarily derived from wheat

Widdlings cr Shorts (see Tables 111 and IV). T am unable to distinguish between
these terms, which appear to be synonymous. Middlings would seem to be the coarser
material, sifted out from the products of a second treatment of the wheat by crushing
the coarsely ground material that is sifted out from the bran after the first grinding
If this be correct, middlings should contain less fibre and more protein and carbohy
drates than bran.

The following data are available regarding middlings or shorts

Samples. | Protein Fat Fibr

Middlings —Winter Wheat, Connecticut, 1905 4

Spring 16
#gal Standard, North Carolina, 1907

Kentucky, 1906,

Shorts—Inland Revenue Bulletin No. 116, 1906 9
Middlings 9
Short No. 156, 1908 29
Middlings -

Chop, Chop-feed, Moulée, Provender, dc.—Feed sold under the above names is
usually so finely ground that the components are not distinguishable by the eye, and for
this reason such feed lends itself to very ready adulteration with chaff, corn-cobs, and
other matter of little value.

Typically, T understand that chopfeed is intended to be whole grain, more or less
finely ground. The grain used may be oats, wheat, &ec., or mixtures of these. It is in
its nature of so various character that it is manifestly unfair to the purchaser to offer
it without a guarantee of its feeding value. For this reason it would probably be
impracticable to attempt to fix a legal limit of value for chop-feeds, as such.
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Some idea of the great variations existing in chop-feed may be obtained from
examining the list of 28 samples, purchased under this name, and reported herein.
(See Table V.) Tt will be seen that the protein value varies from 2050 per cent to
613 per cent. ; the fat from 4'96 to 1-20 per cent. and the carbohydrates from 75-27
to 5598 per cent.

Oil-cake Meal ; Linsced-oil Meal ; Cottonseced Meal.—These feeds consist of the
ground residues left after the oil has been extracted from linseed or cottonseed. Their
feeding value depends upon the high percentge of proteids contained by them, and also
upon the residual oil left after treatment ir the press.

Since the introduction of the use of a solvent for the extraction of the oil (new
process), the residual oil is much reduced in quantity, and many of the United States
require that the oil-cake meal shall be defined as “Old Process” or “ New Process,”
when offered for sale.

The following values for these meals are taken from Bulletin 108, Bureau of
Chemistry, Washington.

COTTON SEED MEALS

1

e PRrOTEIN Fan
Source of Samples 72
< 'Maximum Mininum.| Ave rage. Maximum/ Minimum.| Average
P p.c. P p.C p.c p.c
Pennsylvania, 1900-1901 ., 8 1600 12°50 1440 12°25 10°10
New England, 1898-1899 205 52 60 10 30 1540 1700 11°'20
New York, 1898-1899 14 50 69 11 68 45 64 13°16 10°82
LINSEED MEALS
“Old Process” Meal
Penndylvania, 1900-01 24| 3781 2969 3410 888 3 b4 604
New England, 1898-99.. 25 3390 & 3570 960 2:70 72
New York, 189599 14 3819 2369 3574 886 5:72 719
** New Process” Meal,
Pennsylvania, 1900-01.. 3463 3400 342 2'92 219 263
New England, 1898-99 3960 3820 360 180 2°40
New York, 1898-99, b 3519 36 14 479 2'901 367

In Table VI, of this report, are given the results of analysis of 27 samples of

linseed meal or oil-cake meal. The contents vary as follows

Proteids Maximum . : 3919
Minimum.. 1969
Average .. 31-23
Fat - Maximum. : 24'14
Minimum . . 165
Average . 689
Carbohydrates Maximum . 5468
Minimum 26-99

Average . . Ntk 42:17




Tt will be noted that while there is little difference between the protein content

of Old and New process meals, the oil content is much lower in new process meal. On
account, of this fact, and the considerable variation between maximum and minimum
values, it is evident that the only just way of putting such feeds on the market is that
of guaranty.

I recognize the importance of stating the food value of these articles in as simple
terms as possible. For this reason it would be unwise to introduce discrimination
between the varying nutritive values of starch, sugar, pentosans, and other substances
which T have grouped under the general term carbohydrates. That such differences
of value exist there can be no doubt ; but not only are they comparatively slight, but
they are very imperfectly known

Fats are usually taken as having 2} times the feeding value of starch. This
valuation is based on their heat producing (Calorific) equivalent ; and is probably not
far from the truth, under normal digestive conditions.

If we could place a relative feeding value upon proteids it would then be possible
to obtain a single expression for the relative values of feeds. The advantage of having
such a simple expression of value is self-evident. Nor is the attempt to use such an
expression of value now made for the first time. Both in Germany and in the United
States (See Bull. 106, Wisconsin Agr. Exp, Station) efforts have been made to devise
a way of stating, in a single term, the values of stock-foods. Proteids, fats and starches
have been relatively valued in the ratio 3:2:1; and many refinements have been
attempted, these being based upon considerations of digestibility.

[ am inclined to think that the above ratio gives too low a value to proteids ; and
am further convinced that, in the present state of our knowledge regarding the digesti-
bility and consequent nutritive value of the various proteids and carbohydrates, it
unwise and even misleading to attempt to give great refinement to any simple expression
of relative value. Certainly the attempt to make such a value coincide with the tr

values of these articles, is to ignore the varying conditions of production and demand
It is easily conceivable that on one farm a given feed may be of greater importance than
on another, in the same way that a fertilizer of given ¢ omposition may have a high value
for a particular soil, and a lower value for a soil of a different character.

For the purposes of this report T have used the following relative value

Per unit
Carbohydrates (Starch, Sugar, Pentosans, &e,) |
Fats )
Proteids {

So far as I am able to get information on the subject, these numbers indicate fairly
well, the values of the substances named. The numbers must be considered as subject
to revision, and to change, on sufficient grounds.

In a general way they may be considered as furnishing a helpful guidance in com

paring individual samples with each other. The following statement gives, at a glance,
the extreme and mean values of these feeds, in terms of the relative value.

Samples
Maximum|Minim Mea
I P P
Bran—Table 11 ., 27 132 113
Shorts—Table 111 29 144 116
Middlings—Table TV 7 185 123

Chop Feeds—Ts
0il Meal—Table VI

147 88

203 159

A, IO T ke
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That the above values approximate the trade values of the feeds, in a general way,
appears from the following trade prices, (retail), which have been obtained from
Ottawa dealers.

B S e s NPT . ... $1.30 per cwt.
b Shorts and Middlings ot b ... 125 vo $1.35 per cwt.
! Chop-feeds (Provender). . .. . vaaseaeas 1 1, 00 DEEOWS,

Linseed Meal.......... veveiveieeea.s 4.00 per cwt.

Chop-feeds, vary so much in value, that chey especially call for a guaranty. The
proprietary foods, sold under distinctive brand names, should evidently carry a guarantee
of value.

In Table VII, I have arranged 24 samples, of miscellaneous character, such as did
not permit of their being classified with those included in the preceding tables. Several
of these are not to be regarded as foods, in the usual sense, but rather as cattle
medicines. Others are condimentary foods. Most of them are proprietary. The
examination and discussion of this class of articles will be treated at some future time.

I beg to recommend the publication of this report as Bulletin No. 156.

[ have the honour to be, Sir,
Your obedient servant,

A. McGILL,
Chief Analyst.
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TasLe II.

No. of Sample

25672
26674
2677
26351
263563

27393

27397

27903
28859
28863
28865
20594
315631

31180
32197
32181

32487
32490
32493
32496
33369
34112
34804
34810
34815

35017

Means .

CONCENTRATED

nsture,

M«

Z

p. ¢
624
660
6°10
)
58
78
636
630
600
470
28
410
650
' 64
' 70

72
618
620

y D8
5 60
616
524

144
638

) 96
58O

' 73

20

COMMERCIAL

BRAN

* For explanation of the relative value see page 8,

00

94

94

00

06

FEEDING

STUFFS,

2

288

11

16

20

129

119
119
130
126
123

129

126

8%




£
4

e

Number of Sample

63
25674

25670
25676
26349
26352

704

180

* For explanation of the relative value see page 8

21

SHORTS

< & = =

P ¢ p. ¢ P« P ¢
%] 110 17 06 V37 i
o 2°48 1638 528 772
00 162 17°25H ' D2 644
) {18 15°31 407 ) 36
60 476 1758 432 ) 64
90 1 40 17 50 {08 1'72
70 192 18°38 3 04 7'08
[ 458 810 4 47 884
0 0 18°68 ) 1024
80 2 N 1479 304 632
0 3 14 18°32 18 N 88
o0 2° O 1688 310 800
25 108 14°19 467 784
1 £10 1044 197 12
G0 §:2 1681 y 60 680
65 3 84 1681 )31 764
80 3 04 1741 3 36 8 68
W 104 16°19 486 664
W) 00 1731 ' 41 ) 92
§ 138 1856 ) 4H 622
70 82 1550 02 723
9 306 17°25 ) 692
08 340 1521 3 42 b b0
12 168 1569 3 h3 ) 28
10 1 30 1700 08 768
6 164 16-22 ) ) 06
) 2'82 1581 265 836
4 15°13 1°81 648
i) 360 1513 161 9°52
35 396 16 44 423 7°33

-CONCENTRATED COMMERCIAL FEEDING STU

Relative val

139

139
131

136




TapLe IV—-CONCENTRATED COMMERCIAL FEEDING STUFFS

MIDDLINGS

No. of Sample

26348 ” 2 ;-9 8908
6647
o664
20600 ] 9 ¢ 3-8 6378
31176 08 168 287 { 60°09
J3486

J3487
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TasLe V—CONCENTRATED COMMERCIAL FEEDING STUFFS.

CHOP FEED (MOULEE)

No of Sample

11181
31530
31634
31538
2177
32183
32184
32185
32186
33366
110
M1
34113

Special

Means

* For explanation of the relative value see page 8




34809

Ml

00

612

604

101

24

CONCENTRATED COMMERCIAL FEEDING STUFFS

AL OR OIL CAKE MEAL

o

180
159
196
IS8

194

167
194
189
192
203

197

180
180
163
194

190



TasLe VII-CONCENTRATED COMMERCIAL FEEDING STUFFS.

MISCELLANEOUS

Remark

26344 Bird Seed eed, not analyzed
26345
26346

77906 Vietor Brand ) 3 ) 202 63 ' with Table V Se

nd 2846

0440 Bibby

33367 Calf Meal

018 National Stock Foo
27901 Anglo Saxon
0447 Herbageum

10°15
mimon salt
tains 10°G0 per cent

mon

1CtS are
1201 of Bt
nd 28052 of Bulle

25671 Carnafac

30453 Hess. 25 per cent of
Is rather a

on powder than a

Other samples of

Hes ! ts are Nos,

28471 and H of Bulletin

116,

304564 Pratt's, 15'3 2| OG- 6 Contains 7°24 per cent com
mon salt. Is a condition
powder rather than a food
For other Pratt products,
see Bulletin 116, No. 28459
ind Bulletin 117, Nos, 26857
and 2847

31183 Molascuit &2 { 2t i Contains 4*48 percent of com
mon salt. Is of little value
as a food, but may have
medicinal properties,
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VII—CONCENTRATED COMMERCIAL FEEDING STUFFS

TABLE

MISCELLANEOUS—Concluded,

Remarke,

1 No. of San

133 Contains 7°19 per cert of
common salt.

111 (Contains about 14 per cent of
common salt. For other
International products, see

vos. 271 24121, 29055,

, 28470, 28571,
2 042 of Bulletin
116 ; Nos. 28480 and
28482 of Bulletin 117

128 |Contains 6°92 per cent “of
common salt.

33366 Dietic

34105 International..

84108 Canada Stock Food 7°20 11 40

35013 Herb Food 350 1306 133

35016 Meat Me 2748 212 |Contains 12°06 per cent of
common salt




