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MEAT AND BONE BY-PRODUCTS
BY

FRANK T. SHUTT, M.A., D.Sc, F.I.C.

Dominion Chemist

AND
S. N. HAMILTON, B.A.

Assistant Chemist

This bulletin presents for the first time in Canada a detailed review of

those highly nitrogenous feeds—the output for the most part of the packing

house. These are necessarily high-priced feeds and for this reason if for no
other a knowledge of their composition and nature is essential to their economic

purchase and use.

The feeding-stuffs on the market which may be considered under this

heading are for the most part' by-products of the packing house, slaughter

house and fish canneries. They include meat and blood meals, tankage, bone

meal, fish meals and a number of other related materials and consist of varying
proportions of meat, fatty tissue, blood and bone, according to their source and
method of preparation. As a class, they are highly nitrogenous concentrates,

with great variation in their percentages of bone and fat. These concentrates

constitute a valuable source of protein and bone-making material and are

especially useful in the feeding of swine and poultry. It is essential that they
should be prepared from fresh materials and as purchased should be sweet and
sound, free from rancidity and mould. From the foregoing it is obvious that

these feeding-stuffs should be purchased always on guaranteed analysis.

Much confusion exists in respect to the meaning attached to the names
under which these materials are sold. For example, at present there is no clear

understanding as to what constitutes a meat scrap as distinguished from tank-

age. In order to classify these products and obtain data for the establishment

of much-needed standards, it was decided, as a preliminary step, to make an
analytical survey of these materials as at present manufactured in Canada.

For co-operation in this work, and more particularly in the collection of

the samples, the Division is indebted to the Seed Branch and the Health of

Animals Branch, Department of Agriculture.

The samples are, we believe, fairly representative of the several classes

of these animal products and include meat meals and scraps, digester tankages,
meat and bone meals and scraps, digester meal and bone tankages, bone meals,

blood meals, cracklings and edible fish meals. In the tentative classification

which has been adopted for the presentation of the data, the composition of the

material has been the determining factor.

MEAT MEAL, MEAT SCRAP
In the Regulations made in pursuance of the Feeding Stuffs Act, " Meat

meal and meat scrap are the ground residues from animal tissues exclusive of

hoof and horn. If they bear a name descriptive of their kind, composition or

origin, they must correspond thereto." They are distinguished from meat and
bone meal, and meat and bone scrap by containing less than 10 per cent of

phosphoric acid.

The series analysed comprises nine samples, the products of three Cana-
dian firms. Two of these products are sold under brand names which are not
in conformity with the present classification, though they are high-class

materials in every respect.
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Eight of the nine samples analysed contain 50 per cent or more of protein
and therefore, while this product will always carry its guaranteed analysis, it

would seem reasonable to expect a minimum protein content of 50 per cent for
products labelled meat meal or meat scrap.

The fat content in the series ranges from 5-31 to 15-55 per cent. It would
seem desirable, in order to enhance keeping qualities, that this constituent
should be kept below 15 per cent.

All the samples conform to the tentative limit with respect to phosphoric
acid.

Important as the percentages of the nutrients are in valuing these products
it is of equal importance that they should be sound and wholesome, that is, free

from the taint of rancidity and decomposition. A low moisture content is

undoubtedly conducive to good keeping qualities and it would seem, from the
present inquiry, that the moisture content should be kept below 10 per cent.

This we believe would be in the interest of both manufacturer and consumer.

DIGESTER TANKAGE

The definition for this product as laid down in the aforementioned Regu-
lations is " Digester tankage is the residue from animal tissues, exclusive of

hoof and horn, specially prepared for feeding purposes by tanking under live

steam, drying under high heat and suitable grinding." It is distinguished from
digester meat and bone tankage by containing less then 10 per cent of phos-
phoric acid.

The series comprises eight samples, from four Canadian firms. One sample
(No. 63494) is wrongly named, according to the Regulations, since the word
11 bone " is used in the brand name and it contains less than 10 per cent of

phosphoric acid. It might possibly be considered that the use of the term
" blood meal " in the brand name of No. 63496 is not in conformity with the

present definitions.

With one exception (No. 63316) , all the samples contain between 55 and
60 per cent protein. This series gives no support to the view that the protein

content of any class of digester tankage should be placed lower than 50 per

cent.

There is a very large range in the fat content of the series and the remarks

made respecting this constituent in discussing meat meal (meat scrap) are here

equally applicable.

All the samples conform to the tentative limit with respect to phosphoric

acid.

The condition as to sweetness and freedom from rancidity was quite satis-

factory throughout the series. Although digester tankage as produced is no

doubt sterile, its keeping qualities will no doubt be in some measure deter-

mined by its moisture content. Probably a maximum limit of 10 per cent might

be suggested.
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MEAT AND BONE MEAL, MEAT AND BONE SCRAP

This product is the same as meat meal (meat scrap) in respect to source

and manufacture but differs from this material in containing more than 10
per cent of phosphoric acid.

Three of the four samples constituting this series are correctly named, one
(No. 63346) is designated meat meal, whereas its phosphoric acid content would
place it rightly in the class under consideration here.

The range in protein content is practically from 45 to 53 per cent; that of

fat from 5 to 8 per cent; and of bone phosphate from 20 to 35 per cent.

The bone phosphate in this product has an important nutritive function,

especially when the material is used for pigs, calves and poultry. It would
therefore seem desirable that the phosphate content should not only be stated

in the guarantee but recognized in the establishment of standards for the

grouping into grades or classes of the several sorts of meat and bone out-puts

now on the market.

DIGESTER MEAT AND BONE TANKAGE

This product carries the same definition as digester tankage with the

exception that the insertion of the words " meat and bone " calls for a phos-
phoric acid content of more than 10 per cent.

Table IV presents the composition of four samples grouped under this

heading. Sample No. 63477 has been included for the reason that it contains

more than 10 per cent phosphoric acid, although the brand name would place

it with the group, digester tankage. It may be noted that this sample con-

tained a very high percentage of moisture and, as a result of its poor keeping
qualities, had badly moulded.

Leaving out of consideration the aforementioned samples, the protein

content of the series lies between 50 and 55 per cent and the fat between 10 and
15 per cent with a phosphoric acid content between 10 and 11 per cent

—

approximately 22 to 24 per cent of bone phosphate.

Attention may be directed to the low moisture content of samples Nos.
63505, 63533-4, a factor undoubtedly conducive to the sweet and wholesome
condition in which the samples were received. All very satisfactorily meet their

guarantee.

BONE MEAL

Bone meal as intended for feeding purposes, otherwise known as feeding

bone and poultry bone, may be described as consisting of animal bones which
have been cooked in open kettles and ground to a suitable size. It has been
suggested that the standard for this product be protein, not less than 25 per
cent, and phosphoric acid not less than 24 per cent.

The series examined consists of ten samples, from four firms.

Seven of the samples carry a guarantee, which in respect to protein is

fully met in each case. The one sample (No. 63415) which is slightly below its

guarantee in phosphate possesses a relatively high protein content and is to

be regarded as a pure bone meal.

The maxima and minima data indicate a very desirable degree of uni-
formity in composition throughout the series.
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BLOOD MEAL
It has been suggested that the definition for this product should read,

" blood meal or blood flour is ground dried blood and must contain not less than
70 per cent of protein and not more than 4 per cent of ash."

The composition of four samples, from four firms, is presented in table VI.
The range in protein content is from 60 to 75 per cent, three of the samples

containing practically 70 per cent or over. No. 63318 may be considered as of

very good quality, by reason of its high protein and low ash. One sample in

the series (No. 63417) would not meet the requirements of the proposed defini-

tion; it is 10 per cent too low in protein and excessively high in moisture and
ash.

Three of the samples bear guarantees in respect to protein content; one
only (No. 63492) meets its guarantee satisfactorily.

CRACKLINGS

The following is a suggested definition for this animal product: " Cracklings
is the residue from permitted animal tissues after partially extracting fat and
oils by cooking in open kettles, and which contains over 15 per cent of fat. It

must be free from blood or stick."

The series examined comprised three samples, from two firms. One of these

(No. 63411) bore simply a brand name and was placed in this group by reason
of its fat content. Of the remaining samples, one is labelled " beef " and the

other " pork " cracklings.

The range in protein is practically from 25 to 50 per cent; in fat, practically

from 40 to 70 per cent.

In the case of one sample (No. 63387) the guarantee- respecting protein is

not met but as regards fat it is exceeded by nearly 8 per cent. No. 63388
satisfactorily meets its guarantee. All the samples were free from rancidity.

The use of cracklings as a feeding stuff is rather restricted ; its employment
is practically confined to the rations of poultry, dogs and foxes.

EDIBLE FISH MEAL
Fish meal is a feeding-stuff product obtained by the utilization of surplus

fish and fish offal, the process of manufacture comprising the reduction of the

fish or offal by steam cooking, the separation by skimming and pressure of the

larger proportion of the oil and the drying and grinding of the residue. The
fish and fish wastes employed must be fresh and sound and the several oper-

ations carefully and thoroughly carried out, if a wholesome, palatable meal with

good keeping qualities is to result. Unsound fish or waste will result in unwhole-
some and rancid products, unpalatable to stock, likely to produce scouring and
other digestive troubles and apt to cause tainted meats, milk and eggs.

The composition of fish meal varies greatly, depending on the nature of the

raw product—whole fish or offal—and the thoroughness with which the several

steps in its preparation have been carried out. It appears to be essential to

the keeping qualities of the meal that the oil should be extracted fairly

thoroughly, and the high-grade meals are those with a low oil content.

Fish meal, though usually containing a notable amount of oil, is essentially

a nitirogenous concentrate containing as a rule, from 50 per cent to 60 per cent

protein. There is frequently present, especially if fish offal has been used, a

high percentage of phosphate of lime. This feature may be a valuable one

from the feeder's point of view, especially for young stock and also in enhancing

the fertilizing value of the resultant manure.
The series examined comprised seven samples, the product of four firms

operating on the Pacific coast.
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Laboratory No. 67440.—This " salmon meal " is manufactured from heads,
fins, tails and entrails, in the cannery, by digestion, with separation of oil.

The cooked material is pressed, dried and ground. While not meeting its

guarantee in respect to protein, it exceeds it in fat, which reaches the high figure

of 20 per cent. It contains about 12 per cent of bone phosphate.

Laboratory No. 67441-—This is " dogfish meal ", the whole fish being used
in its manufacture.

Laboratory No. 6744%-—This meal is made from salmon offal, the process
consisting of digestion with live steam, separation of the oil, pressing and
drying of the residue. In protein content it is very similar to No. 67440

—

another salmon meal—from which it differs, however, in containing less oil

and more bone phosphate.

Laboratory No. 6744$-—Dogfish meal, made from the entire fish, the process
of manufacture being that already outlined for No. 67442. It differs from the
other two dogfish meals of the series in having a lower protein content; all three

are very similar in regard to oil and bone phosphate.

Laboratory No. 67444-—Halibut meal. This is made exclusively from
halibut heads, which are digested with live steam under pressure, the material
removed and subjected to hydraulic pressure to remove oil, dried and ground.

It possesses the highest protein content in the series and the second highest

percentage of bone phosphate.

Laboratory No. 67445-—Salmon meal. Made from salmon offal of the

canneries, in the same manner as described in the preceding paragraph.
It closely resembles the other two salmon meals of the series in protein

content; in respect to oil and bone phosphate its results approximate those of

No. 67442.

Laboratory No. 70275.—Dogfish meal. The fish is cooked in large steam-
jacketed kettles, the contents emptied into filter cloths and subjected to

hydraulic pressure for the removal of the oil. The residue is dried, ground and
bagged.

In composition, as in appearance, this sample is very similar to No. 67441.

This series throughout consisted of meals of excellent quality—rich in pro-

tein, oil and bone phosphate; they were all sweet, sound and wholesome.
It is desirable in the manufacture of edible fish meals that the raw material

be fresh and that the moisture and oil in the finished product be kept sufficiently

low to ensure good keeping qualities.
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