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Secrion L—STATEMENT OF THE OBJECTS, AND GENERAL PLAN, OF THE

INVESTIGATION.

A xNowLEDGE of the quantitative relation of the organs or parts, and of the ultimate
and proximate composition, of animal bodies, is of great interest in many points of view.
More or less accurate conceptions on these subjects, are essential to the Chemical
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Physiologist, in determining the relations of the system, to the matters ingested as food ;
nor is such knowledge an unimportant element in studying the changes which the
latter undergo, and the offices they subserve, in their passage through the body.
Especially, is a knowledge of the general composition of the animals slaughtered as
human food, of great importance in the application of Chemistry and Physiology to
Dietetics. This, indeed, is a branch of applied physiology, so to speak, which, owing in
great part to the attention drawn to it by the labours of Boussinéavrr, MULDER, and
Liesia, from fifteen to twenty years ago, may be said to have entered upon a new era
about that period. Itis, moreover, daily gaining ground, both with the Physician and
the Economist. To the Farmer, too, who is engaged in producing animal food for the
consumption of the community at large, it is very desirable to know something of the
chemical relations of the substance so produced and sold, to the constituents expended
in producing it. In other words, he should possess some data for determining—what is
the probable proportion of the consumed food, or of its several constituents, which he
recovers in the form of meat *—how much he may calculate as manure —and how much
as expenditure or loss by the feeding process?

It is obvious, that these comprehensive factors involved in the great question of animal
nutrition, may be sought, individually, or collectively, and in various ways. For valu-
able contributions on special points, we are indebted to DuLoNG and DESPRETZ, to ALLEN
and Pepys, to Dumas and MILNE-EDWARDS, to ANDRAL and GAVARRET, to REGNAULT and
REISET, to COATHUPE, SCHARLING, VIERORDT, MARCHAND, BECQUEREL, LECANU, CHOSSAT,
Biscnorr, PERrsoz, and others. For the study of the subject in its more collective form,
we are indebted, more particularly, to LiNiNG, to DALTON, to BoussiNgauLt, to LieBIG,
to Prayraig, R. D. TnomsoN, PAYEN, VALENTIN, SiMoON, BIDDER and ScHMIDT, BARRAL,
and LEEMANN. So far as the animals of the farm are concerned, the labours of Bous-
siNeAULT, E. WoLrr, RiTTHAUSEN, and HENNEBERG, stand prominent for persevering
experimental research ; whilst to Liesi¢ we owe much for the stimulus given, and the
discussion incited, by his generalizations on various branches of animal chemistry. To
LEHMANN again, independently of his own original researches, we are indebted for a
systematic review of the labours of others; and we are glad to have the sanction of one
who has ably executed the task herein implied, to the importance, under the existing
conditions of our knowledge, of the sfatistical method of inquiry. Thus, he says—

“ As long as zoo-chemistry and the theory of the juices continue to occupy their pre-
sent subordinate position, the only method by which the foundation necessary to an
exact investigation can be obtained is that which we may term the statistical. Lizpig,
BoussiNGAULT, and VALENTIN have indeed, with a more correct view of what was
required, attempted to compare the final effects of the whole with the material sub-
-strata- supplied to the organism. We cannot, it is true, arrive at any conclusion
regarding the working of the process itself by a mere juxtaposition and quantitative
comparison of the ingesta and excreta of the animal organism, any more than we can
judge of the causes and course of diseases by the number of fatal cases recorded; but

‘ 312



496 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

such experiments furnish us with certain general results which serve as guides to further
investigations*.”

The statistical method itself, may, however, be very variously carried out. It may be
sought to determine the several separate factors coincidently upon one and the same
animal, placed under given conditions. Or, they may be investigated, either one by
one, or coincidently, upon a large number of animals, so as to exclude, as far as possible,
the influence of special circumstances, or of individual peculiarities. We have found it
necessary to have recourse to each of these modes of operation.

Our more immediate branch of the subject on the present occasion—that of Animal
Composition—obviously constitutes but an item in a general inquiry into the chemical
statistics of animal nutrition. Such an inquiry, looking at it from an agricultural point
of view, we have considered as involving the following distinct objects of research :—

1st. The amount of food, or its several constituents, consumed in relation to a given
weight of animal within o given time.

2nd. The relation of the gross increase in live-weight, to the amount of food, or its
constituents, consumed.

3rd. The comparative development of the different organms, or parts, of fattening
animals ;—their final ultimate and proximate composition;—and the probable compo-
sition of their gross increase of live-weight, during the feeding process.

4th. The composition of the solid and liguid excrements—that is, the manure—in
relation to that of the food consumed.

oth. The loss or expenditure of constituents, by respiration, and by the cutaneous
exhalations—that is, in the mere sustenance of the living meat and manure-making
machine.

The general plan of experimenting adopted may be briefly described as follows :—

Some hundreds of animals, Oxen, Sheep, and Pigs, were supplied, for many weeks
consecutively, with given quantities of food of known composition. The weights of
the animals themselves were also taken, both at the beginning and at the end of the
experiments. The data were thus provided for ascertaining the amounts of food, or of
certain of its constituents, which were consumed in relation to a given weight of animal
within o given timie, or which were required to yield a given amount of gross increase
in live-weight. Most of the results relating to these first two branches of the main
inquiry, have been published in detail elsewheret; and we shall have to addu¢e only a
condensed summary of them, when we come to apply the more special results of the
present Paper.

To ascertain the relations, and the tendency of development, of the different parts of
the system, the weights of the organs, and parts—also of several hundred animals—

* Cavendish Society’s translation of Lzuaanx’s Physiological Chemistry, vol. i. p. 14.
t Journal of the Royal Agricultural Society of England, vol. x. part 1; vol. xii. part 2; vol. xiil. part 1;

vol. xiv. part 2; vol. xvi. part 1. Report of the British Association for the Advancement of Science, for
1852; ibid. for 1854. '
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were determined. It is one of the objects of the present Paper to treat of the
summaries of the results so obtained; and the details will be given for reference in the
Appendix. '

To determine the wltimate composition, and in a sense the proximate composition
also, of Oxen, Sheep, and Pigs, and to acquire the data in such manner that they
might serve to estimate the probable composition of their increase whilst fattening, was
a labour obviously too great to be undertaken with a large number of such animals.
A few individuals only, of each of the above descriptions of animal, but in different con-
ditions of maturity, were therefore selected for the purpose. It is to the methods, and
to the results, of the analysis of the animals so selected, and to the application of the data
thus arrived at, that we shall have chiefly to address ourselves on the present occasion.

Ten animals were submitted to analysis. Those taken were— '

1. A Fat Calf;—of the Durham breed; 9 or 10 weeks old ; taken from the dam feeding
upon grass; killed September 12, 1849.

2. A Half-fat Ox;—Aberdeen breed; about 4 years old; had been fed on fattening
food, but had grown rather than fattened ; killed November 14, 1849.

3. A moderately Fat Ox ;—Aberdeen breed ; about 4 years old ; fed on fattening food;

killed October 30, 1849.

A Fat Lamb ;—Hampshire Down; about 6 months old ; killed August 17, 1849.

A Store* Sheep;—Hampshire Down; about a year old ; killed February 28, 1850.

A Half-fat old Sheep ;—Hampshire Down Ewe; 3} years old; killed May 3, 1849.

A Fat Sheep ;—Hampshire Down; 1} year old; killed May 7, 1849.

A very Fat Sheep ;—Hampshire Down; 1% year old; killed December 13, 1848.

A Store* Pig; killed May 12, 1850.

10. A Fat Pig; same litter as last; fed on fattening food for 10 weeks; killed July 18,
1850.

The still remaining points of the main inquiry are :—first, as to the composition of the
solid and liquid excreta, in regard to which we have collected much experimental data,
which must form the subject of a separate Report:—and, secondly, as to the proportion
of the food-constituents expended or lost by the respiratory and other processes. The
latter amount is obviously the complementary quantity making up the constituents
consumed, those assimilated being estimated, and those voided in the solid and liquid
form determined experimentally, and the sum deducted from the whole amount of the
solid and liquid ingesta.

After this brief outline of the scope of the main inquiry, of which the subject of the
present Paper constitutes but a branch, it will be sufficiently understood, that it was
chiefty with a view to the agricultural bearings of the results, and to their connexion
with collateral investigations, that the researches now to be recorded were planned and
executed. So enormous, indeed, has been the labour necessarily expended in so deter-
mining the ultimate composition of several animals as to serve the special purposes pro-

* The term “store’ is applied to animals not yet put upon fattening food.
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minently in view, that it was found quite out of the question to comprehend in the
inquiry much that otherwise would have been desirable. Attempts were in fact made,
to associate with ourselves a Veterinary Physiologist, but the undertaking was found to
be impracticable. Still, it is hoped, that the analytical labour of several years devoted
to such a subject, though it may lack the special direction of either the Physician or
the Physiologist, may yet supply important facts to both. We have, then, only faith-
fully to record the manner and circumstances of attaining our results, leaving it to
others to determine, to what they are, and to what they are not, applicable, beyond that
to which we ourselves apply them.

Secrioy IIL.—METHODS OF EXPERIMENTING, ANALYSIS, ETC.

The following is an outline of the plan adopted, in determining the actual, and
proportional weights, of the organs and parts of the numerous animals operated upon
with that view, and in determining the composition of the ten animals which were
further analysed.

1st. Determination of the Original or Fresh-weights of the Entire Bodies, and of the
Internal Organs, and other separated Parts, of Calves, Oxen, Lambs, Sheep, -and
Pigs.

After being fasted eighteen to twenty-four hours, the weight of the animal was taken,
immediately before being killed. This weight, is that which is afterwards spoken of as
the « Fasted-weight,” or the « Fasted Live-weight.” 1t is in relation to this Fasted Live-
weight, that the percentages of the organs, or parts, or of the several constituents of the
animals, are calculated.

The animal being killed, and the blood then flowing carefully collected and Weighéd,
the different organs and parts were separated by the butcher in his ordinary way; but
with more than usual care, and with particular attention to uniformity in the manipula-
tions. The weight of each part was taken as rapidly as possible after separation, in
order that the amount of loss to be attributed to evaporation might be reduced to the
minimum. The weights so taken, constitute the Actual Fresh-weights; and when
these are calculated to the Fasted Live-weight as 100, they are called the Percentage
Fresh-weights. In the Tables, however, for the sake of convenience, the different parts
are classified, in the butcher’s way, into  Carcass,” and “ Offal.”

In Calves and Oxen, Lambs and Sheep, the < Offal ” includes the head, the feet,
and the skin, as well as the whole of the internal organs or parts, excepting the
kidneys, and the fat in which they are embedded. The “ Carcass,” in the case of these
animals, comprises, therefore, the whole of the skeleton (excluding the head and feet),
with the whole of the muscles, membranes, vessels, and fat, attaching to it; also the
kidneys, and the fat surrounding them. The so-called ¢ Offal” of the Pig, however,
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does not include either the head, the feet, or the skin. In its case these parts are
weighed with the Carcass; and its Offal consists, therefore, only of the internal organs
and parts, excluding the kidneys and kidney-fat. Such a classification of the parts of
the animals, into Carcass and Offal, is, of course, to a certain extent, arbitrary. But,
whilst its adoption will not interfere with the study of the results in their more physio-
logical or scientific bearings, it will much facilitate the perception of their practical and
economic application.

Fresh-weights, as here described, both actual and percentage, have been determined in
the cases of 18 Calves, Heifers, and Bullocks, 249 Sheep, and 69 Pigs. Attention will
be called to a summary of these results further on in the course of our Paper; and the
details will be given for reference in the Appendix (Tables XV.—LXIV. pp. §94—677).

So much for the separation, the determination, and the calculation, of the weights of
the fresh matters. We have next to describe the further treatment of the fresh matters
themselves, in the case of the ten animals submitted to further analysis.

2nd. Determination of the Water, and Crude Dry Substance, in the Animals Analysed.

Half of the Carcass, and the whole of every separated organ or part comprised in the
Offal, were in each case operated upon. The half-carcass was separated into—

(¢) Flesh and fat:
(5) Bones:
(¢) Kidney and kidney-fat.

After being cut up, as required, these Carcass parts separately, and each of the sepa-
rate internal organs or parts constituting the Offal, were put into a large water-bath, and
were arranged in it in such a manner, that the fat which melted from any one, or any
number of the parts, could be collected and weighed separately at pleasure, in vessels
placed under them for that purpose. ~After being kept in the bath at a temperature of
912° Famur., for several days, those parts which still retained a large quantity of fat
were tied up in a dried and weighed canvass-cloth, and squeezed in a screw-press. The
further fat so obtained, was added to that obtained from the same parts by melting
only. The whole of the separated fat, after a little further exposure to the heat of
the water-bath, was then weighed; and this, together with the amount retained by the
press and cloth, which were weighed both before and after the operation, constitutes
the weight of the melted and expressed fat, as given in the Tables. The remaining
erude dry substance, generally, still retained a considerable amount of fat. But,
excluding the bones, which had to be first otherwise broken, all these dried parts were
now in such a state as to allow of being ground through a steel mill, made for the
purpose, into a coarse but manageable powder. This, then, is the crude dry substance,
excluding melted and expressed fat.
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3rd. Treatment of the Crude Dry Substance.

Accurately calculated and weighed proportional parts of the whole of the respective
crude dry matters were taken as follows:—

(2) For the determination of the Ash of each separated part.

(¢) For a mixed sample of entire Carcass Parts, for analysis as such.

(¢) For a mixed sample of entire Offal Parts. |

() For a mixed sample of the Entire Animal ;—that is, including both Carcass
and Offal parts (but of course excluding the melted and expressed fat).

The remaining portion of the crude dry substance of each separated part is preserved

as such.
4th. Determination of the Mineral Matter, or Ash.

The proportional part of each separate crude dry substance weighed out for ash, was
burnt in a platinum dish, 10 inches long and 5 inches wide, placed in a cast-iron muffle
heated by coke. The weight of the ash of each separate part being taken, proportional
parts of the respective ashes were weighed out, and mixtures made, as follows *:—

(@) Of the ashes of all Carcass parts.
(6) Of the ashes of all Offal parts.
(¢) Of the ashes of all parts; that is, of the Entire Animal.

The remaining ash of each separate part is preserved as such.

5th. Determination of the Fat not separated by melting and expression, and which still
remained therefore in the separate, and proportionally mived samples, of the crude
dry substance.

This remaining Fat was determined by extraction with ether. A portion, amounting
generally to about 4 or 5 grammes, of the crude dry substance, was weighed in a small
porcelain capsule, and the hygroscopic water determined by drying in a water-bath at
212°. The re-dried substance was then transferred into a small flask, and the capsule
rinsed into it with ether. More ether being added, and the flask lightly closed, the
mixture was digested for some time, and then thrown upon a weighed filter. The filter
and its contents were first washed with the ethereal rinsings of the flask, and finally with
pure ether, until the filtrate no longer stained bibulous paper. The ethereal filtrate,
containing the dissolved fatty matter, was collected in a small balanced flask, the ether
distilled off over a water-bath, and the flask with its fatty contents, after being fully
dried at 212°, was re-weighed. The filter, containing the matters insoluble in ether, was

* The statement of the method of preparing the ashes of the collective parts given in the text, applies to
those of all the animals operated upon, excepting the two pigs. Of these, the collective carcass, the col-
lective offal, and the entire animal ashes, were made by burning, at one process, carefully made mixtures of
the proportional parts of the respective crude dry matters,
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also dried and re-weighed. The hygroscopic water, the fat, and the matters insoluble
in ether, were thus all estimated upon the same weighed quantity of crude dry sub-
stance. A very good control was therefore obtained of the accuracy of the fat determi-
nations. Moreover, two or more analyses were always made of each specimen. 'The
results of these Fat determinations will be found tabulated in detail in the Appendix
(Table XIII. p. 592).

6th. Determination of the Nitrogen.

The nitrogen was determined by burning with soda-lime, and collecting and weighing
as the double chloride of platinum and ammonium, in the usual way. The crude dry
matters in which the nitrogen was determined, were, for the most part, as under *:—

(e) Mixed Carcass parts, without bones.

(6) Mixed Carcass Bones.

(¢) Mixed Offal parts, including bones, if any.

(d) Hair or Wool.

(e) Mixed parts of the Entire Animal, excluding hair or wool.

It will be obvious, that, owing to the heterogeneous character of these mixed speci-
mens, very great care was requisite, both in the preparation of the mixtures themselves,
and in taking the weighed quantities for analysis. Duplicate nitrogen determinations
were always made, and the individual results are given in the Appendix (Table XIV.

p. 993).

Tth. Constituents of the Ash determined.

The substances determined under this head were—
(a) Phosphoric acid.
(8) Potash and Soda.
(¢) Lime and Magnesia.
(d) Matter insoluble in acid.

As the results of the analyses of the animal-ashes must form the subject of a separate
Paper, the description of the methods adopted need not be given here.

The experimental results obtained by the methods above described are given for
reference, in full detail, in the Appendix. The discussion, seriatim, of the voluminous
data thus provided, would tend rather to embarrass than to facilitate the perception of

# The exceptions were the cases of the two Pigs. In these, the sample of mived carcass parts, upon
which the nitrogen was determined, included all the bones, excepting those of the head and feet; a separate
mixed sample was made of the head and feet, including both soft and bony parts, excepting the tongue and
Drains, which latter went with the mized offal parts in the samples prepared for nitrogen determinations.
The mixed samples of the gffal parts of the Pigs did not therefore contain bone, as did those in the cases of
the other animals.

MDCCCLIX. 3u



502 ON SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

the main and more prominent facts and conclusions, which the investigation, as a whole,
is calculated to establish. We shall seek, therefore, to bring these to view by reference
to a series of Summary Tables only. The first point to be illustrated, is the percentage
composttion of the ten amimals actually analysed. This is shown in Tables L. to VIIL.
inclusive; in which we have recorded the percentages—of mineral matter, of fat, of
nitrogen or mitrogenous compounds, of total dry substance, and of water—in certain
classified parts, and in the entire fasted live-weight, of each of the ten animals.

Seorron III —THE MINERAL MATTER—IN CERTAIN SEPARATED PARTS, AND IN THE
ENTIRE BODIES, OF 10 ANIMALS ANALYSED.

In Table I. is given the percentage of mineral matter in the fresh carcass, in the fresh
total offal parts, and in the fasted live-weight, of each of the ten animals; there is at
the same time shown, the distribution of the mineral matter in certain classified parts of
these collective weights. But, as some of the points of general interest can be more
easily studied by reference to the results given in a still more summary form, they are
so arranged in Table II. In this second Table, the only subdivision of the carcass, the
offal, and the entire animal, respectively, is into *—

() Flesh, membrane, &c., or soft parts:
() Bones: '
(¢) Hair or wool (if any).

It has already been explained, that in all the animals, except Pigs, the so-called “car-
cass,” which comprises the most important edible portions, is generally understood to
include the whole of the frame (excepting the head and feet) with the flesh and fat
adhering to it, and, in addition, the kidneys, and the fat in which they are imbedded.
Thus, the head and feet, the skin, and the whole of the internal organs or parts, except
the kidneys, constitute the “ ¢ffal.” In Pigs, on the contrary, the head, feet, and skin
are weighed with the Carcass. For the sake of the better comparison of the composi-
tion of pigs with that of other animals, the constituents of their head and feet are, in our
Tables, included with those of the offal parts; but for reference, so far as the mineral
matter is concerned, the percentages for the pigs are given, at the foot of Table I.,

on the assumption that the head and feet, as in usual practice, are included with the
carcass.

* For the actual amount of mineral matter, or ash, due to each organ or part, as separated in the original
dissection of the animals, see Tables I. to X. inclusive in the Appendix (pp- 580—589) ; and for the per-
centage amount in the separate parts, see Appendix, Table XII. (p. 591).
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Looking first to the percentage of mineral matter, obtained by incineration, in the
so-called Carcass, it is seen, as was to be expected, that the bones yielded by far the
larger portion of it. The total soft parts, indeed, in most cases, provided only about
one-fifth to one-seventh as much mineral matter as the solid framework of bones. 'The
proportion of the whole mineral matter which was obtained from the soft parts, was,
as well with bullocks, sheep, and pigs, the less the more matured the animal—that is,
the fatter; and it was much the greater in the lean condition. Thus, in the store
or lean sheep, and also in the sfore pig, the soft parts of the Carcass yielded some-
what more than a third as much ash as the bones. On the other hand, in the futtest
sheep there was less than one-seventh, and in the faf¢ pig only a fourth as much mineral
matter derivable from the soft parts as from the bones. That is to say, it is with the
nitrogenous matters of the soft parts, that the constituents yielding ash on incineration
are shown to be associated. In what chemical relation the several ash-constituents stand
to these nitrogenous matters, it is not within the scope of the present inquiry to deter-
mine. But, it is probable, that at any rate some of them (for example, the sulphuric,
and perhaps the phosphoric acid also) are, in a greater or less degree, products of the
incineration. This remark may apply to the ashes of other parts also. To what extent
there may be a loss of certain mineral constituents, when, as is usually the case, it is
sought to collect the whole by the process of incineration, depends in part on the
mineral composition of the substance, but also on the conduct of the incineration itself.
The ashes here in question were, however, prepared with great care, and at as low a
temperature as possible, so as at least to avoid all unnecessary source of loss. It seemed
desirable to call attention to these points, that in assuming, as is usually done, that the
total mineral matter of animal and vegetable products is represented by the amount of
ash they leave on burning, no more of exactitude should be attributed to the assumption
than is really due.

To proceed : in Table II. the total ash of the Offal parts is divided into—that of the
soft parts exclusive of hair or wool, that of the bones, and that of the hair or wool. On
the amount of ash indicated in the hair or wool, no great stress must be laid; for, as will
be easily understood, it was almost impossible to free these parts from adventitious dirt,
which would leave a considerable incombustible residue. As in the Carcass, so in the
Offal (which included the head, feet, and tail), by far the larger proportion of the ash
was due to the bones. The portion of the total percentage of ash in the Offal due to
the soft parts, is generally as great as in the Carcass. A part is doubtless attributable
to debris of the food not entirely removed by washing from the alimentary cavities and
passages. The blood too yielded a not inconsiderable quantity; and this portion may
be looked upon as not belonging to the fixed substance of the body, or to those portions
of the Offal which are, as the rule, appropriated as human food. The blood of the Pig
is, however, frequently appropriated to this purpose. After making some allowance on
these heads, there is still, at least in the fattened animals, about as high a percentage
of mineral matter in the collective soft parts of the Offal, as in those of the Carcass. It
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will be seen further on, how good an index is the percentage of mineral matter, to the
amount of the fixed nitrogenous compounds of the total body, or its parts.

In the third main Division of Table II., the amounts of ash yielded by the same col-

lective parts of the Carcass and of the Offal, are calculated to 100 of the entire animal
(fasted live-weight), instead of to 100 of the Carcass, or of the Offal respectively. From
this arrangement of the results we learn, that, on the average, the ash yielded by the
total soft parts of the body, amounted to considerably less than 1 per cent. of its entire
or live-weight. That yielded by the bones, on the other hand, amounted always to more
than 1, generally to more than 2, and in some cases to from 3 to 4 per cent. of the whole
body. Thus, the bones of the Pigs yielded ash amounting to 2 per cent. and under, of
the weight of the animal; those of the Sheep to from 2 to 2% per cent.; and those of
the Calf and Bullocks to, from 3 to nearly 4 per cent., of the live-weight.
It is worthy of remark, that in the fat Pig the ash due to the soft or more edible por-
tions of the Carcass, amounted to only 0-211 per cent. of the whole weight of the animal ;
the ash from the soft Carcass parts, of the three fatter Sheep to, from 0:205 to 0-339 of
the live-weight ; and that from the same parts in the fat Bullock to only 0-402 per cent.
of its whole weight. Again, the per cent. in the entire animal of ash due to bones, is
3:35 per cent. in the fat Bullock, against 3:94 per cent. in the half-fat one. There is
among the Sheep, in like manner (if we exclude the half-fat one), a diminution in the
entire animal in the amount of ash from bones, from 2:10 per cent. in the store animal,
to 1:916 per cent. in the very fat one. In the Pig, the proportion in the entire animal
of bony structure, as indicated by the amount of ash of bone yielded, declines still
more markedly as the animal fattens. Thus, the ash of the total bones of the store Pig
amounted to 2:021 per cent. of the entire animal, and that from the total bones of the
fat Pig to only 1298 per cent. of its live-weight.

Turning now to the last division, or “ Final Summary,” of Table IL., the decline in
the percentage of mineral matter in the entire amimal, as it fattens, is very clearly
brought to view. This decline is indicated not only in the amount of ash derived from
all parts of the body collectively, but in that from both total Carcass, and total Offal parts,
taken separately. The exception is the case of the Offal parts of the fattest Sheep; but
the large amount of ash in this instance was due to the great quantity of adventitious
matter not removed by washing from the wool. Calling attention to the actual figures
in some of the other cases, it is seen, that, whilst the half-fat Bullock yielded, from
all parts, 4:664 per cent. of mineral matter or ash, the fatter Bullock gave only 3-92
per cent. Again, the whole body of the store Sheep yielded 3164 per cent. of ash,
and that of the fat Sheep only 2-811 per cent. And lastly, whilst the whole of the store
Pig gave 2:669 per cent. of mineral matter or ash, that of the fat one gave only 1:649
per cent.

From the results as to mineral matter as a whole, it would appear, that during the
fattening process, neither the accumulation of mineral matter in the bony structure, nor
that in the soft parts, takes place commensurately with the increase of some other con-
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stituents of the body. It will presently be seen which are the constituents that accu-
mulate most rapidly under that process.

Seorion IV.—THE FAT—IN CERTAIN SEPARATED PARTS, AND IN THE ENTIRE
BODIES, OF 10 ANIMALS ANALYSED.

When speaking on the subject of method, it was explained, that a large portion of
the Fat of the animals analysed, was obtained from their different parts by melting and
expression, the remainder being determined by extraction with ether. In the melting
and expression manipulations, the parts were generally classed as under :—

(2) Kidneys, with the fat surrounding them :
() Other carcass parts, including bones:

(¢) Head, and miscellaneous offal parts:

(d) Heart with its accompanying fat:

(¢) Caul or omentum fat:

(f) Mesenteric or intestinal fat.

The determinations of Fat by ether were made upon the dry residues after the melt-
ing and expression, which, for the purpose, were mixed or classified to represent—

(¢) Total carcass parts, including bone:
(0) Head, and other offal parts, including bone:
(¢) Hair or wool.

Separate Fat determinations, by ether, were also made upon a mixture representing the
whole carcass and gffal parts together, excluding only hair or wool, and of course the
previously melted and expressed fat. The actual results of the melting and expression
experiments will be found in Tables I. to X. inclusive, in the Appendix. The ether
determinations are given in Table XIIIL of the Appendix. From the data thus pro-
vided, have been calculated the percentages of melted and expressed, of ether-extracted,
or of total Fat (and its distribution), in the Carcass, in the Offal, and in the Entire
Fasted Live-weight, of the several animals. These particulars are given in a some-

what detailed form in Table ITI., and in a more summary one in Table IV., which now
follow.



*S[BULITE 9740 OY} YIIM Tostredurod Jo oxes o) 103
‘spred g oY YIIM possep oxe Loty oey juq ¢ sseore)) oy yim of A[pereuns Sig oy Jo 1095 pue peey oy ‘eororvad Uy 4

1.82 || 68-9 80T 8.0 . u.ﬁi 86:2 281 012 168 60| Lo e L el 0gp 063 e sugay
o he— e A i
1-8¥% || 06-F | 180 |OF-0x| """ ¥9-1 9¢-0 6411 9-4¢||11-8 | 88| 8&-C | 86| ¥9100:8+ "~ ee-8 781 €0-6] 9-6¥ || 84 e 3id ey
e o e
V-8 1| 697 || €60 1670« " 490 00-¢ 28111098 | 0-ST! TT.T | O-S[| 691199 Tx " g 09-6 1.8 16-¢| §83! L9-1 | et 8 ax03g
) N e RN N N
£-S¥ || ¥6-01 80-1 €80 | €8-G | 61-9 66-0 1%€)68¢ ye-1¢  § 9v¢ (024 ¥0-Y| 17-£| 0561 [484 1-6¢ | 8€-G 6% +* dooys yey wryxyg
 EmEE—— N mt—
¢-€8 | €7-6 €0-1 a¥0 | 766 ¥ 16-0 1-92 | ¥8-1 | ¥-61| 18¥ | ¥98 66 L1 LG9 61-¢l €e-g ¥-Gv || 06-€ doays ye1
A e . Py
2836 68-9 86-0 820 | 103 | 08-G| 680 90 4911 06-€ | 6-01| €6-1 | 981 8.8 62:0| 69| 199 | 111 691 ¢1¢g| 88| €05 09-¢ | deaus po yerJreH
8-8I | L1-9 or-1 ¢e.0 | S8I-1| £6-T1 LT-0 011 281 ||&v& | ¥6 | 060 1-91 99-¢ 60| 80-¢ ¥I-S | €50 188 8¢5 | ¥O-¥| 9-L1| 69-1 | dooys a10)g
€82 | 639 er1 120 434 €80 128 | 10-¢ | €61 1L.€ ) 1-08 86-¥ 99-0 9821 $0-1 698 €0-¢| 9.6 189 |"TUIquuel JRy
| e A et e |
0-0€ || 96-9 ¢0-1 Tttt €88 018 §F-0 £0-1 182 €2-¢ | 3-91| 09-¢ | €98 86- UL 648 €64 691 8¢ 8F¥¢| L8| GFE| VV-¢ |TTUTUNO Ry
L8T || 11-¥ 960 el 881 1811 860 670 9%198¥% | 8% | 661} £SI 89-¢ T 99% | €9¥% | 880 88-1 9-2g|| 19-4L| 081 | L0-€ | " X0 yeFYRH
91| ve-¥ ¢TI A B 4 ¥ 20-1 €01 873 |9 | 651]9¥1 98¢ j§ 04 69-2 991 00-%| 0-0T| £GG |77 JIeo yeq
——t * RN N - f ]
g . i g .
el TEUT g .mﬁam. 23 | -sqred |syred 8 . Teun ‘mmg *syaed g “sqxed |'sjxed
- g8 syred) ~a05 . SO auol, snosu; E8 || swwo | sseo skomt 2 mﬁam 399} | ST s, snoau|, &% |l sseo | ss0 skou
g= || S g || [0 | puB |fooM| JO |, Ieey -azauw DY P | ey | -xgp | PP | E'S || [RHO | PUB OO 20 T IRIY | o PEOUR B | iy | ~reo | PP
g3 || £ g ||ou0] pesy |woxg | 9193 mes WOLT | o oLy mm poxu| zo0 punoie m“m, 19790 | peay oy | 91193 meo WO | gy | OIT m“m, poxw 10130 punoxe
m.m mmm WOLL | WoLy ”Mum woxg woxy mm woay | moxg| WO mm woid | moig ”Mwm woxy woig & | moxy |woxg | MO
Rt 4 £E ig ! g5
i Wm £ otssordxo 55 gz ‘Tewue
e B Az |, “uors e8 E 0 uoyd
m.m 2g 1730 £g ‘uorssaadxo pue Suypuw Ag g7 umﬂo pue g m.m ‘zoyyo| “UOmSsoxdxe §0 nondrosed
821 8 g3 9 | gunpu 4g | & = aye £g -worssoadxe pue Supppw &g | 2 || 4q pue
& 5 g= Suypw 4g
*syaed 1O woig *syxed sseoxe)) woIg ﬁ
" (sounsoqur pue SYORWOIS *SSBOIR))

JO SJUIIU0D chEoEv [ewuy 21Uy Jo 3YSTom-9AT] pajsey ut sa8ejuoorod

“TegO Ysoxy ut seSeuaorog

ysaxy ur sofejuoorog

*(SOUNSOJUT PUE SYPBWOYE JO SJUSIUO() 910JeToT) SUTPNTOUT “YYSTI0M-ATT DPOISET)
[PWITY oIuy uf ‘pig— (SOUTSeIU] PUE SYIBUWIO)G JO $4U0JT00) SUIpnioxe sjreg Jo mng 1enbe) [eyQ yseay U PUG—SSRIIR) YSOXT UT "3ST

‘SpPWInY uoT, ur {(1oyy Y uonpenxy £q pue ‘uowssoxdxyy Aq ‘SunpIy Aq) Iv,[ Jo saSejusore J— T @AV,




ON SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 509

TaBLE IV.—Summary of Percentages of ToraL Far (by Melting, Expression, and Ether)
in Ten Animals.

1st. In Fresh Carcass.—2nd. In Fresh Offal (equal Sum of Parts excluding Contents of Stomachs and
Intestines).—8rd. In Entire Animal (Fasted Live-weight—including therefore Contents of Stomachs and
Intestines).

[The mean percentage of Fat from Total Parts in the Entire Animal is given—I1st, by addition of the
amounts in the separate items; 2nd, with the ether-determinations made direct on a mixture of Entire
Animal crude-dry-matters (except wool, with the amount in wool added).]

Percentages in fasted live-weight of Entire Animal.
From Total Parts.

By ether de-

Pe;‘cent%gesl . dterminations

in fresh Offal irect on mix-

Description of animal Peir:e;;g:%es {excluding | From Carcass| From Offal || By addition |ture of entire

P ' Carcass contents of parts. parts. of items, animal dry
* | stomachs and matter (except
intestines). wool) and

'woolfat added.
Fat calf .ooooiiiiiiiiiiinininnnnns 16:6 14-6 10:3 4:34 14:6 14-8
Half-fat 0X cvovevviiiiiiinniiiniinnn 226 157 146 412 187 191
Fat 0Xuvviviiiiiiiiiiininiininnns 348 26+3 231 6-96 300 301
Fat lamb.. 369 20°1 221 628 283 2845
Store sheep crrereenenenen] 238 16-1 12:7 618 189 187
Half-fat old 5heep creiieeeeenes| 313 185 - 1647 6-52 232 235
Fat sheep ..........cuuet 454 26-4 26-1 943 355 356
Extra fat sheep .. 551 345 347 10°94 457 45°8
Store pig  vevevveriiiiiiiininena 281 150 187 4-68 233 233
Fat pig cevvviveniiiiiiiiinis 496 22-8 376 450 42-1 42:2
Means of all............ 344 21-0 21:7 6-40 2840 282
Meauns of the 8, excl.uding store } 365 29:3 23-2 664 29-8 299

.sheep and store pig .........
| Means of the 6, excluding the . . 56 . . 39.

store and half-fat animals ... 897 241 2 708 827 328

Taking first the percentage of Fat in the fresh Carcass yielded by melting and expres-
sion, it is seen, that the amount around the kidneys increases very considerably as the
animal fattens. In fact, practically, the judgment of the butcher on first disembowel-
ling an animal is perhaps more influenced by the fatness of the kidneys than by any
other single point. The figures show (Table III.), that, whilst the Carcass of the half-
fat Ox afforded 3-07 per cent. of fat, by melting and expression, from around the kid-
neys, that of the fatter, but only moderately fat Ox, gave 5'44 per cent. of such fat. Of
the Sheep, the Carcass of the store animal gave only 1'69 per cent. of melted and ex-
pressed kidney fat; that of the half-fat old one 360 per cent.; and that of the moderately
fat one 8'38 per cent. Again, the percentage of melted and expressed kidney fat in the
Carcass of the store Pig was 1'67, against 4-32 per cent. in that of a Pig in every respect
similar, excepting that, from the time the former was slaughtered, it was fed on fatten-
ing food during a period of ten weeks. It must be remembered, that these amounts of

 MDCCCLIX. 3x
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fat obtained by melting and expression are exclusive of a not immaterial quantity after-
wards extracted by ether, from the mired Carcass parts, in which the kidneys and kidney-
fat expressed residue were included. :

The increase in the proportion of Faf in the other Carcass parts, during the period in
which the animal is currently said to be fattening, is, as indicated by the amount obtain-
able from them by melting and expression, equally striking. But time and space will
be saved, if we illustrate this accumulation by special reference to only the fofal amount
of fat from all Carcass parts, whether obtained by melting, expression, or ether. Refer-
ring the reader, then, to the first three columns in Table III., to see how the total
amount of Carcass fat is made up, we will proceed to draw our illustrations as to the
total amount itself, from the fourth column of the same Table—or, as there repeated
without the detail, in column 1 of Table IV. It is seen, that the Carcass of the half-fat
Ox contained 226 per cent., that of the store Sheep 238, and that of the store Pig 281
per cent. of pure fat*. The Carcass of even a faf Calf, on the other hand, gave only
16+6 per cent. of total fat; which, however, is quite consistent with the current notion,
that veal is leaner than any other of our ordinary meats. Of the Carcasses better repre-
senting the average condition of butcher’s meat of good quality, that of the moderately
fat Ox yielded 34-8 per cent. of pure fat; that of the fat Lamb 869 ; that of a moderately
fat Sheep 4564 ; that of a very fat Sheep 55-1; and that of an only moderately fattened
Pig 496 per cent.

It is thus seen, that the animal food, of reputed high quality, as sold by the butcher,
and to which such a kighly nitrogenous character is generally attributed, will probably
consist of fat to the extent of from one-third, to one-half, or even more, of the total
fresh-weight of the Carcasses. To this point we shall have to recur, when taking
a review of the collective composition of the animals; and also when we come to the
application of the results, and to a consideration of the general conclusions to be drawn
from them. But it may be here remarked in passing, in reference to the percentages of
Fat above enumerated, that they would have been even somewhat higher in the condi-
tion of the Carcasses as Weighéd out by the butcher; for, in the Tables, the percentages
are calculated in relation to the weight of the fresh carcass taken as soon as possible after
the animal was killed ; but between this condition and that in which the meat is gene-
rally sold to the consumer, there may be a loss in weight of even several per cent. by the
evaporation of water.

From the want of a strict uniformity in classifying the several parts of the Offal in
the different animals, for the determination of the Fat they contained, a detailed com-
parison of its amount in the corresponding parts in the different animals is not so prac-
ticable as might be wished. But, since only a small proportion of the fat from the Offal
parts is consumed as human food, such a comparison is of the less importance in a prac-

* The fat obtained by melting and expression contained but very immaterial amounts of foreign substance ;
whilst, independently of other considerations, the composition of the final residue afforded confirmation of

the fact, that the ether determinations very closely indicated the complementary amounts of the originally
existing fat. ‘
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tical point of view. Still, there are here some points worthy of notice, as indicating the
accumulation of Fat internally as the animal matures.

The percentage in the total Offal parts of fat obtained by melting and expression from
the caul or omentum, was, in the half-fat Ox, 4:63, and in the moderately fat Ox, 7-93.
In the Offal of the store Sheep the percentage of melted and expressed fat from the same
source was 5°14, and in that of the very fat Sheep it was 19-5. Another item of fat,
which is a considerable index to the fattening character and maturity of an animal—but
which, with frequently a portion of the omentum fat also, is generally employed for
tallow, and therefore not as food—is the mesenteric or intestinal fat. This also is seen
to increase as the animals fatten; though those breeds which have the greater tendency
to fatten on the outer frame or Carcass, have the less aptitude to do so around the internal
organs. To go to the figures, it is seen, that the intestinal fat of the half-fat Ox amounted
to 4:66 per cent. of the total Offal parts, and that of the fatter Ox to nearly double, or
8:79 per cent. The intestinal fat of the store Sheep amounted to 3-08, that of the half-
fat Sheep to 5:69, that of the fat Sheep to 657, and that of the very fat Sheep to 7-41
per cent. of the collective Offal parts. The Offal of the store Pig again, yielded only 2-12
per cent. of its weight of melted fat from the intestinal regions (including the so-called
caul-fat), and that of the fat Pig 8:35 per cent. It need hardly be remarked, that it is
onlyin a practical or economic point of view, that any comparisons can be drawn between
animals differing so essentially in their characters and habits, as the Pig and the Rumi-
nant. But, whilst speaking of the amounts of fat deposited around the internal organs
in the two cases, it may not be out of place to call to mind how much more concentrated,
so far as digestible matter is concerned, is the food of the Pig than that of the bulky-
feeding Ruminant, and that, in conformity with this, the alimentary cavities and pass-
ages constitute, collectively, a much less proportion of the bulk and weight of the animal
in the former, than in the latter.

Tt is seen that nearly 1 per cent. of the collective Offal parts of the Sheep is fatty
matter contained in the wool.

Of total fat obtainable by melting, expression, and ether, the collective Offal parts
yielded only from one-half to two-thirds as high a percentage as the collective Carcass or
more universally edible parts. Even in the Offal, however, the fat, in the cases of the
fattened animals (excluding the calf and lamb), amounted to about one-fourth of the total
Offal, as, for example, in the fat Bullock, the fat Sheep, and the fat Pig, and to more than
one-third in the case of the very fat Sheep. Of the probable proportions of the fat of
the carcass and of the offal, respectively, which are, on the average, consumed as human
food, and of the relation of this consumed fat to the nitrogenous substance taken with
it, we shall have to speak further on. ‘

Let us now turn from the percentages of Fat in the collective Carcass, or collective Offal
parts, respectively, to the amounts derived from the same sources, calculated in relation
to the entire or fasted live-weight of the animals taken as 100. Looking to the per-
centages as so calculated, and which are given in the more detailed form in Table III.,

it is obvious that the relation of the figures, comparing one animal with another, in
3x2
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regard to the fat of any corresponding part or parts, will be nearly the same as in the
comparisons already drawn, wherein the percentages were given in relation to the total
Carcass, or total Offal parts, separately. The actual figures are of course less when taking
the larger weight—that of the Entire Animal—as the divisor in the calculation ; but the
relation of the figures representing any given part or set of parts of one animal compared
with another, will only differ from that in the forms of calculation already considered,
in so far as the proportion, in the Entire Live-weight, of the contents of stomachs and
intestines (included in the live-weight) is different in the different animals. Some space
may be saved, therefore, by leaving to the reader the study of the further details in
Table III., and proceeding to call attention to the more summary view of the per-
centages of fat in the Entire Animals, as given in columns 3, 4, 5, and 6, of Table IV.

In column 3 of Table IV., the percentages in the Entire or Fasted Live-weight of the
animals, of fat due to total Carcass parts, are given ; and in column 4, those yielded by the
total Offal parts. Taking the average of the ten animals, more than three-fourths of
their total fat belonged to their Carcass, or more valuable edible parts. The proportion
of the whole fat due to the Carcass parts is seen to be generally greater the “riper,” or
more matured, the animal. The proportion of the whole fat, due to carcass and offal
respectively, is about the same in both the half-fat and the moderately fat Ox. In the
Sheep, however, the proportion of the whole fat due to carcass is much greater in all the
more mature animals than in the one in the store condition. In the latter, there was
only about twice as much of the total fat coming from the carcass as from the offal;
whereas, taking the average of the four fatter animals—the fat Lamb, the half-fat Sheep,
the fat Sheep, and the very fat Sheep—there was three times as much of the total fat due
to the carcass as to the offal parts. In even the sfore Pig there was four times as much
of the total fat of the body, in the Carcass, as in the Offal parts; and in the fat Pig there
were from eight to nine times as much fat from the Carcass as from the Offal parts. The
general conclusion would seem to be then, that, perhaps on the average, three-fourths or
more of the total fat of a slaughtered animal, in good condition, will belong to the
carcass parts—that is to say, to those parts which may be reckoned as almost entirely
devoted, in some form or other, as human food.

It has been already seen in Table IIL., and the column illustrating the fact is repeated
in Table IV., that the percentage of fat in the collective Carcass parts of the fattened
animals amounted to from one-third to one-half, or even more, of the total weight of the
Carcass. We will now consider what was the proportion of the whole animal at the time
of its being slaughtered, which was nearly, if not quite, pure fat.

In the fifth column of Table IV., the percentage of total fat in the Fasted Live-weight
of the several animals has been calculated by the addition of the respective items
recorded in Table III. 1In the sixth and last column of Table IV., are given the per-
centages of total fat in the Live-weight of the ten animals, obtained, for the purposes
of control, by another method. In this check column No. 6, the amount of fat obtained
by melting and expression is calculated by the addition of the amounts thus obtained
from the several parts, as in the other case; but, the fat remaining in the different
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expressed parts, is now obtained by ether determinations made on proportionally mixed
samples of all the parts of the animal, Carcass and Offal together, the wool only excepted;
the fat in the wool itself being extracted separately, and its amount taken into the cal-
culation. A glance at the two columns (5 and 6) will show that there is never half, and
in only one or two cases, one-fourth of 1 per cent. of variation between the results
obtained by the two different methods.

The striking fact appears, that, of the whole body (fasted live-weight), 452 per cent. of
the very fat Sheep, and 42 per cent. of the moderately fat Pig, were dry fatty matter.
Of the moderately fat Sheep 354 per cent., of the moderately fat Bullock 30 per cent.,
and of the fat Lamb 28} per cent. were dry fat. The half-fat old Sheep contained 23%,
and the half-fat Bullock 18% per cent. of fat. The store Sheep even contained 182, and
the store Pig 23% per cent. Of the Calf, on the other hand, the entire body, though
professedly fat, yielded only 14% per cent. of its weight of dry fatty substance.

It may, perhaps, from these data be concluded, that fattened Oxen of good quality,
will, on the average, consist of faf, to the amount of nearly one-third of their whole
weight; moderately fattened Sheep, to rather more; and moderately fattened Pigs, to
more still; whilst, probably, fat Bacon-Pigs will frequently contain fat to the amount
of one-half of their whole live-weight.

Seorron V.—THE NITROGEN—IN CERTAIN SEPARATED PARTS, AND IN THE ENTIRE
BODIES, OF 10 ANIMALS ANALYSED.

It has been shown, how large is the proportion of the whole body, of some of the
animals of most importance as human food, which is fatty matter. It has been further
seen, that the proportion of fat in the collective Carcass parts, that is those which are
the more exclusively appropriated to food purposes, is still greater than in the whole
body. The next point of interest is as to the proportion, in the whole body or certain
collective parts, of nitrogen and the thence calculated amount of protein or other
nitrogenous compounds, a class of constituents, the comparative predominance of which
is generally supposed so prominently to characterize our animal food.

The nitrogen was determined upon mixed samples of the crude dry matters remaining
after the removal of fat by melting and expression, as follow :—
| () Of all soft parts of the carcass:

(b) Of carcass bones:
(¢) Of offal, soft parts and bones together (excluding hair or wool):
(d) Of all parts, carcass and offal together (excluding hair or wool).

It was also determined upon the hair or wool separately. The exceptions to the
above arrangement were, that, in the cases of the Pigs, the mixed sample of Carcass
included both soft parts and bones, that of the Offal was without bones, and a separate
mixture was made of the head and feet, soft parts and bones together.

The actual experimental determinations of nitrogen, in the expressed nitrogenous
residues, mixed as above described, are given in Table X1V. in the Appendix. The
calculated mean results are given in a detailed form in Table V., and in a summary one
in Table V1., which now follow.
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TABLE VI.—Summary of Mean Percentages of NI1TROGEN in Ten Animals.

1st. In Fresh Carcass.—2nd. In Fresh Offal (equal Sum of Parts excluding Contents of Stomachs and
Intestines).—8rd. In Entire Animal (Fasted Live-weight, including therefore Contents of Stomachs and
Intestines).

[The mean percentage of Nitrogen from Total Parts in the Entire Animal is given—1st, by addition of the
amounts in the separate items—2nd, by direct determination on the mixture of all crude dry parts (except wool,
the amount in wool being added by calculation)—38rd, by calculation, deducting fat and mineral matter from
total dry, and dividing by 6'3= an average per cent. of nitrogen, of 15873, in the nitrogenous substance.]

Per cent. in Entire Animal (fasted live-weight).
From Total Parts,
1. 2. 3.
Per cent. By direct de-
in fresh terminations | By deducting
Per cent. Offal (ex- From on hair or |fat and mineral
Description of animal. in fresh | cluding | copepss | From offal By wool sepa- | mater, from
Carcass. | contents of parts. parts. addition. |rately, and on|total dry, and
stomachs a mixture of |  dividing
and intes- all other parts by 6-3.
tines). collectively.
Fat calf ...oevevvenveniieniieenennn| 2°608 2:812 1618 0-838 2456 2°471 2:421
Half-fat 0X...covvvnveriniininennnnn| 2793 3436 1-808 0-900 2-708 2:781 2635
Fat 0Xevvvviiiniiivieniiiiiciiennn|  2:851 2872 1557 0-761 2:318 2333 2:304
Fat lamb....ccoovieiiniienininnnnn, 1-712 34022 1:024 0-943 1-967 1974 1:949
Store sheep....vevvvniieviiainnnnn| 20350 2:920 1-254 1119 2:373 2:380 2:353
Half-fat old Sheep v.veveverveene.. 2289 | 2928 | 1226 | 1034 || 2260 {Zggg*} 2226
: . . . . . 1:947 .
Fat sheep ...ccvvvvveinenineng 19791 2609 1-029 0-931 1-960 {2,035*} 1-941
Extra fat sheep c...c.oovevoveerunnn, 1307 | 2774 | o880 | o0-880 | 1760 { i:g}l‘;*} 1736
ff‘"’e.r"g el 2319 | 2172 | 1541 | 0679 || 2220 | 2196 2:180
At PIZ  cevreniirieereeieiaiiieiiinans 1712 2:313 1:300 0-457 1757 1773 14725
Means of all ............ 2:132 2-786 1:324 0-854 2:178 2:194 2147
Means of the 8, excluding store} 2082 2845 1305 vs3a | 2148 2170 o117
sheep and store pig .........
Means of the 6, excluding the’ 00 . . . . . .
store and half-fat animals ... 1:928 2733 1-235 0-802 2:036 2052 2:013

These Tables of the percentages of actual nitrogen (V. and V1.), will enable us con-
veniently to compare the relative nitrogenous percentage of one animal, or its several
parts, with that of another, and also, the duplicate results obtained by different methods
of experimentation, or calculation, as the case may be. The amounts of nifrogenous
compounds which the amounts of the nitrogen itself are supposed to represent, will be
better considered further on, when we shall have before us, side by side, and at one view,
the percentages in the ten animals or their collective parts, of the several classes of con-
stituents of which the whole is made up, namely—mineral matter, dry nitrogenous com-
pound, fatty matter, and the total dry substance and the complementary water.

* TIn these cases, two sets of determinations were made, at different times.
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‘When speaking of the mineral matter, it was found that there was four or five times
as much in the total bones, as in the total soft parts of the Carcasses. A reference to
Table V. shows, that the amount of néfrogen was, on the other hand, four or five times
as great in the soft parts of the Carcasses, as in the hard or bony parts. Still it would
result, that, whenever no nutriment was reclaimed from the bones, one-fifth or one-sixth
of the total nitrogenous substance of the Carcasses would be lost to human food.

Comparing first the percentage of nitrogen in the different carcasses, it is seen greatly
to decrease with the progress of the animal from the store to the fat condition. It will
be seen further on, that the fattening or maturing is accompanied by a considerable
diminution in the percentage of wafer in the body. The dry matter accumulated
consists, however, in a much greater proportion of fatty substance, than of nitrogenous
compound. Indeed, it would seem probable that, necessarily, the larger the amount of
the nitrogenous compounds, the larger the amount of water required for their proper
hydration, for the purposes they subserve in the system.

To go to the figures, Table V. shows, that whilst the entire carcass of the half-fat
Ox contained 2793 per cent. of nitrogen, that of the moderately fat Ox contained about
one-sixth less, or 2:351 per cent. Of the Sheep, the carcass of the store animal contained
2:350 per cent., that of the half-fat one 2:289 per cent., that of the fat one 1-791 per
cent., and that of the very fat one only 1:397 per cent. of nitrogen. Again, whilst the
carcass of the store Pig contained 2:319 per cent. of nitrogen, that of the moderately fatted
one contained only 1712 per cent. Lastly, the carcass of the fat Calf, which yielded a less
proportion of fat than that of any of the other animals, contained of nitrogen on the other
hand, a higher percentage than that of any but the half-fat Ox, namely, 2608 per cent.
This, again, is perfectly consistent with the reputed relatively lean character of veal.

Turning to the percentage of nitrogen in the collective gffal parts (exclusive of con-
tents of stomachs and intestines), it is seen at a glance, to be in every instance excepting
that of the store Pig, higher than in the collective Carcass. In the Lamb, and in the
four Sheep, however, more than one-third of the nitrogen of the offal is contained in the
wool. Deducting this, the percentage of nitrogen in their collective other Offal parts
would be less than in their collective Carcass parts.

In the right-hand portion of Table V., the amounts of nitrogen in the respective parts
are calculated so as to show their percentage in the fofal or fasted live-weight of the
animals, instead of in the Carcass or the Offal taken separately. Particular attention
need only be called, however, to the more summary view of the percentage of nitrogen
in the entire animal, as given in Table VI. The third column of this Table shows that
amount of the total percentage of nitrogenin the Entire Animal which is contributed by
the Carcass parts, and the fourth column that due to the total Offal parts. The last
three columns of the Table give the percentage of nitrogen in the Entire Animals due to
all parts together, both Carcass and Offal ; but determined or calculated by three different
methods.  Before considering the actual composition of the animals, in regard to nitrogen,
as shown in these three concluding columns, it will be interesting to consider the
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degree of agreement in the percentages obtained by the three different methods
referred to.

In the first of the three concluding columns (Table VI.), headed ¢« By Addition,” the
figures there recorded are obtained by the addition of the percentages afforded by the
separate items or parts, the details of which are given in Table V. The percentages so
obtained, are, in fact, the result of duplicate nitrogen determinations made on each of four
separate parts or mixed samples, for each animal. The next column, headed—* By direct
determinations on hair or wool separately, and on a mixture of all other parts collect-
ively”—is obtained, as the description indicates, by duplicate determinations on Zwo
series of parts only. The last column, on the other hand, is obtained entirely by calcu-
lation, as a check upon the percentages of nitrogen made by direct experimental deter-
mination. The method of calculation is as follows :—From the percentage of the crude
dry substance, remaining after the removal of most of the fat by melting and expression,
the fat afterwards extracted by ether is deducted. From the result so obtained, is
next deducted the amount of the mineral matter. The remainder—the water, the fat,
and the mineral matter, being thus all excluded—consists, of course, of nitrogenous
compounds of some kind or other. With the view of founding an estimate as to
the probable amount of nitrogen: contained in the mixed nitrogenous matter of entire
animal bodies, upon a basis of something like specific and detailed facts, we have in
vain endeavoured to find sufficient published data for estimating the probable relative
proportions in the body of albumen, fibrin, (quasi) gelatin, or chondrin, &c. In the
absence of any appropriate data on this subject, we have assumed, of necessity some-
what arbitrarily, 63 as probably the nearest round number applicable as a divisor
of the crude nitrogenous substance of the animal bodies in question, to reduce it to
nitrogen. This number, 6°3, supposes an average percentage of nitrogen in the mixed
nitrogenous compounds, of 15:873. This is slightly higher than in either albumen or
fibrin; considerably higher than in chondrin; but on the other hand, considerably
lower than in gelatin®. It is probably, therefore, as good a figure as could be taken
under the circumstances, as some confirmation of nitrogen determinations made upon
such heterogeneous matters, and of the propriety of their application to the objects we
have in view.

If we are to assume, that the direct nitrogen determinations are nearer the truth than
the calculated estimates, it would appear that the collective nitrogenous compounds of
the whole body, in the cases in question, had a rather higher percentage of nitrogen
than that represented by our number 6:3—namely, 15-873. For, although the discre-
pancy in the percentages of nitrogen obtained by the different methods is invariably
within the range of the second decimal place, the percentage indicated by the method
of calculation merely, is in every instance somewhat lower than that by the direct expe-

* M. Boussiveavrr formerly adopted 15°0 per cent. of nitrogen (=#6'666), in his calculations of nitro-
genous vegetable compounds from the amounts of nitrogen ; but he has more recently adopted 16:0 per cent.
of nitrogen (=6-25).

MDCCCLIX. 3y
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rimental determinations. It would be easy to suggest several sources of probable inac-
curacy, in thus assuming a percentage of nitrogen in the collective nitrogenous com-
pounds of the body determined as a whole by the deduction of the amounts of other
matters. For instance; it may be a question—how far the mineral matters determined
by incineration, and deducted by calculation, contain the oxidated sulphur and phos-
phorus of the nitrogenous compounds themselves *—what were the relative proportions
of the different nitrogenous compounds in the collective mixture of all of them %—and
so on. Any consideration, of the interference with strict accuracy, of such sources of
error, is, with our present main objects, immaterial.

Looking to the figures obtained by the three different methods, we are free to confess,
that the correspondence between them is such as we had scarcely hoped to attain.
We accept it as a proof of success in a difficult and extremely laborious undertaking,
such as gives us more confidence in our final results, and in the conclusions derived from
them, than at the commencement we had at all anticipated. It will be easily under-
stood, that, although the difficulty of getting, for analysis, perfectly proportional and
uniform mixtures, of such heterogeneous matters as those in question, must be very
great, yet, that success on this point will depend only upon the amount of care and
labour devoted to it. . Feeling that so much depended upon these, we were, particularly
in the preparation of the samples, not sparing in their exercise.

So far as the nitrogen determinations themselves are concerned, we are very glad to
have this opportunity of stating, that they were, for the most part, made by Mr. F. A.
ManyiNg.  The degree of credit due to Mr. Manning for this labour, will be best
ascertained by an examination of the duplicate determinations given in Table XIV.
in the Appendix, and of the coincidence of the final results, by the different methods,
as given in Table VI. now under consideration. In this examination the extremely
heterogeneous character of the substances operated upon should not be forgotten.

It has already been remarked, that the difference between the percentage of nitrogen
indicated for the Entire Animals, obtained on the one hand by direct determinations, and
on the other by calculation merely, was, pretty uniformly, within the limits of the
second decimal place; and further, that the calculated percentage was invariably some-
what lower than the experimental ones. Comparing with each other the two differ-
ently obtained experimental results, the difference between them is always within the
same limit. In the majority of cases, the difference, even in the second decimal place,
amounts to very few units. The actual figures, in these three columns, may then be
taken as pretty closely indicating the real percentages of nitrogen in the Entire Bodies
operated upon. They furnish, therefore, a concise view of the differences in this
respect, between the different animals, according to their description or condition.

It is remarkable, that, of the beef-yielding animals, the whole body of the half-fat Ox
contained scarcely 2¢ per cent. of nitrogen, and that of the moderately fat one only
about 23 per cent. The fat Calf contained a rather larger proportion of nitrogen than
the fat Ox; namely, nearly 2% per cent.
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The entire body of the fat Lamb contained less than 2 per cent. of nitrogen. The
store Sheep contained less than 24 per cent. of nitrogen; the half-fat old Sheep 2+ per
cent. ; the moderately fat Sheep not quite 2 per cent.; and the very fat Sheep scarcely
more than 1% per cent.

The store Pig contained about 2% per cent. of nitrogen; and the moderately fat one,
only about 14 per cent.

The striking fact of there being so small a percentage of nitrogen in the bodies of the
animals which we feed to supply our meat-diet, is one of great interest and importance.
On the one hand, as will be fully illustrated further on, the proportion of the nitrogen
consumed in the fattening food, which remains stored up in the animal, and is sent to
market as meat, is extremely small; and on the other, as already alluded to, a consider-
able proportion of the nitrogen which really is retained by the animals is not appro-
priated as human food; whilst, of that which is so appropriated, a considerable portion
will exist in the form of gelatin and chondrin-yielding matters, the value of which as
food is, to say the least, questioned.

Before leaving the Tables showing the percentage of nitrogen in the different animals
and their several parts, attention may be recalled to the illustrations of the latter point,
afforded in the lines of mean percentages, given at the foot of Table VI. It has already
been noticed, that the collective Offal parts of the animals contained a higher percentage
of nitrogen than the collective Carcass parts. But it is seen, that the actual amount
in the entire body, of nitrogen accumulated in the Carcass parts, is still about three-fifths
of the whole. It was shown, that about one-fifth of thisis due to the bones. It results,
that there is left, in round numbers, only about Aalf of the entire nitrogen of the body
associated with the soft edible parts of the carcass. As to the proportion of the two-fifths
of the total nitrogen in the body contained in the Offal parts, which will probably, on
the average, be consumed as human food, some observations will be made further on.

Segorioy VI—-SUMMARY OF THE COMPOSITION OF THE TEN ANIMALS ANALYSED:—
Mineral Matter, Dry Nitrogenous Compounds, Fut, Total Dry Substance, and Water.

Having considered the percentages of mineral matter, of fat, and of nitrogen, indi-
vidually, in the different animals and their respective parts, it will be well now to take
a summary view of their collective composition as deducible from the data thus provided.
In Table VIL., therefore, which now follows, are given side by side, at one view, the
percentages in the Carcass, in the Offal, and in the Entire Animal respectively, of—

1st. Mineral matter (ash):
2nd. Total dry nitrogenous compounds (by deduction of other constituents):
3rd. Total fat (by melting, expression, and extraction by ether):
4th. Total dry substance (sum of the mineral, nitrogenous, and fat):
6th. Water (the complementary quantity to the total dry):
And, in the Entire Animal, the percentage of the whole due to contents of Stomachs

and Intestines is also given.
3y2
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Looking more particularly to the first Division in the Table (VII.), which shows the
collective composition of the carcasses, and comparing one animal with another, there is
seen to be a general disposition to a rise or fall in the percentage of mineral matter,
with the rise or fall in that of the nitrogenous compounds. In fact, all the results tend
to show a prominent connexion between the amount of the mineral matters, and that
of the nitrogenous constituents of the body.

Next comparing the relative proportions of fa#, and of nitrogenous compounds, in the
different Carcasses, it is seen, that, in every instance excepting that of the Calf (in which
case the percentages of nitrogenous substance and of fat were equal), there was con-
siderably more of dry fat than of dry nitrogenous compounds. In the Carcass even of
the store or lean Sheep, there was more than one and a half time as much fat as nitro-
genous substance. In that of the sfore or lean Pig there was twice as much. In the
Carcass of the half-fat Ox, there was one-fourth more fat than nitrogenous matter; and
in that of the half-fat Sheep there was more than twice as much. Of the fatter animals,
the Carcass of the fat Ox contained twice and one-third as much dry fat as nitrogenous
substance ; that of the fat Sheep four times, and that of the very fat Sheep even six times
as much. Lastly, in the Carcass of the moderately fat Pig, there was nearly five times
as much fatty matter as nitrogenous compounds.

From these results, it may perhaps be safely inferred, that in Carcasses of deef of
reputed good condition, there will be seldom less than twice as much, and frequently
nearly three times as much dry fat as dry nitrogenous substance. In the Carcasses of
sheep we should conclude, that the fat would generally amount to more than three, and
frequently to four or even more times as much as the nitrogenous matter. Finally,
it may be estimated that in the Carcasses of pigs killed for fresh pork, there will be
seldom as little as four times as much fat as nitrogenous compounds; whilst, in those
fed for curing, the fat will generally be in a higher proportion still.

The fat of the bones bears but a small proportion to that of the whole Carcass. As
has been seen, however, perhaps one-fifth of the whole nitrogen of the Carcasses will be
contained in the bones, and not included therefore in the more currently edible por-
tions. It results, that, provided the whole of the fat of the soft parts of the Carcass be
consumed as human food, its proportion to the amount of the consumed nitrogenous
substances will, on the average of such consumption, be still greater than the actual
composition of entire Carcasses would indicate.

The question here arises, what proportion of the fat of our slaughtered animals is
probably, on the average, actually consumed as human food in one form or another?
We have instituted numerous inquiries on this point; and we cannot do better than
quote the opinion given by an experimenter and writer of great observation and expe-
rience in such matters. Mr. Joun Ewarr, of Newcastle, writes in answer to our inquiry
for his opinion as follows :—

“ As to beasts. The opening or the thick vein of fat that is presented and protrudes
from the internal cavity on the first opening of the carcass, and also the crook of the



522 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

reed or the fat on the reticulum or second stomach is reserved for suet, whilst the
mesentery or web of fat which holds the intestines is sent to the tallow-melter. The
proportion of the internal fat spoken of as reserved for suet may amount to about one-
fourth of the whole of the loose or offal fat yielded by the beast; but the demand for
suet not being at all times equal to the quantity reserved for such in addition to the
real suet or the fat on the inside of the loins and covering the kidneys, a portion of the
loose fat reserved for suet is sometimes added to the tallow, by which the quantity of
offal fat of beasts used as human food will be reduced to one-fifth, or twenty per cent.
of its entire quantity, and which must be understood as in addition to the whole of the
carcass fat. Before dismissing this portion of the subject, I may remark, that the suet
in the victualling of shipping always consists of loose or offal fat, some being taken for
that purpose even when entire carcasses are purchased.

“In sheep, although a portion of loose fat is generally reserved for suet, yet there
being a portion of the carcass fat, when redundant—which is very freqnently the case—
sent to the tallow-melter, the whole of the carcass fat, but without any addition of offal
fat, will represent, very nearly, the quantity used as human food from this description
of stock. : '

“I am fully aware that the disposition of the fat yielded by the kinds of stock
‘already spoken of is not uniformly alike, and exactly that stated above in all localities,
but I do not think that the variation is such as to affect the statement as an average for
England. In Ireland and Scotland the consumption of flesh is insignificant, when com-~
pared to that in England.

“The whole of the fat of both calves and lambs is eaten, or at least used—sometimes
also with the addition of sheep’s offal fat—in the process of cooking their flesh.

“The mesentery in swine is very small, and that of small animals slaughtered for
tresh pork is entirely used in the process of cooking their edible offals, such as the
liver, &c. Hog’s lard is the melted leaf or the layer of fat which accumulates in and
lines the internal cavity in this description of stock, together with the melted mesentery
of large animals slaughtered for being cured. The principal uses of hog’s lard are as a
substitute for butter by the pastry-cooks and others, and in adulterating that article by
unprincipled dealers. Another use of the fat of swine in the form of lard is in the pre-
paration of ointments by apothecaries, and in that of pomatum——particularly in the kind
sold as bear’s grease—by the perfumers.”

With these statements, our information, derived from other sources, leads us to concur.
It would appear, then, that as an average, we may assume :—that the whole of the Carcass
fat, and about one-fifth of the Offal fat, of beasts, will be consumed as human food ; that,
of Sheep, an amount equal to the whole of their Carcass fat, but without reckoning any
from their Offal parts, will be so consumed ;—and that, of the Pig, an amount equal to the
whole of its Carcass fat, which is in greater proportion than in the other animals, and
probably a part of its Offal fat also, will be consumed as food. So far then as carcasses
are concerned, the conclusion would seem to be fully borne out, that the proportion of
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the consumed fat to the consumed nitrogenous substance, will, on the average, be
greater than that indicated by the relation of the total fat to the total nitrogenous
matter in the Carcasses of fattened animals.

Still confining attention for the present to the composition of the carcasses, the
Table (VIL.) shows, that, whilst the percentages of both mineral matter and nitrogenous
substance decrease, as the animals mature, that of the fat, on the other hand, very con-
siderably increases. Indeed, the increase in the percentage of fat is much more than
equivalent to the collective decrease in that of the other solid matters: that is to say,
as the animal matures, the percentage in its Carcass, of total dry substance (and espe-
cially of fat), much increases. There is then, of course, a corresponding diminution in
the proportion of the water. Thus, in the Carcasses of the leaner animals, there were
from 54 to 62 per cent. of water; namely, 621 per cent. in that of the Calf; 57% per cent.
in that of the store Sheep; 554 per cent. in that of the store Pig; and 54 per cent. in that
of the half-fat Ox. The Carcasses of all the other animals contained less than 50 per
cent., and those of the fattest less than 40 per cent. of water. That of the moderately
fattened Ox contained 45% per cent.; that of the fat Lamb 483 per cent.; that of the
half-fat Sheep 49% per cent.; that of the fat Sheep 39%; and that of the very fat Sheep
scarcely one-third of its weight, or 38 per cent. only, of water. Lastly, in the Carcass of
the moderately fattened Pig, there were 381 per cent. of water. It may be remarked,
that these particular Carcasses, in the condition in which they would have been sold by
the butcher, would perhaps have contained 1 to 2 per cent. less water than is indicated
in the Table. For, between the condition in which these Carcasses were weighed,
namely, as soon as possible after killing, and that in which the meat is usually sold to
the consumer, it would probably have lost 1 or 2 per cent. of water by evaporation. On
the other hand, as the bones contain a higher percentage of dry matter than the col-
lective soft parts, the percentage in these edible soft parts will be somewhat lower than
in the entire Carcass including bones. The actual fresh and dry weights of the bones of
the different animals analysed will be found in Tables I. to X., in the Appendix; and the
percentages of dry matter in the bones in Table XT., also in the Appendix. It may be
here observed, however, that the proportion of bone was much less in the Sheep than in
the Oxen, and much less in the Pigs than in the Sheep. It was, too, in all cases less,
the fatter the animal. The percentage of dry matter in the bone increased, however, as
the animal matured ; and it was higher in that of the Oxen than in that of the Sheep;
and higher in that of the Sheep than in that of the Pigs. For example: the percentage
of bone in the Carcass of the fat Ox was 11-8, in that of the fat Sheep 89, and in that of
the fat Pig4:6. The percentage of dry matter in the Carcass bones of the fat Ox and fat
Sheep was from 78 to 74, and in those of the fat Pig only 61-7. From the large pro-
portion of bone, and the high percentage of dry matter in the bone, of the Carcass of
the fat Ox, the percentage of dry matter in the soft parts would be about 24 lower than
in the entire Carcass with bones. In the same way, the percentage of dry matter in the
soft Carcass parts of the fat Sheep would be 59-1, instead of 60-35, as in the entire
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Carcass. In the fat Pig, however, owing to the much smaller proportion of the bone, and
the percentage of dry matter in the bone being so nearly the same as that in the total
Carcass, the percentage of dry substance in the soft parts will not differ materially from
that in the whole Carcass.

From the whole of the data adduced on the point, it may perhaps be safely concluded,
that the average of Carcass beef, in well-fattened condition, will contain 50 per cent., or
rather more of dry substance; that the average of properly fattened mutton will contain
rather more dry matter than beef, say, 55 to 60 per cent.; that the Carcasses of Pigs
killed for fresh pork will be rather drier than those of mutton; whilst the sides of Pigs
killed for curing will, no doubt, be drier still. Lamb carcasses would seem to contain
a smaller proportion of total dry substance than either moderately fattened beef, mutton,
or pork. Their proportion of bone is also comparatively high. Lastly, veal appears to
be the most watery of all. The Carcass of the Calf experimented upon, though the animal
was considered to be well-fattened, contained only 372 per cent. of dry substance; its
proportion of bone was also higher than in any of the other cases.

Turning to the second division of Table VIIL., which shows the composition of the
collective gffal parts (excluding contents of stomachs and intestines), the figures do not
show such a uniform tendency to a diminution in the percentage of mineral matter
coincidently with that of the nitrogenous substance, as was observed in the case of the
Carcasses. But, as already referred to, the percentage of mineral matter in the collective
Offal parts (and it is this which is here under notice), does not represent only the mineral
matter properly associated with the other constituents of the parts, but includes a quan-
tity of adventitious matter adhering to the pelt, hair, or wool, of the animals.

It is seen that the percentage of dry nitrogenous substance is, in every case, greater,
and that of the fat very much less, in the collective Offal, than in the collective Carcass
parts. In Oxen and Sheep, the pelt, hair or wool, hoofs, and for the most part stomachs
and intestines, as well as some other nitrogenous parts of the Offal, will not be consumed
as human food. The parts that will as a rule, or at least frequently be so consumed,
are the head flesh with tongue and brains, the heart, the liver, the pancreas, the spleen,
the diaphragm, and sometimes the lungs. Calculation leads us to estimate that the
nitrogenous substance of these parts will in these animals (beasts and sheep) amount to
about one-sixth of the whole nitrogenous matter of their collective Offals. This portion
of edible nitrogenous substance from the Offal parts must, therefore, be added to the
amount estimated as eaten from the Carcass, when considering the proportion of the whole
nitrogen of the slaughtered animals which is appropriated as human food. Calculation
further shows, however, that in the cases of Oxen and Sheep, the whole of the nitrogenous
matter reclaimed as food from the Offal parts will fall short of the amount contained in
the bones of the Carcass. So nearly, however, will these quantities balance one another
(especially if a portion of the gelatine from the carcass bones be considered as eaten),
that the total nitrogen of the Carcass parts, excluding any from the Offal, may perhaps
be taken as little exceeding the average proportion of the whole nitrogen of the bodies
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of these animals which will be consumed as human food. In the case of Pigs, a larger
proportion of the total nitrogenous parts of the Offal will be consumed; an amount
indeed more than equivalent to that in the bones of the Carcass, supposed to be not con-
sumed. It results in fact upon the whole, that there would appear to be a larger pro-
portion of the total nitrogen of the body of the Pig consumed, than of that of the other
animals. But, as has been seen in the Pig, the percentage in the body of that total
nitrogen is less, and the percentage of the fat greater than in the other cases. The Offal
parts enumerated as eaten, are of themselves associated with very little fat; so that,
such food, which is chiefly used by the poorer classes, would be highly nitrogenous, if
not combined with extraneous fatty matter. In cooking, it is generally so combined.
Moreover, the classes which consume the most of the internal organs of slaughtered
animals, are also those which consume the larger proportion of Pig-meat, in which the
proportion of the fat to nitrogenous substances is higher than in any other description.

It is observable, that with their larger percentage of nitrogenous substance and less
percentage of fat, the collective Offal parts have invariably a less percentage of total dry
substance, and therefore a larger proportion of water, than the collective Carcass parts.

The next point to consider is the collective composition of the entire animal, as it stands
at the time of being slaughtered. The information on this head will be found in the
third and last division of Table VIL

The marked diminution in the percentage of mineral matter as the animal fattens,
which was observed in reference to the composition of the Carcasses, is clearly illustrated
in that of the Entire Animals, notwithstanding the inclusion here of the Offal ash, in
which was contained the incombustible impurity of the hair or wool.

We should judge from the figures, that from 3% to 4 per cent. (according to breed
and condition) of the standing fasted weight of a fattened Ox will be mineral matter.
The proportion in Sheep appears to be less. Excluding the adventitious matter of the
wool, it would probably be often as little as 2} and seldom more than 3 per cent. of the
fasted weight. In Pigs, the proportion of mineral matter is still less. We should
gather, that in a well-fattened animal of good breed, it would amount to only 13 per
cent., or even less, of its standing fasted live-weight. In a young unfattened Pig, there
were 2-67 per cent. of mineral matter ; but in an animal of a worse breed, or in a leaner
condition still, we should judge that there might be 3 per cent. As an average estimate
of the mineral matter in store animals, sold off or brought on the farm, we should be
disposed to adopt 4% to 5 per cent. of their live-weight for Bullocks, 3 to 3% per cent,
for Sheep, and 2} to 3 per cent. for Pigs. As an average estimate for the mineral
matter in fattened animals so far as the data at command enable us to form an opinion,
we should take 3% to 4 per cent. of their live-weight for Calves and Bullocks, 24 to 22
per cent. for Sheep and Lambs, and 1% to 1§ per cent. for Pigs.

Of total nitrogenous compounds, as well as total mineral matter, the beef-yielding
animals contain in parallel conditions, rather more than Sheep, and Sheep rather more
than Pigs. Of the standing fasted live-weight of the moderately fat Ox, there were,

MDCCCLIX. 3z
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including bones, pelt, and internal organs, &c., only 143 per cent. of dry nitrogenous
compounds. The fat Sheep contained only 12} per cent.; the very fat one not quite
11 per cent.; and the moderately fattened Pig about the same, namely, 10-9 per cent.
The store animals contained from 2 to 3 per cent. more total dry nitrogenous substance
than the moderately fat ones. '

Of the standing live-weight of the animals, the fa¢ obviously constitutes the most
prominent item in the dry or solid matter. In the half-fat Ox there was nearly as much
fat as nitrogenous substance and mineral matter put together; in the store Sheep there
was more of fat than other solid matter; in the half-fat Sheep the proportion of fat
to other matters was larger still; and in the store Pig it was larger than in the half-fat
Sheep.

In the fat Calf alone was the total fat less than the total nitrogenous substance of the
body. Of the other animals fit for the butcher, the fat Ox and fat Lamb consisted of
fat to the amount of about 30 per cent. of their live-weight, which was nearly twice as
much as the total amount of the remaining solid matters, and more than twice as much
as the total nitrogenous substance only. The fat Sheep contained 35} per cent. of fat,
or nearly three times as much as of nitrogenous substance. The very fat Sheep yielded

'45% per cent. of fat, and less than one-fourth as much of nitrogenous substance. Lastly,
the fat Pig, with 42} per cent. of its entire body consisting of fat, had just about one-
fourth as much, or 10°9 per cent., of dry nitrogenous substance. Taking the mean com-
position of the six animals assumed to be fit for the butcher—namely, the fat Calf, the
fat Ox, the fat Lamb, the fat Sheep, the very fat Sheep, and the fat Pig—we have in round
numbers, 3 per cent. of mineral matter, 124 per cent. of nitrogenous compounds (dry),
and 33 per cent. of fat, in their fasted live-weight. The proportion to one another, and
the proportion to the whole amount of each contained in the different descriptions of
animal, in which the fa¢, and the néitrogenous substance, respectively, will probably be
consumed as human food, has already been considered in some detail in the proper
place. To these points reference will again be made, when calling attention at the end
of our Paper to the application of the experimental results asa whole, and to the general
conclusions to be drawn from them.

All the experimental evidence which has been adduced conspires to show, that the
so-called * fattening” of animals for the butcher, is properly so designated. Even the
so-called “store” or “lean” animals are seen to contain as much, or more, of dry fatty
substance, than of dry nitrogenous compounds. ~After the feeding or fattening process,
the percentage of the collective dry substance of the body was considerably increased ;
whilst fatty matter had accumulated in much larger proportion than the nitrogenous
compounds. It is obvious, therefore, that in the dnorease itself of the fattening animal,
the proportion of fat to the nitrogenous substance of growth, must be greater than in
the total or standing live-weight of the animal. In other words, the composition of
the increase in weight of a fattening animal, must show a less percentage of nitrogenous
substance, and a higher one both of fat and total dry substance, than that of the whole
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body of the slaughtered animal. 'With the decrease in the proportion of bone, moreover,
as well as the small accumulation of soft nitrogenous parts, we should also expect the
percentage of mineral matter in the ¢ncrease to be very small.

Secrron VIL—ESTIMATED COMPOSITION OF THE INCREASE IN WEIGHT OF
FATTENING ANIMALS.

The first and most obvious application of the data provided in the preceding sections,
is, to employ them as a means of estimating the composition of the increase in weight of
an animal whilst passing from one given point of progress to another—as distinguished
from the actual composition of the entire body, or its several parts, as furnished by
analysis at any one fixed period. So far as the analysed fat Pig is concerned, the result
of such a calculation has been already given elsewhere*. It will be interesting, however,
to extend the application to numbers of such animals, and also to the equally, or even
more important animals of the farm—Oxen and Sheep.

It is obvious, that provided we know the exact composition of an animal when it
weighs any given weight, say 100 lbs.—and again, when, after fattening, it has reached
another weight, say 150 lbs.—nothing would be easier than to calculate the actual and
the percentage composition of the 501bs. that has been gained. By deducting the
amount of the respective constituents in the 100 lbs. weight, from the amount of the
same in the 150 lbs., we should at once ascertain the actual amount of each in the 50 Ibs.
of nerease. 'The calculation of the percentage composition of the increase would then
of course be a very simple matter. The practical difficulty obviously rests on the fact,
that we cannot know the exact composition of a fattened animal at the time it was put
upon fattening food, or when it had reached any given previous weight.

In the case of the store and fat Pigs which were analysed, the two animals selected
for experiment were of the same breed and age—indeed of the same litter; of very nearly
equal weights; and, so far as competent judges could decide, as nearly as possible alike
in all other particulars. One of these animals was killed at once in the store condition,
and its composition determined. Of the other, the exact increase in weight from this
store or lean to the fat condition, as well as the amount and the composition of the food
it consumed in gaining it, is known; as also is its composition in the fattened state. The
application of the data in the manner above supposed, is likely therefore to lead to a
pretty trustworthy estimate of the composition of the increase of this particular fatten-
ing Pig.

Unfortunately, equally parallel data are not available for calculating the composition
of the increase of the other fattened animals analysed. Thisis the more to be regretted,
since, from the results of the Pigs it would appear, that data of this kind, if obtained
under duly considered circumstances, are much more directly applicable to the determi-
nation of the composition of increase, than we had pre-supposed would be the case. In

“illustration of the inapplicability of the data provided in regard to the other descriptions
% Report of the British Association for the Advancement of Science for 1852.
3z2
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of animal, to determine the composition of the éncrease from one condition to another—
supposing this to be represented by the difference in weight between the animal which
was analysed in the lean, and that which was analysed in the fat condition—it may be
observed, that owing to the larger frame, and growing rather than fattening character,
of the half-fat Ox analysed, compared with the fatter one, it approached so nearly the
actual weight of the latter, as to indicate (if the difference in weight were alone taken
as the measure) a very small amount of actual increase; whilst the difference in the
composition of the two animals was very considerable. In fact, in the case supposed,
the so-calculated fofal or gross increase would be less than the estimated gain in dry
substance of increase alone: that is to say, it would appear that there had been an
actual displacement of water, and replacement of it by a corresponding amount of dry
substance. It may be said that the displacement of water, and the replacement of it by
fat, in the fattening animal, or in other words a greater increase in dry substance than in
the gross live-weight, is not impossible. The consideration of the results relating to the
Pigs, as well as the tendency of observation, comparing animals of this description with
others, would, however, militate against such an assumption. For similar reasons to
those alluded to in regard to the two Bullocks, the difference in weight between the
Sheep analysed in the respective conditions of fatness, cannot be taken as representing
the amount of gross increase in weight in passing from the one standard condition to
the other. Instead, therefore, of taking the live-weights of the individual animals
actually analysed, as the data upon which to calculate the composition of the increase
from one condition to another, it will be more appropriate to adopt the known live-
weights of considerable numbers of animals, taken first in a store or lean, and afterwards
in a fatter condition.

So far as oxen are concerned, we take for our illustrations the best experiments on
record with which we are acquainted, that show, so far as can be judged, a progression
comparable with that implied in the change from the condition of the ¢ half-fat” to that
of the “fat Ox” analysed.

In regard to sheep, we take the data supplied by published experiments of our own *.
In some of these, considerable numbers of animals of different breeds were fed upon
similar food ; whilst in others, animals otherwise comparable were fed upon different
foods.

Lastly, the compositions of the store and of the fat pig analysed, have, respectively,
been applied to the weights store, and the weights fat, of numbers of pigs fed experi-
mentally—the amounts of whose gross increase in live-weight, together with the parti-
culars of the constituents consumed in food to produce it, have already been published
elsewheret. For the sake of comparison, by the side of the estimates of the compo-

* Journal of the Royal Agricultural Society of England, vol. x. part 1; vol. xii. part 2; vol. xiii. part 1;
and vol. xvi. part 1.

t Journal of the Royal Agricultural Society of England, vol. xiv. part 2; Reports of the British Asso-
ciation for the Advancement of Science, for 1852 and 1854.
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sition of the increase of fattening Pigs so obtained, is adduced that indicated by the
direct application of the analytical results to determine the composition of the increase
from the store to the fat condition, in the case of the two Pigs actually analysed, which
provide the data for application to the other cases.

Table VIIL. shows the estimated percentage composition of the increase of fattening
oxen.

‘able IX. shows the estimated percentage composition of the increase of fattening

sheep.

Table X. shows the estimated percentage composition of the increase of fattening pigs.

In each case the original and final weights, and the éncrease in weight, of the animals
are given. The composition to be applied to each in the calculation is also stated.
There is always added some description of the food consumed. When at command, as
in the case of most of the Sheep, and all the Pigs, the amount of certain constituents of
the food which were consumed to produce a given amount of increase, are also given, by
the side of the estimated composition of that increase.

Tasre VIII.—Showing the Estimated Percentage Composition of the Increase in
Weight of fattening BuLLocks and HEIFERS.

Note.—Original Weight, taken at the Composition of the “ Half-fat Ox,” analysed.
Final Weight, taken at the Composition of the “ Fat Ox,” analysed.

Calculated percentages

General particulars of the experiments. in Increase.

In-
Num- Actual weights crease | vq. Nitro-
Descrip- | ber |Duration e (fresh) in 1bs. upon M;;e- genous: Tl;)rtal
Authority. tion of | Of | of expe- Description of L 100 tter| COM- | Fat. g
: animal., | ani- | riment. fattening tood. . orj- |matter pounds sub-
" | mals Ori- | o In- inal | @SR stance.
. ginal Final. | oase.|| 802 (dry).
’ *||weight,
wlks. days.

Mr. Tenessron® . Heifers. | 12 18 6{ }Sl:’ye";;}é’ﬁ)“a‘”t“is*t’j;w} 12124 | 15274 | 3150| 260 | 105 | 651 | 725 || 800
i Y ’
l

Hon. Capt. Grext. . Bullocks. | 50 233 0{ O‘;c:}i“’t’“‘;g‘;;‘;f“ea" 54796 | 71470 16674 | 304 | 147 | 768 | 663 || 754

: : . i bean- . . . .
Hon! Capt. Grixt... Bullocks.| 36 26} 0{ O‘L"‘?f;"t’m‘;s;sf“ea‘f 41188 (54530 | 13342 || 32-4 | 162 | 810 | 641 | 738

Average for the 98 animals ............... 147 | 769 E 662 l 754 *

* Journal of the Royal Agricultural Society of England, vol. xvi. pp. 163-9.
+ Gardeners’ Chronicle and Agricultural Glazette, pp. 715 and 732 (1852).
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TasLe IX.—Showing the Calculated Percentage Composition

General particulars of the experiments.

e . Actual weights
Number Description of fattening food. (fresh) in Tbs.
Breed. of Duration.
animals. .
Given in limited quantities. Given ad libitum. |Original.| Final. |Increase.

Class L.+— Original weight taken at the composition of the ¢ store sheep ” analysed.

wks. days.
Cotswolds ............ 46 | 19 5y Oilcake and clover hay ...... Swedish turnips. |5511 84392 (29282
Leicesters ............ 40 | 20 0 ||Oilcake and clover hay ......[Swedish turnips.|4053 |5835% |1782%
Cross-bred wethers 40 | 20 0 ||Oilcake and clover hay ...... Swedish turnips. 3804 5584 [1780
Cross-bred ewes...... 40 | 20 0 |Oilcake and clover hay ...... Swedish turnips. {3650 5350 [1700 '
Hants downs ......... 40 | 26 0 ||Oilcake and clover hay ...... Swedish turnips. (4538 |73223 (27842 |
Sussex downs......... 40 | 26 0 |Oilcake and clover hay ...... Swedish turnips. ||3520 5629 2109 I

Class IL.— Original weight taken at the composition of the “fat sheep ” analysed.

Cotswolds ............ 6 ! 34 6 |Oilcake and clover hay ...... ;'] fil()37 £1472 435 ‘
Leicesters ............ 7 [ 34 4 Oilcake and clover hay "...... Grass, | 948 11367 419 |
Cross-bred wethers...] 8 | 34 4 |OQilcake and clover hay ...... turnips, 1041 (1490 | 449 {
Cross-bred ewes...... 8 34 4 |Oilcake and clover hay ...... { &ec. in 1006 1457 451
Hants downs ......... 8 | 31 5 |Oilcake and clover hay ...... | the field. 1411 (1897 | 486 |
Sussex downs.........] 8 |81 5 Oilcake and clover hay ...... 1 1045 11428 ) 383 |
Class II1. (Series 11 ).— Original weight taken at the mean composition of the “ store ” and the
Hants downs ......... 5 | 13 6 |Oilcake ..icveveviiriiiiiennen, Swedish turnips. || 558 | 688 | 130
Hants downs ......... 5 113 6 JOats.....ccoecniiniineieneeen . |Swedish turnips. || 548 | 6895, 1415;
Hants downs ......... 5 |11 6 |Clover chaff... weveeneenen.|Swedish turnips. | 5585; 714 1555
Class IV. (Series 2] )— Original weight taken at the mean composition of the “store ” and the
Hants downs ......... 5 |19 1 }Oileake .......cvvevvevieneee...|Clover chaff...... | 607 759%( 1525,
Hants downs ......... 5 119 1 |lLinseed ........cceveenvenenn.ni|Clover chaff...... 607 | 750 | 143
Hants downs ......... 5 119 1 |Barley coociiviiiiiiiiiiiiiiininn, Clover chaff...... 602 | 741 | 139
Hants downs ......... 5 119 1 Malt....cocoveurieninninnen.en.n [Clover chaff...... | 602 1723 | 121 |
Class V. (Series 41).— Original weight taken at the composition of the “store sheep’ " plus
Final weight taken at the composi-
Hants downs ......... 4 |10 0 |Barley (ground)............... Mangolds... .| 519 | 600 81
Hants downs ......... 5 |10 0 |Malt (ground) and malt dustjMangolds......... | 653 | 758 | 105
Hants downs .......... 4 | 10 0 |Barley (ground) and. steeped |Mangolds... ‘ 536 | 6375 1012,
. Malt (ground and steeped)
Hants downs ......... 4 |10 0 and malt dust ... ... } Mangolds......... | 560 | 638 78
Hants downs ......... 5 |10 0 |Malt(ground) and malt dust Mangolds......... \ 666 | 774 | 108

* The amounts of “mineral matter” are too high, owing to the adventitious matters retained by the
t Journal of the Royal Agricultural Society of England, vol. xii. part 2; vol. xiii. part 1; and vol. xvi.
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of the Increase in Weight of fattening SHEEP.

531

in live-weight.

Consumed to produce 100 Increase

Calculated Composition of 100 fncrease
in live-weight.

Non-
nitrogenous| Increase . .
substance, | upon Per cent. | rrinoral Nitro- Non- Total Mineral Nitro- | Non- Total
. tol 100 iga;.:;sesd matter cog%;::; Js itrogenous | dry matter genous q mtxi:)%enous dry
. iginal | . ¢ . B compounas| substance
nsxuxg’)s%:zggs %%glﬁ. live-weight. (ash) (dry). substance. | substance. | (ash*). (é)ry). (fat). substance.
in food. |
Final weight taken at the composition of the “fat sheep ” analysed.
351 | 531 | 596 537 166 582 802 | 214 7-34 675 77°0
331 440 572 637 187 619 870 2:01 6-34 742 825
331 46-8 580 63-6 186 616 866 206 6:70 718 80-6
3:30 466 586 631 185 610 858 2:05 667 72+0 807
3-28 61-4 595 656 187 613 866 2:23 801 632 735
3-26 599 589 67-2 190 620 877 2:22 790 639 740
Means ............] 212 7-16 688 780
Final weight taken at the composition of the *extra fat sheep ” analysed.
395 (7.2 N [OUUURR IR RO | R TTpOn 313 7:86 700 810
...... 41-0 64-6 313 802 687 799
...... 40°2 64-8 3:09 7°95 69°3 804
...... 42-1 64-3 310 807 685 796
...... 332 63-2 317 7°18 753 856
...... 34-0 632 313 7-41 735 841
Means 312 775 709 81-8
«fat sheep ” analysed. Final weight taken at the composition of the «fat sheep ” analvsed.
3-89 233 566 481 167 i 650 865 2:00 6-69 720 807
671 258 56+5 370 102 684 823 2:12 7-21 685 778
721 | 27'8 533 550 102 736 l 893 2:19 7°59 66-1 757
Means ...ccooennel 2:10 7:16 688 781
“fat sheep ” analysed. Final weight taken at the composition of the “fat sheep ” analysed.
344 251 56-6 124 321 1103 1548 210 7:08 694 785
396 236 575 116 289 1144 1549 2:10 6-71 71+6 803
540 231 58+5 115 235 1269 1619 2:01 6+62 724 810
548 ] 20-1 59-2 130 266 1458 1854 1-90 578 778 854
Means .o.oeveeeenn]  2:03 655 728 81:3
two-thirds of the difference between the “store ” and “ fat sheep ” analysed.
tion of the “fat sheep ” analysed.
6+20 156 | 583 553 118 732 905 2:10 6-67 71'8 80+6
610 16:1 579 520 111 677 840 2:10 686 707 797
6:03 | 189 571 583 121 730 909 2:17 7°68 654 753
6-04 139 586 650 136 822 1023 1-:92 590 7641 84-2
611 162 559 589 127 776 962 2:04 6-94 705 794
Means ............ 207 6-81 709 79'8
General means of all ............] 234 713 704 799

wool ; the numbers for “ Class I1.” will be the most excessive from this cause.

part 1.

 Journal of the Royal Agricultural Society of England, vol. . part 1.
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TasLE X.—Showing the Calculated Percentage Com-
Note.—In all cases, Original Weight taken at the Composition of the “ Store Pig”
General particulars of the experiments.
Actaal weizhts (fresh Total non-
No. Description of fattening food. ctua wiinlglbs? (fresh), “;3)‘;%::3;5
Pens. of Duration. Ctol
ﬂnll' nitrogenous|
S. s
ma Given in limited quantity. Given ad libitum. iOriginal. Final. |Increase. J;gsggg.e,
1
|
The « Store” and ¢ Fat
wks. dys
1] ... ST UUSE IRPCORCUR BTV EUUOI | I
, d lentil
1] 100 |None .oovvvereen.n., {B'Zl‘v‘o:’é'ir?i"an’lfaé‘aﬁ’éy mea threo| 108 | 191 | 88| 357
PRIS vttt ieii s !
Series 1. (For further particulars, see Journal of the
1 3 ] {None . ..|Bean and lentil meal...... 440 | 743 | 303 199
2 3 [ndian meal ............ Bean and lentil meal...... 422 | 758 | 336 2:43
4 3 l Indian meal and bran...'Bean and lentil meal...... 427 | 679 | 252 291
5 3 None ...covvvirennenne. Indian meal ............... 431 | 652 | 221 6-61
6 3 F 8 09 |Bean and lentil meal ...![[udian meal ...............|| 445 | 743 | 298 465
7 3 Bran viereeerrensneon.Indian meal ............... 415 | 724 | 309 569
8 3 I Bean and lentil meal,and bran'Indian meal .............. 432 779 347 426
7 | ; ; .
12 | s))  UNone o { Pl Innmenly | 429 | 685 | 256 | 328
24 Means ..... 3441 | 5763 | 2322 3-48
Series 2. (For further particulars, see Journal of the
1 31 (|None viveeeeeneo...|Bean and lentil meal...... 433 | 628 | 195 217 !
2 3 Barley meal...............|Bean and lentil meal...... 446 | 730 | 284 272
3 3 Bran.........coovviiinn Bean and lentil meal...... 405 | 647 | 242 229 |
4 3 Barley meal and bran...|Bean and lentil meal...... 431 | 671 | 240 3-04
5 3 None .ocvvvveveeernnieen. Barley meal ............... 448 | 739 | 291 6-02
6 3 | » 8 0< {Bean and lentil meal ... Barley meal ............... 428 679 251 387
7 3 Bran ........ccoeenen, Barley meal ............... 426 | 703 | 277 571
8 3 Bean andlentil meal, and bran|Barley meal ...............|| 419 | 606 | 187 371
9and 10| 6 None....ccovvvenennns { Mi;.?t‘;e ;:rlg;em!;:ﬁf '5521%32‘;} 841 | 1877 | 536 310
parts bean and lentil meal ....
1land 12| 6 “None..........c....... { e o g o, bram, ;‘;,”3} 827 | 1444 | 617 || 366
three parts barley meal........
36 Means ....... 5104 J 8224 | 3120 | 337
Series 8. (For further particulars, see Journal of the
1 4 8 0 Dried cod-fish ............ Bran and Indian meal (equal parts) 632 955 323 313
2 4 Dried cod-fish............. !lndian meal ...l 647 | 1036 | 389 3-80
8 Means ........... 1279 | 1991 | 712 | 3:37
Series 4. (For further particulars, see Report of the British
p P
1 3N ({Lentil meal and bran ...[Sugar ..................... 286 | 533 | 247 406
2 3 10 0<‘ Lentil meal and bran ...|Starch cireeeeeeenn]| 285 | 533 | 248 406
3 3 LLentil meal and bran ...|Sugar and starch ......... 281 | 555 | 272 471
4 3 i None{ Lontile, wan, sugar, starch, cach 292 | 604 | 312 3:90
12 l Means ............ 1144 | 2223 | 1079 | 417
I General means ... ...... | ...... l ............

* These figures are somewhat corrected from those given in the Report of the British Association for the
as follows :—Mineral matter 0-43, nitrogen 1-33 (equal about 8-38
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position of the Increase in Weight of Fattening Pies.
analysed. Final Weight taken at the Composition of the “ Fat Pig " analysed.

533

Consumed to produce 100 Increase in live-weight. Calculated Conlli)‘?:-i:éz;lggi‘loo Increase in
I P " Nitro- | Total non- Nitro-
aerease ©r cent. 1 Mineral genous |nitrogenous| Total ' Mineral genous | Non-nitro-
upon 100 | carcass in | yyqqpey com- | substance | XAty dry 1 matter com- |genous sub-|| Total dry
original fasted (ash) pounds | (including | ™atter. sub- (ash) pounds [stance (fat).|| Sabstance.
weight, |live-weight. ' (dry). fat). g stance. ' (dry). |
Pig” actually analysed.
...... 757
854 828 19-9 100 358 156 478 0-53% 7:76% 63-1% 71-4%
Royal Agricultural Society of England, vol. xiv. part 2.)
689 819 241 138 275 11-2 437 0-16 673 69-6 76°5
796 830 19:2 114 278 13-8 412 0-36 729 659 736
590 82:2 24-2 120 351 20+5 496 | —0°07 603 74°2 80-1
513 854 17:3 57 378 26°3 452 | —0-36 529 79°0 840
67:0 844 10:2 72 337 217 420 010 6-61 70°4 771
745 837 11-0 58 333 22'5 401 0-26 7:02 675 749
803 835 138 73 309 214 396 0:37 732 657 734
597 839 177 107 350 204 474 | —0-04 6405 739 798
675 835 170 93 323 195 433 0:09 6-54 70'8 774
Royal Agricultural Society of England, vol. xiv. part 2.)
450 | ... 20°8 146 317 10°5 484 | —0:66 4+56 841 880
637 | ... 21-3 137 374 125 533 0:03 6+37 71+9 783
597 . 254 152 348 135 525 | —0-04 607 738 798
557 | ...l 22°1 125 378 148 525 | —0-17 571 761 81+7
649 | ... 12:2 64 385 12-4 461 0-07 6-46 712 778
586 | ...... 150 91 352 12+0 459 | -—-0-08 598 744 803
650 | ... 147 66 378 14-1 460 0:07 6-46 71:3 778
446 | ... 14-8 100 372 14-6 491 | —0:64 449 84:4 882
637 | ... 21-0 113 351 14:5 486 006 6°38 71-8 783
746 | ... 174 87 320 131 425 0-27 7°05 674 748
61-1 18+7 105 354 133 478 | —0-10 595 l 746 805
Royal Agricultural Society of England, vol. xiv. part 2.)
511 846 349 104 326 251 464 § —0-37 526 79°1 841
60-1 873 197 75 287 20-9 382 | —005 6-12 736 797
557 | 860 | 266 90 303 | o228 | 419 {—021 | 569 | 763 | 818
Association for the Advancement of Science for 1854.)
86-4 831 158 81 330 | ...... 427 0-48 753 64-1 721
87+0 801 152 81 329 | ... 425 048 7:58 639 72:0
968 817 145 74 351 | ... 439 0-58 7:98 62-0 706
1068 80-8 14+7 82 320 | ... 417 0-70 817 599 68-8
943 | 814 | 150 80 | 332 | .. s27 | 056 | 781 | 625 | 709
.......................................... | 006 | 641 | 715 | 780

Advancement of Science for 1852, where the composition of the increase of this analysed “fat pig’’ is given
nitrogenous compounds), 634 fat, and 71'8 total dry substance.

MDCCCLIX.

44



634 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

It is obvious, that the correctness of the indications of these Tables will entirely
depend upon the appropriateness of the composition of the animals actually analysed in
different conditions of maturity, to represent that of the animals (in their respective con-
ditions), to which the direct analytical data are tobe applied. The results must, there-
fore, be only looked upon as approximations; though, so far as we believe, the data
now supplied constitute the most reliable basis for estimates of this kind at present at
command. Indeed, in corroboration of the probable general correctness of the indica-
tions, it may be remarked, that, as fattened animals are seen to contain a much larger
proportion of dry substance than leaner ones, and as their dry substance contains a
larger proportion of fat, and less of nitrogenous and mineral matters, it is clear, that the
increase itself must contain a higher percentage of total dry substance and of fatty
matter, and less of nitrogenous and mineral matters, than the entire body of the fattened
animal. The estimates of the composition of #ncrease recorded in the Tables agree in
fact very well with what we might anticipate; and they are, with some slight qualifica-
tions, in the main consistent with the dérect results arrived at, as to the composition of
the increase of the individual fattened pig. It should be remarked that the composi-
tions of the animals analysed, which form the basis of these estimates of the composi-
tion of increase, are given (see Table VIL) on the fasted live-weight, so as to elimi-
nate as far as possible the influence of the variable amount of contents of stomachs and
intestines. 'The percentages thus calculated to the fasted live-weight, are, however, for
the purposes of the Tables now under consideration, applied to the original and final
weights of animals, in the unfasted condition. The tendency of the correction due on
this head, would be slightly to reduce our estimated percentages of fat, and of total dry
matter, and slightly to raise those for the nitrogenous and mineral matters.

With regard to owen, it was difficult to find the record of experiments, in which the
animals had been fed over a period of time sufficiently long to represent a change in
condition equal to that assumed between the Bullock taken as *half-fat,” and’ that
analysed as “fat.” As is seen, in Table VIIL., the calculation has, in all, been made
for ninety-eight animals; twelve of which were fed for nearly nineteen weeks ; fifty for
23% weeks, and thirty-six for 262 weeks. It is probable that the estimate is the most
nearly correct for the thirty-six animals, whose period under experiment was the longest,
and whose proportion of increase upon 100 of their original weight was the highest.
The mean of all the ninety-eight animals gives for the composition of the increase 754
per cent. of total dry substance, of which 662 was fat, 7'67 dry nitrogenous compounds,

~and 1-47 mineral matter. These figures may, perhaps, be taken as pretty nearly repre-

senting the average composition of the increase over the concluding period of half a year
or more, of animals well fed on fattening food, and brought at last to a fair condition
of maturity and fatness. In passing a judgment as to the probable direction of their
error, we should say, that the fat and total dry matter are more likely to be given
somewhat too high, and the nitrogenous matter somewhat too low.

For sheep, the composition of the increase has been calculated for 348 animals, in
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lots of never less than four, and in some cases forty or more. These animals were all
carefully selected for the purposes of experiment; their weights were accurately taken
at the different periods; and, in most cases, the amount and the composition of the food
they consumed were determined. The compositions applied in the calculations to the
original and final weights respectively, of the different lots, are adopted, or deduced, from
those of the Sheep actually analysed, according to the reputed condition of the animals
at the commencement and the conclusion of the feeding experiments. In Class I. (see
Table IX.), large numbers of animals were fed for a considerable period of time, from
a fair “store,” to a fair “fot” condition. Accordingly, the composition of the “store
Sheep” analysed, is applied to the original weights, and that of the “ fat Sheep” to their
final weights. In Class II. the animals were fed from the «fat” to a “wery fat” con-
dition. In these cases, therefore, the original weights are calculated at the composition
of the ¢ fat Sheep,” and the final weights at that of the * extra-fat Sheep.” In Classes
II1. and IV. the animals were taken in a partially fattened condition, and fed to that of
moderate fatness. The per cent. of carcass in fasted live«weight as given in the Table,
shows pretty well the comparative final condition of the different lots; and this was
obviously not very widely different, in Classes I., II1., IV., and V. In Class IIL., how-
ever, the period of the feeding experiment was comparatively short; and in Class IV.,
though the period was longer, the food was not so well adapted; so that, in both these
cases, the proportion of increase to the original weight is seen to average only about
half as much as in Class I. Owing to the circumstances here enumerated, the compo-
sition of the original weights of the Sheep of Classes I1I. and IV. is taken at the mean
between that of the “store,” and that of the ¢ fat Sheep,” analysed; and that of their
final weights at the composition of the “fat Sheep” itself. From considerations of a
similar nature, in Class V. the original weights are taken at a composition between that
of the “store” and that of the ¢ fat Sheep”—but supposed to be two-thirds, instead of
only one-half, advanced towards the fatter state. The final weights are, as in most of
the cases, taken at the composition of the ¢ fat Sheep” analysed.

It will not, of course, for a moment be supposed, that the differences indicated in
Table IX., between the composition of the increase of the animals of different breeds,
or those fed on different foods, are really to be attributed to the variations in those con-
ditions as there described. . It is enough to claim, that the results, as a whole, give us
the best indication of the probable composition of the increase of fattening Sheep, at
present at command. '

To go to the figures (see Table IX.), the increase of fattening Sheep appeared to
contain from 2 to 3 per cent. of mineral matter. ZFEither of these estimates is, however,
undoubtedly too high. The error is due to the amount of adventitious mineral matter
in the ash of the wool, as before referred to, which happened to be the greater in
that of the fatter animals. It was still thought better to record the numbers in the
Table as calculation gave them, as it would thus be seen (with the explanation given)
below what amounts the truth must really fall. In fact, excluding altogether from the
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calculations the ash of the wool, the percentage of mineral matter in the increase
would appear to be certainly under 2, and sometimes under 1 per cent., for the cases
of the fattening Sheep given in the Table.

The average estimated percentage of métrogenous compounds in the increase of the
fattening Bullocks, is 7-69; that for the fattening Sheep is, as would be expected,
somewhat less, namely, 7-13. The average estimated percentage of faf in the increase
of the Oxen is 66:2; whilst that in the Shcep is 704. The direction of the difference
is, here again, that which would be anticipated. Finally, the estimated percentage of
total dry substance in the increase of the Oxen, was 75°4; and that for the Sheep, was
79-9. Granting that the estimates for the composition of the increase of the Sheep, like
those for that of the Oxen, are more probably too high than too low, still there can be
little doubt, that, under at all comparable conditions, the increase of the fattening Sheep
would contain a somewhat less proportion of nitrogenous matter, and a somewhat larger
one of both fat and total dry substance, than that of Oxen. On the other hand, common
observation would lead to the supposition, that the increase of the fattening Pig would
be less nitrogenous, and contain both more fat and more total dry substance, than that
of the Sheep.

In Table X. are given the calculated estimates of the composition of the increase of
about eighty fattening Pigs—divided into lots of three, four, or six animals each. The
composition of the increase of the analysed «fat Pig” (given at the top of the Table for
the sake of comparison with the other estimates), shows 0-53* per cent. of mineral
matter, 7-76 per cent. of nitrogenous compounds, 63-1 per cent. of fat, and in all, 71-4
per cent. of total dry substance. Against these numbers, which undoubtedly represent
the truth very closely for the particular case in question, the average of all the other
estimates in the Table gives 0-06 per cent. of mineral matter, 6-44 per cent. of nitro-
genous compounds, 71'5 per cent. of fat, and 780 per cent. of total dry substance.
We have then, in the average of the estimated composition of the increase of these
numerous fattening Pigs, rather less mineral matter and nitrogenous compounds, and
several per cent. more fat and total dry substance, than in that of the single analysed
“fat Pig.” Most of the animals, the composition of whose increase is thus estimated,
were, however, in a somewhat further advanced condition, both at the commencement and
the conclusion of the experiment, than the single analysed ¢ fat Pig.” Some evidence of
this is to be found in the relation of the * original” weights, and of the percentages of
carcass in fasted live-weight, as recorded in the Table. It would theréfore in all pro-
bability be really the case, that in the average of the instances brought under the calcu-
lation, the éncrease would contain a less proportion of both mineral and nitrogenous
matter, and a larger one of both fat and total dry substance, than that of the single

* These figures are somewhat corrected from those given in the Report of the British Association for the
Advancement of Science for 1852, where the composition of the increase of this analysed “ fat pig” is given

as follows :—mineral matter 0'43, nitrogen 1:33 (equal about 838 nitrogenous compounds), 634 fat, and
718 total dry substance.
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analysed Pig. 'With regard to the amount of mineral matter in the increase, attention
should be called to the fact, that, according to the figures in the Table, it was always
very small; whilst, in many cases, there was apparently no increase whatever, but even
a loss of mineral matter during the fattening process. From the general character and
habits of the animal, and its known tendency to fatten rather than to grow, we should
indeed anticipate that the bony frame-work, which is the chief storehouse of mineral
matter, would develop proportionally much less in the fattening Pig, than in either
fattening Sheep or Oxen. Still, it would be hardly safe to assume, upon the evidence of
the analysis of two animals alone, that there would frequently be an actual reduction of
the total mineral matter of the body, during the fattening period. The alternative is
to suppose, that the analysed fattened Pig was of rather lighter frame, than should
have been, for strict comparison with the analysed leaner one.

The following is a Summary of these numerous estimates of the composition of the
increase of fattening oxen, sheep, and pigs:—

TaBLE XI.—Summary of the Estimated Composition of the Increase of
fattening Oxen, Sheep, and Pigs.

Calculated composition of 100 Increase
whilst fattening.
Cases. Nit Total
; itrogenous otal
ﬂgggﬁl compounds Fat. dry
(dry). substance.
Average for 98 Oxen .......covevuennnnnd| 1447 7:69 66-2 754
Average for 348 Sheep.........oevvunnnnnn. 2:34%* 7°13 704 799
Average for 80 Pigs .... 0-06 6:44 715 780
The analysed fat Pig....... 053 7°76 631 714
Mean............} 110 7°26 678 762

It would appear, that we may probably estimate the increase in weight of liberally
fed Oxen, over six months or more of the final fattening period, to contain from 70 to
75 per cent. of its weight of total dry substance. Of this, by far the larger proportion,
say 60 to 65 parts, will be fat; 7 to 8 parts will be nitrogenous substance; and 1 to 1%
part mineral matter.

On the same plan of calculation, the final increase of well-fed Sheep, fattening during
several months, will probably consist of 75 per cent., or more, of total dry substance ; of
which 65 to 70 parts will be fat; 7 to 8 parts nitrogenous compounds; and (making
allowance for the error in the ash of the wool) perhaps about 1} part of mineral matter.

The increase of Pigs fed for fresh pork, during the final two or three months on fatten-
ing food, may be taken at about 70 to 75 per cent. total dry substance, 63 to 68 per
cent. of fat, 6 to 8 per cent. nitrogenous substance, and considerably less than 1 per

* Probably from 05 to 1'0 per cent. too high; owing to the amount of adventitious matters in the wool
of the sheep analysed—particularly the fatter ones.
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cent. of mineral matter. The increase over the last few months of high feeding, of Pigs
fed for curing, will however contain %igher percentages of both fat and total dry sub-
stance, and lower ones of both nitrogenous compounds and mineral matter, than that
of the more moderately fattened animal.

From the whole of the evidence the striking fact appears, that about three-fourths of
the gross increase in live-weight of animals ¢ feeding” for the butcher, will be dry or
solid matter of some kind. About two-thirds of the gross increase will be pure fat.
Only about 7 or 8 per cent. of the gross increase, and scarcely more than one-tenth of
its total dry substance, will be nitrogenous compounds. Lastly, such increase may
frequently contain less than 1, and seldom more than 1% per cent. of mineral matter.

SecrioN VIII.-RELATION OF THE CONSTITUENTS STORED UP IN THE INCREASE, TO
THOSE CONSUMED IN THE FOOD, BY FATTENING ANIMALS.

1. Amounts of Mineral Matter, Nitrogenous Compounds, Non-nitrogenous substance, and
Total Dry Substance, stored up in Increase, for 100 of each, consumed in Food.

Having now arrived at approximate estimates of the composition of the increase
accumulated by certain animals, during the final fattening period, it will be interesting
to consider the probable relation of the constituents so stored wp in the increase, to those
consumed in the food which produced it. In the cases of most of the Sheep, and of all
the Pigs, to which Tables IX. and X. respectively refer, the amounts of certain of the
most important constituents of the food, which were consumed to produce a given weight
of the increase whose composition is there estimated, had previously been determined,
and are, for the sake of reference, recorded in the Tables, by the side of the estimated
composition of the increase itself which was due to their consumption: that is to say,
by the side of the estimated amounts of mineral matter, of nitrogenous compounds, of
non-nitrogenous organic substance, and of total dry substance, respectively, contained
in 100 Ibs. of the increase in live-weight, there is recorded in the Tables, the amount
of each of these consumed in the production of that 100 lbs. of increase. We have thus
the easy means of estimating the proportion of each of these classes of constituents
stored up in the increase, for 100 parts of the same consumed in the fattening food.
The results of such a calculation are given in Table XII. for the different lots of Sheep,
and in Table XIII. for the different lots of Pigs.
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TaBLE XII.—Showing the Estimated Proportion of certain constituents stored up in the
Increase of Weight of Fattening Surzp, for 100 of each, consumed in food.

Amount of each class of constituents

General particulars of the experiments. stored up in increase for 100 of the
same consumed in food.
e . Nitro- :

Number Description of fattening food. Mineral | genous tgoré;r;zs Total

Breed. of Dura- matter | com- 4 dry sub-

. tion, e . Given h)*, | pounds N tance.
animals. Given in limited quantity. d lilb‘;‘(;um. (ash) p( dr;). stance, | Stance

Class I. (For data, see Class I. Table IX.)
wks. days.
Cotswolds ............ 46 19 5 |lOilcake and clover hay ......... Swedish turnips { 308 443 11-6 9-60
Leicesters ............ 40 20 0 |Oilcake and clover hay ......... Swedish turnips | 315 3-39 12:0 9-48
Cross-bred wethers 40 20 0 |lOilcake and clover hay ......... Swedish turnips § 3:24 360 116 931
Cross-bred ewes...... 40 20 0 |Oilcake and clover hay ......... Swedish turnips | 325 360 11-8 9-40
Hants downs ......... 40 26 0 |Oilcake and clover hay .... ...ISwedish turnips { 340 4-28 103 849
Sussex downs......... 40 26 0 |[Oilcake and clover hay ......... ‘Swedish turnips |  3:30 416 103 844
Means ...... 339 | 391 | 113 | 912
Class ITI. (For data, see Class ITI. Table IX.)
Hants downs ......... 5 13 6 [|Oilcake .....coocooviiiiiiiiiinnn. Swedish turnips | 416 4-01 111 9-33
| Hants downs ......... 5 13 6 |[Oats.............. ...-. |Swedish turnips 5738 707 100 9-45
Hants downs ......... 5 13 6 ||Clover chaff..... Swedish turnips § 3-98 7-44 90 8:49
Means .....| 462 | 617 | 100 | 909
Class IV. (For data, see Class IV. Table IX.)
Hants downs ......... 5 19 1 |Oileake ...ovvvenniiininiiinnnnne. Clover chaff...... 1:69 2:20 63 5:07
Hants downs ......... 5 19 1 |Linseed ... ...|Clover chaff...... 181 2-32 62 519
Hants downs ......... 5 19 1 |Barley... ...|Clover chaff...... 175 2-82 57 500
Hants downs ......... 5 19 1 IMaltee..ooiiiiiniiniiiiiiininnnnns Clover chaff...... 146 2:17 53 461
Means ...... 1-68 2-38 59 497
Class V. (For data, see Class V. Table IX.)

Hants downs ......... 4 10 0 ||Barley (ground) .................. Mangolds 3-80 565 98 891
Hants downs .. 5 10 0 |Malt (ground) and malt dust...!Mangolds 4:04 618 10-4 9-49
Hants downs ......... 4 10 0 |Barley (ground and steeped) .../ Mangolds 372 6-35 89 828
Hants downs ......... 4 |10 o || Maltgromd and stecped) ] \yryp 14 205 | 434 93 | 893
Hants downs ......... 5 10 0 ||Malt (ground) and malt dust...\Mangolds......... 346 546 91 825
Means ............ 359 | 560 95 | 863
General means...| 327 4-41 94 806

* T'he amounts of * mineral matter” are too high, owing to the adventitious matters retained by the wool.
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Increase of Weight of Fattening Pres, for 100 of each, consumed in food.

General particulars of the experiments.

Amount of each class of constituents stored up in »
increase for 100 of the same consumed in food.

Number | 1 Description of fattening food. Mineral gNelt:gl)x-s Non-ni- | iy
Pens. of ti‘;l;la. matter | com- trogsgous dry sub-| Fat.
animals. : Given in limited . L (ash). | pounds - | stance. :
quantities. Given ad libitum. (dry). stance.
The “Fat Pig” analysed.
wks. days. Bran one part, bean and lentil meal
1 10 0 ||None ........eownnn | two parts, and barley meal three 2-66 776 17-6 149 405
parts
Series 1% (IFor data, see Series 1. Table X.).
1 3 None ........ccovvennns Bean and lentil meal .................. 068 4-88 25-3 175 621
2 3 [ndian meal............ Bean and lentil meal .... ] 186 6-39 237 17:9 477
4 3 Indian meal and branBean and lentil meal .... ... =033 502 21'1 16:1 362
5 3 None ......coceeeunen. Indian meal .......... ] —209 9-28 20-9 18-6 300
6 3 80 Bean and lentil meal |Indian meal ..... 099 918 209 18:4 324
7 3 Bran ...l Indian meal .........c..coceevinrinnnn. 2:35 12-10 20-3 187 300
Bean and lentil : . y . .
8 3 || { e } Indian meal ..................co...... 271 | 1003 | 213 | 185 | 307
Bean and lentil meal, Indian meal 99 . 91. .
12 3 ) None ......oc.e. ... { and bran, each ad libitum ...... } —0-22 565 211 168 362
Means ...... 0-74 7-82 21-8 17-8 382
Series 2% (For data, see Series 2. Table X.).
1| 3 None ...cooceveennn. Bean and lentil meal .................. —3:20 312 265 182 801
2 1 3 Barley meal... ../Bean and lentil meal .... . 016 465 19-2 14-7 575
3 1 3 Bran ......cocecooenn. Bean and lentil meal .... .| =016 399 212 15-2 547
4 3 Barley meal and bran|Bean and lentil meal .... 1 =075 4:57 20-1 15:6 514
5 ] 3 None ...........ceeeis Barley meal................ ...] 056 | 10°09 18:5 16-9 574
6 3 Bean and lentil meal |Barley meal..... =053 657 21-1 17°5 620
7 | 3 Bran ... Barley meal...........coooeiiiiieiiinns 0-49 979 189 169 506
; p r 804 Bean and lentil . A . 18-
8 | 3 meal, and bran Barley meal............ooooviiiinnnns —4-33 4-49 227 180 578
I Mixture of one part bran,two parts
9and 100 3 || ... None ............... barley meal, and three parts 027 565 204 16-1 495
| bean and lentil meal ............
! Mixture of one part bran,two parts 1
and12; 3 ||..... None ......ccoeeeen. bean and lentil meal, and three 158 810 211 176 515
! parts barley meal ............... I
Means ...... —059 610 21-0 167 572
Series 3% (For data, see Series 8. Table X.).
1 4 g o/ |[Dried cod-fish......... Bran and Indian meal (equal parts) { —1-06 5:06 24-3 181 315
2 4 | ||Dried cod-fish......... Indian meal............coviinninnnnd —026 816 256 209 352
Means .| —066 | 661 | 249 | 105 | 333
Series 4 (For data, see Series 4. Table X.).
1 3 Lentil meal and bran [Sugar .........ccoocooeiiiinniinii 307 9-30 19-4 169
2 3 Lentil meal and bran |Starch .................. 3-18 9-36 194 16:9
3 3 10 Oj Lentil meal and bran |Sugar and starch 4-06 10:78 177 16:1
4 3 None ...o.co.o.... { Lentils, bran, sugar, starch, each 11 4.9 | 996 | 187 | 165
\ ad libitum ..o,
Means .........oe..n. 378 985 18:8 166
General means ...... 058 7-34 21-2 17-3 472

* Journal of the Royal Agricultural Society of England, vol. xiv. part 2.
+ Report of the British Association for the Advancement of Science for 1854.
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It will be observed, by reference to the columns in Tables IX. and X. respectively, which
show the proportion of the total non-nitrogenous to the total nitrogemous constituents
of the food, that it was in some. cases nearly double as much as in others. It might be
urged, therefore, that it was quite irrelevant to apply one and the same composition to
the final weights of animals fattened on foods differing so widely in this respect. It is
not denied, that, other things being equal, a highly nitrogenous food may give some
tendency to a greater proportion of increase in frame and flesh ; but all observation would
lead to the conclusion, that, at least with animals fattening under ordinary conditions,
this would happen but in a very limited degree; in fact, by no means in anything like
a numerical proportion to the increased relation of the nitrogenous to the non-nitroge-
nous constituents of the food. It has been found, indeed, that as our current fattening
food-stuffs go, the increase in weight is more in proportion to the amount of digestible
non-nitrogenous, or total dry orgamic substance, than to that of the nitrogenous com-
pounds consumed. And, although with a high proportion of available non-nitrogenous
matter in the food there is a somewhat less tendency to increase in frame, and a greater
one to fatten, yet animals which have been fed on very highly nitrogenous food, though
as a rule they have appeared to grow somewhat more, have nevertheless frequently been
extremely fat. Upon the whole then it is concluded, that the relation of the nitroge-
nous matter to the fat, in the ncrease of the fattening animal, is by no means increased
in the degree which might be expected, by a considerable increase in the proportion of
the nitrogenous to the non-nitrogenous compounds in the food. The proportion of the
nitrogenous matters in the increase is, there is little doubt, much more affected by the
age and habits of the animal than by the proportion (if not below a certain limit) of
the nitrogenous constituents in the food. From these considerations, and owing to the
comparatively small proportion of the several constituents of the food actually stored
up and retained in the increase, any error arising from adopting the same composition
for the final weights of animals fattened on very various foods, will be immaterial in
forming general and average estimates of the proportion of the constituents stored up in
the increase, to those consumed in the food. With these explanations then, and calling
attention to the reservations which they obviously imply, we adopt as they stand, for the
basis of our calculations, the records of constituents actually consumed, and the estimates
of the composition of the increase produced as given in Tables IX. and X. respectively,
and proceed at once to consider the indications so obtained.

From Table XII. it is seen, that taking the average of the numerous experiments with
Sheep, rather more than 3 per cent. of the ¢otal mineral matter consumed in the fatten-
ing food would appear to be retained in the increase. ~Assuming the due correction made
for the extraneous mineral matter in the wool of the fat animals analysed, the average
of the cases in question would show rather less than 3 per cent. of the mineral matter
consumed, to be stored up in the increase. In Class IV. dry food alone was given, and
such as contained a large proportion of mineral matter to digestible organic substance. In
this case, therefore, the proportion of the consumed mineral matter which appears to be

MDCCCLIX. 48
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stored up in increase, is relatively very small—namely, only 1:68 per cent. The other
Classes, however, in which there was a limited proportion of dry food, and the remainder
consisted of succulent roots, much more nearly represent the usual conditions of the food
of fattening Sheep. Upon the whole, it may be concluded, as an average estimate for
Sheep fattening for the butcher on good mixed diet of dry and succulent food, that they
will certainly not carry off more, and perhaps frequently less, than 3 per cent. of the con-
sumed mineral matter. Were it not indeed that Sheep are now generally fattened when
still young and growing, the proportion of the mineral matter consumed which would
be retained during the so-called fattening period, would probably be extremely small.
In fact, it can hardly be greater, on the average, than above supposed, taking the whole
period of existence of the animal. DBut it is obvious, that the proportion will depend
much more on the character of the food, as to the quantitative relation of its mineral
matter to its available organic substance, than upon any other circumstance. At any
rate, the proportion of the mineral matter consumed by either store or fattened animals,
which is sent off the farm in their bodies, is comparatively small; and from the per-
centage indicated in the live-weight of the animals in the different conditions, as given in
Table VII., the annual exhaustion of the farm from the sale of known weights of animals
is a matter of easy calculation.

Table XII. shows the estimated proportion of the total nitrogenous compounds
retained in the increase of the fattening Sheep, to have been, on the average, less than
5 per cent. of that consumed in the food. Assuming a liberal mixed diet of succulent
roots and dry food, it is probable that when the latter consists chiefly of pulse, oilcake,
or other highly nitrogenous matter, the proportion of the nitrogen consumed which will
be carried off in the increase of animal, will be less than 6, and perhaps even less than
4 per cent. On the other hand, when the dry food consists to any great extent of cereal
grain or other food containing a comparatively low percentage of nitrogen, it is probable
that more than 5 per cent. of the total nitrogen consumed will be carried off in increase.
It will be observed, that on either supposition, the proportion of nitrogen expired,
perspired, or voided, will be considerably more than 90 per cent., whilst it may be more
than 95 per cent., of the total nitrogen consumed by the fattening Sheep.

It appears that for 100 parts of non-nitrogenous substance consumed in food, there
were on the average (excluding Class IV.) about 10 stored up in the fattening sheep, in
the form of fat itself.

For 100 of total dry substance of the food, about 8 or 9 of dry substance would appear
to be stored up in the increase of the animal. It will be remembered, that in the dry
substance of the food of the Sheep, there is, compared with that of the Pig, a considerably
larger amount of indigestible woody fibre. There is, therefore, a larger proportion of
the consumed food necessarily at once effete.

Table XIIIL., which relates to the Pigs, would show that there is probably fully twice
as much dry substance stored up for 100 consumed, as in the case of Sheep. The average
of @l the estimates shows 17'3 per cent. of the consumed dry substance stored up in the
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increase, against about 15 per cent. in the case of the individual analysed fat pig. As
just stated, there were, in the case of the Sheep, only about 9 parts of dry substance
stored up in increase, for 100 total dry substance consumed.

For 100 of mon-nitrogenous constituents of food, the Pigs would seem to have stored
up 20 or more of fat, whilst the Sheep yielded only half that amount.

Of nitrogenous compounds again, it would appear, according to the estimates, that
there was on the average about one and a half time as much of the whole consumed

“stored up in the increase, as in the case of Sheep. The awverage of the estimates for the
Pigs, shows 7:34 per cent. of the consumed nitrogen stored up, against 7-6 per cent. in
the case of the analysed fat pig. The greater the proportion of pulse in the fattening
food of the Pig, the smaller will be the proportion of the whole nitrogen consumed,
which will be stored up in the increase. And on the other hand, the larger the propor-
tion of cereal, with its comparatively small percentage of nitrogen, the larger will be the
proportion of the whole carried off in the increase in weight of the animals. The
evidence at command would lead to the belief, however, that there is almost uniformly
less than 10 per cent., and sometimes perhaps as little as 5 per cent. of the nitrogen of
the food of the futtening pig carried off in its increase. :

It has already been pointed out, how small, in all probability, was the percentage of
mineral matter in the increase of the rapidly fattening Pig. Reasons were given for sup-
posing, however, that our estimates might show it to be lower than really was the case.
There is little use therefore in examining at all closely results which are based upon
those doubtful estimates. Moreover as the mineral matter in the food varies very much
indeed in its proportion to those constituents which prominently rule the amount and
character of the increase, the proportion of the mineral matter consumed by the fatten-
ing Pig, as well as the fattening Sheep, which will be stored up in the increase, will be
much more variable than that of the other constituents. It is sufficient to say, that in
the case of fattening Pigs at least, the proportion of the consumed mineral matter which
will not be reclaimed in the manure is almost immaterial.

Finally, in regard to the results of Table XIIL., it appears that for every 100 parts of
fatty matter in the food there were probably, on the average (depending on the character
of the food), 400 to 500 parts of faf stored up in the increase of the animal. It is
obvious, therefore, that there was a formation of fat in the animal body, from some other
constituent or constituents of the food. To this point we shall recur presently.

2. Amounts of Mineral Matter, Nitrogenous Compounds, Fat, and Total Dry Substance

stored up in Increase, and of matter expired, perspired, or voided, for 100 of Collective
Dry Substance consumed in Food.

Having by means of Tables XTI. and XIII. shown the probable proportion of each
of certain constituents of the food of fattening Sheep and Pigs, which will be stored up
in the increase of the fattening animals for 100 of the same consumed in the food, it
will be well to follow up the illustration by showing, on the same basis of calculation,

4382



644 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

how much of the several constituents would be stored up in the increase for 100 of the
collective dry substance of the foods consumed ; and lastly, how much of the whole would
be expired, perspired, or voided. These particulars are shown in Table XIV. for the
different sets of Sheep, and in Table XV. for the different sets of Pigs.

TasLe X1V.—Showing the Final Distribution of the Constituents of the Food
consumed by fattening SHEEP.

100 dry matter of Food gave—

General particulars of the experiment.
Stored up in Increase.

Description of fattening food. Nitro- 5{’;“)‘_ Expired,
Number Mineral | genous eliou Total (perspired,
Breed. of  |Duration. (mal:t%r com[-1 g sub-s I dry voiodred
animals. . e es . Gi ash*), | pounds necrease. .
Given in limited quantity. ad libictom. (dry). S(tfzrtl)c.e "
Class 1. (For data, see Class L. Table IX.)
wks.days.
Cotswolds 46 19 5 [lOilcake and clover hay Swedish turnips | 026 092 8-41 9-60 90-40
Leicesters 40 20 0 |/Oilcake and clover hay ........./Swedish turnips | 023 073 853 9-48 9052
Cross-bred wethers...| 40 20 0 |Oilcake and clover hay .........\Swedish turnips | 0-24 077 8:29 931 9069
Cross-bred ewes...... 40 20 0 [/Oilcake and clover hay ......... Swedish turnips | 024 078 839 .|| 941 90-59
Hants downs ......... 40 26 0 }|Oilcake and clover hay .... ..!Swedish turnips | 0-26 0-93 7:30 8-49 91-51
Sussex downs......... 40 26 0 |/Oilcake and clover hay ......... ‘Swedish turnips § 025 090 729 8:44 91:56
Means .....coeuernnns 0-25 0-84 803 912 90-88
Class I11. (For data, see Class IIL. Table IX.)
Hants downs .5 13 6 ||Oilcake ...oooeiiiiiiiiiiiniin, Swedish turnips § 023 077 8:32 9-31 9069
Hants downs ... 5 13 6 ||Oats ....\Swedish turnips § 025 088 832 945 90-55
Hants downs 5 13 6 |[Clover chaff .............co.enen. Swedish turnips | 024 0-85 7:40 8:49 91-51
Means ..oooeevnnnnnnn 024 ' 083 8:01 9-08 90-92
Class IV, (For data, see Class IV. Table IX.)
Hants downs 5 19 1 [|Oileake .ooverevorieeeiiiiiiinnns Clover chaff...... 013 046 448 507 94-93
Hants downs ... 5 19 1 ' Linseed ...oooovviniiniiniiiiinnns Clover chaff...... 014 0-43 462 519 94-81
Hants downs ... 5 19 1 ||Barley .oocoviiininiiiiiiininnn, Clover chaff...... 012 0-41 4:47 500 9500
Hants downs ... 5 19 1 |Malte.oooiiinnicin Clover chaff...... 010 0-31 420 4-61 95-39
Means .....oooovnnnen 012 0-40 444 497 9503
Class V. (For data, see Class V. Table IX.)
Hants downs 4 10 0 |Barley (ground) .................. Mangolds......... 0-24 0-74 7°93 8:91 91:09
Hants downs ... 5 10 0 ||Malt (ground) and malt dust...;Mangolds.. ...... 025 0-82 8:42 9-49 90-51
Hants downs ... 4 10 0 ||Barley (ground and steeped) ...|Mangolds...... .. 024 0-84 7:20 828 9172
Hants downs 4 |10 o | fMalt(ground and steeped) 1y o1gs ... 019 | 058 | 745 | 8238 | o177
Hants downs ......... 5 100 0 |Malt (ground) and malt dust...Mangolds......... 0-21 072 7-33 825 9175
Means .......c..econ. 0-23 074 7:66 8:63 91-37
General means............... 021 072 713 806 91-94

* The estimated amounts of mineral matter are too high, owing to the adventitious matter retained by the wool.
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TaBLE XV.—Showing the Final Distribution of the Constituents of the Food
consumed by fattening Pias.
' 100 dry matter of Food gave—
General particulars of the experiment.
Stored up in Increase.
Expired,
e . Nitro- Non- per-
| Number Description of fattening food, Mineral | genous | nitro- | Total | spired,
Pens. of  |Duration. matter | com- | genous dry or
animals. Given in limited Given ad Libitum. (ash). | pounds substance| Increase.| voided.
quantity. (dry). | (fat).
The “Fat Pig” analysed.
wks. days. Bran one part, bean and lentil meal
1 10 0 iNone ........coeuuns two parts, and barley meal three 011 162 13-20 1494 | 85:06
parts .o
Series 1 (For data, see Series 1. Table X.).
1 3 3 None ...ocvevvrirennns Bean and lentil meal .... 0:04, 154 15-93 17-51 8249
2 3 1 Indian meal Bean and lentil meal .... ] 009 177 16:00 17-86 | 8214
4 3 Indian meal and branBean and lentil meal ..... ...} =001 1-21 14-95 1615 | 8385
5 3 None .....coocveninnns Indian meal................ .| —0-08 1-17 1748 1858 | 8142
6 3 80 Bean and lentil meal {Indian meal... ] 002 1-57 16°76 1835 | 8165
7 3 Bran ... Indian meal...........coooviininnennan, .l 007 1-75 16-83 1868 | 81:32
Bean and lentil . . ; . . 3
8 3 { meal, and bran Indian meal...........oooveennninnnnnn. 009 1-85 16-59 1853 | 81-47
\ Bean and lentil meal, indian meal y . . , ,
12 3 {[EECa—— { e ipoaan el —0:01 | 127 | 1559 || 1684 | 8316
Means ......... 003 1-51 16-27 17-81 | 8219
Series 2 (For data, see Series 2. Table X.).
1 3 None ......ooevvinienns Bean and lentil meal .................. —013 094 1737 1818 | 81-82
2 3 Barley meal. ..|Bean and lentil meal .... ..l 001 1-19 13-49 14:69 | 8531
3 3 Bran ... Bean and lentil meal .... ...l =001 115 14 06 15:20 | 8480
4 3 Barley meal and bran|Bean and lentil meal .... 1 —003 1-09 1450 15:56 | 8444
5 3 None .........evenenne Barley meal............. 002 1-40 1545 16:87 | 8313
6 3 Bean and lentil meal |Barley meal... ...} —0-02 1:30 16:21 17:49 | 8251
7 3 0 Bran .......ceeenell Barley meal..............coooceiiinnnnn. 001 1-40 1550 1691 | 83-09
8 3 r 804 Bean and lentil , . : . .
{ meal, and bran Barley meal............ccoovvenninnnnn, —-013 091 17-18 1796 | 82:04
Mixture, one part bran, two parts
9and10, 6 None ..cooooevvvnnn. barley meal, and three parts 0:01 131 14:77 1611 | 8389
bean and lentil meal ............
Mixture, one part bran, two parts
11and 12 6 None .........o..en. bean and lentil meal, and three 006 1:66 15-88 1760 | 82-40
parts barley meal ...............
Means ........ ~002 | 123 | 1544 | 1666 | 8334
Series 8 (For data, see Series 3. Table X.).
1 4 g ¢ J |[Dried cod-fish......... Bran and Indian meal (equal parts) | —0-08 1113 17-05 1812 | 81-88
2 4 Dried cod-fish......... Indian meal................ouene e —0-01 1-60 19-27 2086 | 7914
Means ......... —004 | 136 | 1816 | 1949 | 805
Series 4 (For data, see Series 4. Table X.).
1 3 |ILentil meal and bran Sugar ... 011 1-76 1501 || 1688 | 83-12
2 3 |[Lentil meal and bran |Starch ............... 011 178 1504 || 1694 | 83:06
3 3 10 04 ||Lentil meal and bran |Sugar and starch .................c.. 013 1-82 14-13 : 1608 | 83-92
| Lentils, bran, sugar, starch, each " . . i X .
4 3 L}None ............... { hile, bran, sugar, starch » each 019 | 196 | 1436 | 1650 | 8350
Means ......... 013 | 183 | 1463 | 1660 | 8340
General means.......... | 002 | 144 ! 1581 || 1727 | 273
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As already explained, in the cases to which these and the preceding Tables relating
to Increase refer, the amounts and composition of the foods consumed to produce a given
amount of increase, were determined by actual experiment; and the composition of the
increase so produced, is deduced from that of the animals that were analysed. Thus, in
Table IX. for the Sheep, and in Table X. for the Pigs, are given the experimentally deter-
mined amounts of dry substance, &c., consumed to produce 100 lbs. of increase in live-
weight, and the estimated amounts of certain constituents in that 100 lbs. of increase.
It is obvious, therefore, that we have an easy means of calculating the amount of the
respective constituents stored up in increase, for 100 of dry matter consumed. The sum
of these makes up the total dry matter in increase for 100 dry matter in food ; and the
difference between this dry matter in increase and that in food represents the amount
expired, perspired, or voided. With these observations, the mode of construction of
Tables XIV. and XV. will be sufficiently intelligible.

It was seen (in Table XII.), that in the Sheep there was probably an average of about
9 parts dry substance fixed as increase for 100 consumed in food. Table XIV. shows
(taking the cases in which the food was of the most usual description) that about 8
parts out of the 9 of dry increase were non-nitrogenous substance—that is fof. Tt re-
sults then, that for 100 of dry substance in food, there would be little more than 1 part
fixed in increase in other forms than fat ;—that is, as nitrogenous and mineral matters put
together. According to the Table there were only, in Class 1., 0:84, in Class II1. 0-83,
and in Class V. 0-74 part of nitrogenous substance retained in the increase of the animals
for 100 of collective dry substance in their food. The corresponding amounts of mineral
matter fixed were, on the same basis of calculation, for Class I. 0-25, for Class I11. 0-24,
and for Class V. 0-23. But if due allowance were made for the excess in the estimate
of the mineral matters in the increase, as before noticed, the average amount of them
stored up for 100 of dry food consumed, would, in the cases in question, be about 0-2.

Taking the average of the cases in which the Sheep were fed upon food of a nature
fairly representing that of the animals liberally fed for the butcher, it is assumed then,
that for 100 parts of dry matter of such food, only about 9 parts were stored up as increase.
There remained, therefore, 91 parts expired, perspired, or voided. In the food of Sheep
(and of oxen also), the proportion of so-called “woody fibre” is very much greater than in
that of Pigs. With the former, therefore, there will be a larger proportion of indigestible
matter voided than with the latter; and, as will presently be seen, with the larger pro-
portion of digestible or assimilable matter in the food of the fattening Pig, there is at
the same time a less proportion of the consumed dry substance expired, perspired, or
voided.

At the head of the other results in Table XV. are given the amounts of the main
classes of constituents stored up in increase for 100 of collective dry matter in food in
the case of the analysed *fat Pig.” From the circumstances under which the data were
obtained in this particular instance, it may be assumed that the figures exceedingly
closely represent the actual facts. The indication is that, for 100 of dry matter of
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food consumed by this single fattening Pig, there were produced 1494 parts of dry
substance of increase. Of these 14:94 parts of total dry increase, 13-2 were fat, 1:62
nitrogenous compounds, and 011 mineral matter. Against these numbers we have,
taking the average of all the other estimates (twenty-four in number, and comprising
80 animals), 17-27 total dry increase for 100 of dry food; of which 15-81 are esti-
mated as fat, 1-44 nitrogenous substance, and an insignificant amount of mineral matter.
It is admitted that the estimates in Table XIV. relating to the Sheep, show a higher
proportion of mineral to other constituents, stored up, than was probably the fact. On
the other hand, the estimates of assimilated mineral matter in the case of the Pigs are
probablyin error in the other direction. It is true, that Pigs, though young, if put upon
highly fattening food will grow comparatively little in frame, whilst Sheep, fed as they
now generally are at a comparatively early age, will develop more of hard bony struc-
ture. It would be expected, therefore, that the proportion of mineral matter in the
increase of fattening Sheep would be greater than that in fattening Pigs. Indeed, Table
VII shows the percentage of minéral matter, in the total carcasses, to be more than
twice as much in the fattened Sheep analysed, as in the fat Pig. In the case of both
Sheep and Oxen moreover, there seems to be a striking parallelism in the proportion of
the mineral to the nitrogenous matters of growth; whilst with the Pig, not only is the
actual amount of mineral matter much less, but its proportion to the nitrogenous matters
seems to decrease as the animals fatten. Thus, looking to the composition of the car-
casses alone, in which there would be no error in the mineral matter as when the hair or
wool with its extraneous dirt is brought into the calculation, it is found that the amount of
mineral matter to 1 of nitrogenous substance, was—in the lean Ox 0-31, in the fat Ox 0-80,
in the store Sheep 0-30, in the fat Sheep 0-30, and in the very fat Sheep 0-30. On the
other hand, in the carcass of the store Pig, the proportion of mineral matter to 1 of
nitrogenous substance was 0-183, and in that of the fat Pig it was less still, or 0-133.
From these considerations it is obvious, that the amount of mineral matter in the increase
of the fattening Pig, will be much less both in proportion to the total increase itself, and
to the coincidently accumulated nitrogenous compounds, than in that of the Sheep. The
distinctions which the Tables relating to the composition of increase show, between the
two descriptions of animal in this respect, are then, without doubt, correct in the main ;—
that is to say, at least in their direction, though probably nof in the degree which the
actual figures indicate. It is pretty certain that the estimates of mineral matter in the
increase of the Sheep are somewhat too high ; and unless it be admitted as probable, that
Pigs rapidly increasing in weight under the fattening process, may sometimes not only
not fix any mineral matter whatever, but even lose some of that already fixed, it must
be concluded, that the Pig killed and analysed as fat, had too small a proportion of bony
structure to be strictly comparable with the one analysed in the leaner state.

It will be obvious, from the very nature of the subject, that these estimates of the
composition of éncrease, must only be taken as applicable for any general purposes, after
due regard to the various qualifying circumstances which have been pointed out.
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It will be remembered, that in the average of the cases in which the Sheep had been
fed upon a liberal mixed diet of dry food and succulent roots—admittedly favourable
conditions for their increase—they gave only about 9 per cent. of dry increase, for 100
dry substance of food. The average of the 24 lots of Pigs (80 animals), shows on the
other hand, nearly double as much, or 17-27 parts of dry increase, for 100 of dry food
consumed. The yield of fat, and of nitrogenous compounds, of which these 17-27 parts
are chiefly made up, is of course higher in a corresponding degree. When it is borne
in mind, however, that the natural fattening food of the Pig consists chiefly of ripened
seeds containing little indigestible woody fibre, or immatured vegetable products, and
that that of the Sheep contains a large proportion of woody fibre, and also much of the
less highly elaborated vegetable compounds, it will not appear surprising, that 100 parts
of the dry substance of the food of the Pig should yield so much more of dry animal
increase, than 100 parts of that of the Sheep. It results, of course, that of the fattening
food of the Pig, a less proportion of the dry substance than of that of Sheep, will be
expired, perspired, or voided. In the case of the Sheep, it was assumed, as the average
of the cases wherein the food was of the most favourable kind, that about 91 per cent.
of the dry substance consumed were in some form expired, perspired, or voided. In the
case of the single analysed Pig, only 85 parts were expired, perspired, or voided, for 100
of dry matter consumed in food. And, taking the average of the twenty-four lots com-
prising the eighty animals, calculation shows only 827 parts of collective dry substance
expired, perspired, or voided, for 100 consumed in the food.

In speaking of the proportion of dry substance stored up in increase, for a given
amount consumed in food, it will not for a moment be assumed, that it is herein implied
that the relation of the ultimate elements is the same in the dry matter assimilated and
fixed, and in that given off in the various forms from the system. The very various
amounts, respectively of mineral matter, of nitrogenous compounds, and of non-nitro-
genous substance (fat), stored up for 100 of each consumed (as shown in Tables XTI
and XIIL), give some means of judging how different must be the ultimate composition
of the gross dry matter fixed in the body, from that of the matters of the food elimi-
nated fromit. It is not within the scope and object of the present Paper, to give any
further indication of the composition of the matters collectively given off from the body
in relation to those taken as food, than is implied in the figures in the Tables just
referred to, which show the amounts of certain constituents stored up for a given amount
consumed—the complementary quantity being of course that which is expired, perspired,
or voided.  Still less is it to our present purpose, to show the proportion of the different
constituents of the matters collectively given out from the body, which will be respect-
ively exhaled by the lungs, perspired by the skin, or voided in the liquid or the solid
form. There is, however, one point in connection with the difference between the ulti-
mate composition of the dry substance of increase, and that of the compounds of the
food which produced it, which may be here appropriately illustrated ; this is, the rela-
tion of the fat in the increase, to the fat and other matters in the food, which yielded it.
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3. Relation of the Fat stored up in the Increase, to the ready-formed Fat, and other
Constituents, consumed in the Food ; L.

The amount of fof in the food of the different lots of Sheep which have served in the
foregoing illustrations, was not determined, so that the relation of that estimated as
stored up in increase, to that ready-formed in the food, cannot be shown in their case.

In the majority of the experiments with the Pigs, the amount of ready-formed fot in
the food was determined. The amount stored up in the increase, has also been legiti-
mately deduced from experimental evidence. The results show, as already noticed, that
there were on the average, between 400 and 500 parts of Fat stored up in the increase,
for 100 of Fatty matter consumed in food. In the case of the analysed fat Pig, there
were 405 parts of Fat stored up for 100 consumed. The result in this instance was
obtained in as direct a manner as the nature of the question will admit of, and it may
be taken as representing the truth very closely. The average of the other experiments
shows 472 parts of Fat in increase, for 100 ready-formed in food. Nor is there much
reason to doubt the general accuracy of this latter indication. Upon the whole, it is
obvious, that a large proportion of the Fat of the fattening animal is produced from other
constituents than Fat in the food. Attention has elsewhere been called to the evidence
of this, afforded in the instance of the analysed fat Pig*. It was shown thatin its case
rather more than three-fourths of the Fat of the increase gained on the fattening food,
must have been formed in the body firom other constituents; and it was pointed out,
that if the produced Fat were due to the Starch of the food, it would require about 23
parts of that substance, to yield 1 part of Fat. On this supposition, it is obvious, that a
much larger proportion of the non-nitrogenous constituents of the food, will directly
contribute to the non-nitrogenous substance of the increase (fat), than is represented by
the total amount of the Fat itself, stored up. Itis equally obvious, that the proportion
of the total dry substance of the food consumed, which has (if we may draw such a
distinction) directly contributed to the dry matter of increase, including the produced
Fat, will be much greater than that indicated by the total amount of' the dry substance
of the increase. The proportion which is expired, perspired, or voided, without having,
in the sense implied, directly contributed to increase, will, of course, in a complementary
degree, be less than the total amount represented as expired, perspired, or voided.

To illustrate, numerically, the points above alluded to, there are shown, in Table X V1.,
for the analysed fat Pig, and for most of the sets of Pigs before under consideration—
the amount of Fat stored up in the increase for 100 of dry matter of food consumed;
the proportion of Fat already formed in the food; the amount that must have been pro-
duced from other compounds; the amount of Starch that would be required if the pro-
duced Fat were formed from it; the proportion of the total dry matter consumed, which
would be thus required directly to contribute to the fixed increase; and lastly, the pro-
portion that would be expired, perspired, or voided, without thus directly contributing
to the fixed increase.

* Report of the British Association for the Advancement of Science for 1852.
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Both practical and chemical considerations seem to indicate that Fat may be produced
in the animal body, by the transformation within it of nétrogenous compounds. But it
seems probable, that at least the main source of the produced Fat will be the non-
nitrogenous constituents of the food. Of these, particularly in the fattening food of
Pigs, the most prominent item is starch. It seemed desirable, therefore, to adopt this
substance as the basis of the illustration of the probable amount of the constituents
involved in the formation of the produced Fat, in the experiments in question.

The question arises, how much Starch will be required for the production of a given
amount of Fat? At present but little is known as to the relative proportions in which
the different Fats exist in different animals. Nor are chemists agreed as to the formule
to be given to the several natural animal Fats. - It would only be a doubtful refinement,
therefore, to adopt for our purpose the exact rational formula given for any one of the
more important fatty bodies, and from it to calculate, in equivalents, the amount of Starch
required to produce an equivalent of the Fat, and also the number of equivalents of the
collateral products. It is better to adopt an average percentage composition merely ;
and for want of more exact data, we take the mean of the three most important animal
fats—namely, tri-stearine, tri-margarine, and tri-oleine. This gives, in round numbers,
77 per cent. of carbon, 12 per cent. of hydrogen, and 11 per cent. of oxygen for the
crude mixed fats. It may be mentioned, however, that tri-oleine is stated to be in
larger proportion to the other fats in Pigs, than in either Sheep or Oxen. Assuming
the oxygen which is eliminated in the jformation of Fat from Starch, to go off with a
portion of its hydrogen in the form of water, and the remainder with carbon in the form
of carbonic acid, it would require as a ménémum, 2-45 parts by weight of Starch to con-
tribute to the formation of one part by weight of the mixed Fats 4~ the collaterally
formed water and carbonic acid. If the stearine predominated, this mode of calculation
would show the amount of Starch required to be rather higher, and if the oleine, rather
lower than 2:45 for 1 of the Fat. As the above number is the lowes? amount of Starch
which would, in the manner supposed, yield 1 part of the mixed Fats of the percentage
composition above assumed, we may adopt the convenient round number 2-5 as the
amount of Starch probably on the average required for the formation of 1 part of the
mixed Fats of the body, when these have their source in that substance. This number
then (2+5), is that by which we multiply, for the purposes of the Table, the amount of
the estimated Fat in the increase of the Pigs, over and above the ready-formed fat they
consumed in their food, to ascertain the amount of the dry substance in the food (if in
the form of starch), required for the production of that amount of Fat which could not
have been directly derived from the food as such, and must therefore have been formed
within the body of the animal. 'Whilst adopting the mode of calculation here described,
as usefully, and sufficiently closely, illustrating the point in question, it may be remarked
in passing, that when Fat is formed from the nitrogenous compounds in the body, a less
amount of dry substance of the food would then be required for the formation of a given
amount of Fat, than when it is produced from Starch. On the other hand, if Sugar were
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the source of the Fat, a rather larger quantity than of Starch would be required. Of
the pectine bodies, again, which enter so largely into the roots which frequently constitute
a large proportion of the fattening food of sheep and oxen, the quantity required would,
on the same mode of calculation, be still more than of Sugar.

On a former occasion, it was shown, that according to the mode of estimation here
supposed, the 15 parts of dry solid increase yielded during the fattening process by the
analysed fat Pig for 100 parts of dry matter of food consumed, would have required
for its formation about 30 parts of the dry substance of the food consumed. The actual
figures relating to this single animal are given in Table X VI, at the head of the respective
columns which refer to the numerous lots of Pigs, the Fat in whose food was determined
by analysis, and that in their increase estimated.

For 100 dry matter in food, the dry matter in the increase of the analysed fat Pig was
14-94, and that taking the average of all the other cases in which the Fat in the food
was determined was-17-40. Of these amounts of total dry substance assimilated, 13-2
in the case of the single fat Pig, and 16-04 in the average of the other lots, are esti-
mated as I'at.

Of the 13-2 parts of Fat stored up in the increase of the single animal, 3:26 only (pro-
vided the whole supplied had been taken up) could have been derived from the Fat in
the food. At least 9-94 parts must, therefore, have been formed in the body of the
animal from some other constituent or constituents. If the constituent in question
were primarily Starch, it would, on our basis of calculation, require 24‘8 parts of dry
Starch for the formation of the 9-94 parts of produced Fat. Of ready-formed Fat in the
food, and Starch, thus contributing to the formation of Fat, taken together, there would
therefore be 28-11 parts out of 100 of dry matter of food consumed, directly engaged
in the storing up in the body, of the 132 parts of Fat. If we add to this, the 1-73 part
of nitrogenous and mineral matters at the same time fixed in the increase, we have
29-84 parts out of the 100 of dry matter of food consumed, directly contributing, in the
sense supposed, to the production of the 14:94 parts only, of dry increase. In the
particular sense here implied, therefore, there would be only 70-16 parts of the 100 of
dry matter of the food expired, perspired, or voided, without thus directly contributing
to increase; instead of 85°06 parts, which is the difference between the 100 of dry
matter in food, and the 1494 only, of dry substance actually stored up.

Following the same line of illustration for the average result of all the other experi-
ments cited, it appears that for 16-:04 parts of Fat stored up in increase, for 100 of dry
matter of food consumed, only 3:96 parts could have been derived from ready-formed
Jfatty matter supplied in the food. At least 12:08 parts must, therefore, have been
Sformed from other substances. 1f from Starch, it would require, at the rate of 25 parts
Starch for 1 of Fat, 30-2 parts of that substance for the formation of the 12-08 parts of
the produced fat. The ready-formed Fat, and the Starch, together thus contributing to
the 16-04 parts of Fat in the increase, would amount to 34:16 parts of the 100 of dry
food consumed. There were, further, 1-36 part of nitrogenous and mineral matters
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assimilated. In all therefore, 35:52 parts out of 100 of gross dry matter of food, con-
tributed in this comparatively direct manner,.to the formation of the 174 parts of gross
dry increase.

In the case of the single animal, therefore, the indication is, that, owing to the large
proportion of the stored-up Fat which must have been actually formed within the body,
it would require, if the source of the produced Fat were Starch, 29-84 parts of dry stib-
stance out of every 100 consumed in food, to minister in this direct manner to the pro-
duction of only 14-94 parts of dry animal increase. Owing to the same circumstance it
is, that, on the average of the other instances, 35:52 parts out of 100 of dry substance
consumed may, in the same manner, be estimated as directly engaged in the storing up
of only 174 parts of dry increase. It is worthy of remark, that in thus assuming Starch
to have been the source of the produced Fat, and in adopting its numerical equivalent
for that purpose as above described, the resulting figures, in both cases, show almost
exactly twice as much of dry substance of food thus more directly contributing to the
formation of increase, as there was of dry substance in the increase which was produced.
In the case of Pigs fed on good food, it would appear that about one-third of the whole
dry substance consumed may be so devoted. About two-thirds, therefore, will, if at all,
only in a less direct manner, contribute to the production of increase. A large pro-
portion will serve, more or less directly, for respiration only, or for the supply of mate-
rial for the transformations constantly going on in the body independently of any
increase in weight. And, besides the matters voided as indigestible, and necessarily
effete, a larger or smaller quantity, according to the excess of the food, will pass off
unused and comparatively unchanged.

As before stated, as the particular foods upon which the experimental sheep were fed
had not their amounts of Fat determined, similar estimates cannot be made in regard to
them as to the pigs. From a general knowledge, however, of the character of the
fattening food of both Oxen and Sheep, considered in relation to the amount of increase
it yields, and to the probable composition of that increase, there cannot be any doubt that
in their case, as well as that of Pigs, a large amount of Fat will frequently be formed in
the body from other constituents of the food. But the food of Oxen and Sheep, compared
with that of the Pig, contains a large proportion of indigestible woody fibre ; and it has
been seen, that in the case of Sheep, there was only about half as much dry increase
produced for 100 of dry matter of food consumed, as in the case of Pigs. The propor-
tion of Fat in the dry increase of the highly fed Sheep, for 100 of dry matter of food
consumed, is also only half as great as in the case of the Pig. Its food, moreover, is
frequently much more oleaginous. It would appear, then, that on the average, there
will not only be less Fat formed by the Sheep for a given amount of dry matter con-
sumed, but there will be a far less proportion of the consumed dry matter of its food
appropriated in the direct production, so to speak, of the total dry increase. On the
other hand, as before remarked, in the food of Oxen and Sheep, there will be a less
proportion of Starch, and a larger one of Pectine bodies, than in that of Pigs. And



554 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

so far as Pectine, rather than Starch, may serve for the formation of Fat, the amount of
the dry substance of the food required directly to contribute to the increase, will be
somewhat the greater.

From the whole of the foregoing considerations bearing upon the relation of the con-
stituents of increase to those of the food consumed to produce it, it appears, that a large

- proportion of the Fat, of which the increase of the so-called fattening animals so largely
consists, may be formed in the body from other compounds of the food. Of the nitro-
genous compounds, on the other hand, it is probable that frequently as little, and even
less than & per cent. of the whole consumed, will be found finally stored up in the
increase of the animal. Of the méneral matter of the food, a less proportion still than
of the nitrogenous compounds, will, especially in the case of Pigs, be thus retained in the
Increase.

It is not the province of the present Paper, nor are the facts applicable to such a pur-
pose, to consider the chemical and physiological changes undergone, or the offices sub-
served, by the—say 95 per cent. of the consumed nitrogenous compounds in their passage
through the system. But, it may be remarked, that from the form in which a large
proportion of them leaves the body, it is to be concluded that they must have entered
into its fluids, if not its solid structures, and therein been subjected to oxidation and trans-
formation. That this must serve some essential purpose, even in the processes of fat-
tening animals subject to little muscular movement, there cannot be a doubt*. Tt is
indeed certain, that if the animals are to store up as much as they can do of matters
not containing nitrogen, a very large amount of nitrogen must pass through the body,
compared with that which is finally retained in the increase. That this apparently
excessive supply of nitrogenous compounds, independently of any mere influence on the
activity of the functions or processes of the body, may itself yield up the elements for
the formation of Fat, is highly probable.

Since it is found that by far the larger proportion of the solid increase of so-called
fattening animals is really Fat itself—since it is probable that at least a great part of the
Fat formed in the body is normally derived from Starch and other non-nitrogenous con-
stituents of the food,—and since the current fattening foods contain so very much more
of nitrogen than is eventually retained in the increase—it cannot be surprising, that the
tendency of the results of all careful feeding experiments should be to show, that the
limit of applicability of the estimate of the comparative value of foods, according to
their percentage of nitrogenous compounds, is in practice very easily reached. Prac-
tically, indeed, the amount of increase is much more frequently dependent on the pro-
portion in the food, of the digestible and assimilable non-nitrogenous compounds, than

* We have found in the case of Pigs, that by far the larger portion of the mnitrogen consumed in the
fattening food, passed off in the form of Ures. This was the case with animals kept almost entirely without
movement ; and it was equally so, whether the food contained the proportion of nitrogenous to non-nitro-
genous constituents, as in the Cereal grains ; or the much higher amount and proportion of the former, as in
Leguminous seeds.
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on that of the nitrogenous ones. In fact, when we reflect upon what we already know
of the relations of the constituents of the animal body to those taken into it as food—
thanks more particularly to MULDER, to BoussiNeAuLT, and to LieBie—and when we
further consider the facts now adduced as to the Composition of Increase, it would seem
little else than a truism to say, that as our fattening food-stuffs go, their comparative
values, as such*, are not determinable by their percentage of nitrogenous compounds.
In the absence of sufficient direct evidence, such as we have endeavoured to supply, as
to the probable composition of the increase of animals feeding for the butcher, an oppo-
site opinion has generally been maintained. A consideration of the essentialness of the
nitrogenous compounds of food, for the formation of the most important animal struc-
tures, has doubtless had much to do with determining the view in question; and it
would seem, that keeping this point very prominently in view, it has been assumed,
without the requisite experimental data, that these essential nitrogenous compounds
were generally relatively deficient in our current foods. It would be more nearly true
to say, that the digestible and assimilable non-nitrogenous constituents are generally in
defect relatively to the digestible and assimilable nitrogenous compounds in our foods.

The comparative values of food-stuffs are, however, not to be unconditionally deter-
mined by their percentage of either of these equally important classes of constituents.
It has, it is true, been frequently maintained, that a certain relation of the one class of
constituents to the other, varying according to circumstances, is essential in a truly
rational diet. But the practical bearings of the principle, seem to have been lost sight
of by some of those who have the most prominently insisted upon it in its abstract form,
as soon as they came to estimate, according to analysis, the comparative values of
different foods.

The records of the numerous ultimate analyses of foods which have been hitherto
made, are nevertheless of high value and interest in a statistical point of view. But
now possessing them, as the basis of certain general estimates, the next desideratum is
—to examine more closely into the nature and condition of the proximate compounds
of food-stuffs—to distinguish those which are digestible and assimilable, from those
which are not so—to determine the comparative values of the comparable or mutually
replaceable portions (both intrinsically and according to the varying exigencies of the
system }—and above all, to fix our standards of comparative value with more of reference
to direct experimental evidence on the point, and to existing knowledge of the compo-
sition of animal bodies, than has been hitherto usual or even possible.

* Ag, however, the manure from highly nitrogenous foods is the most valuable, it frequently becomes, in
this point of view, the interest of the farmer—provided the character be in other respects equal—to purchase
and use those having the higher amounts of nitrogen.
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Secrion IX.—AVERAGE ACTUAL WEIGHTS, AND AVERAGE PERCENTAGE PROPOR-
TIONS IN THE ENTIRE BODIES, OF THE INDIVIDUAL ORGANS AND OTHER
SEPARATED PARTS, OF ANIMALS OF DIFFERENT DESCRIPTIONS, AND IN
DIFFERENT CONDITIONS OF GROWTH AND FATNESS.

Hitherto, we have endeavoured to illustrate, by means of a large amount of labo-
riously accumulated experimental data, the actual and comparative gross composition of
certain collective portions, and of the entire bodies, of animals of different descriptions,
and in different stages of growth and fatness. By the aid of the information so derived,
we have sought to estimate the probable composition of the Increase of the animals
whilst fattening, and to show the relation of certain important constituents of the
increase, to those in the food consumed. The results arrived at, under these heads,
comprise the most important which the inquiry can furnish, so far as its application to
Agriculture and Dietetics is concerned. It seems desirable, however, at least to provide
some materials for the study of the question of the feeding of animals, from a somewhat
more Physiological point of view. The data acquired with this view, relate to the actual
weights, and the proportion in the entire body, of the individual organs, and certain
more arbitrarily separated parts. In the selection of subjects in which to determine
these points, it was sought—both to take a sufficient number, to secure pretty fair
average results for the different descriptions of animal—and, as far as possible, to pro-
vide the means of tracing the tendency of the relative development of the different parts,
as the animals grew and fattened.

In all, between 300 and 400 animals—Bullocks, Sheep, and Pigs—have been operated
upon. The plan was, to determine the live-weights of the animals just before being
slaughtered ; and as soon as possible afterwards (so as to lessen the error arising from
evaporation), the weights of their carcasses, of each of the internal orgams, and of
some other separated parts. 'The results for each of the individual animals—both the
actual weights, and the calculated percentages in the entire body—are given for refer-
ence in Tables XV. to LXIV. inclusive, in the Appendix. Of these, Tables XVIL.,
XVIIL, XIX., XX., XXI. and XXII., which now follow, are Summaries; and in
them the results will be found in sufficient detail to bring to view the few main points,
to which alone, special attention will be directed.

In Table XVII. are given the mean actual weights, and in Table XX. the mean per-
centages in the entire body, of the different organs and parts of 2 Calves, 2 Heifers,
and 14 Bullocks. Among these, are included the calf and the 2 bullocks selected
and killed for analysis. The remainder were slaughtered for ordinary purposes; and
were taken without any special selection, so as to afford fair average results. The data
relating to these animals are not particularly calculated (as those referring to the Sheep
will be found to be) to illustrate the comparative characters at different stages of growth
and fatness. By the side of the mean, or average results, however, are given those
(both actual and percentage), for the individual Calf, the « Half-fat Bullock,” and the
“ Fat Bullock,” which were selected for analysis.



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 687

In Tables XVIII and XXI. are arranged, respectively, the mean actual weights, and
the mean percentages in the entire animal, of the individual organs, &c., of 249 Sheep,
divided into 6 Classes, according to age, condition of maturity and fatness, and mode of
feeding. Thus, there are given, the average results of :—

5 Sheep, each of a different Breed, which were killed in the sfore condition, in
order to provide a standard with which to compare the others;

100 Sheep, comprising a number from six different Breeds, all fed upon good fat-
tening food, and under cover, during a period of five or six months, com-
mencing at the age and stage of progress at which the 6 sfore or standard
animals above mentioned were taken ;

45 Sheep, from the same six Breeds as the last, but fed from the point at which
they were slaughtered, for about six or seven months longer (though not
under cover), until more than ordinarily fat, or in the condition of so-called
¢ Christmas mutton ;”

78 Sheep, all of one Breed, but divided into a number of lots, each with a
different kind of diet, but fed to a medium degree of fatness;

21 Sheep, from several different Breeds, all fed and slaughtered as ¢ Christmas
mutton.”

By the side of the columns showing the mean results for each of these 5 different
Classes of Sheep, and for the whole 249 animals, respectively, are also given
the results for the Fat Lamb, and for each of the 4 individual Sheep which
were selected and killed in different conditions, for the purposes of analysis.

Table XIX. gives the means of the actual weights, and Table XXII. of the percent-
ages, of the organs and parts of 59 Pigs; allotted into 7 Classes, distinguished one from
another chiefly by the different character of the food, and the consequent and observed
varying degree of growth and maturity. The separate results for each of the 2 animals
selected and slaughtered for analysis are also given.

Lastly, in Table XXIII. are brought together, at one view, the general averages (both
actual and percentage), for each of the three descriptions of amimal; that is to say,
the means, side by side, respectively of 16 Heifers and Bullocks, 249 Sheep, and
59 Pigs.

MDCCCLIX. 40p
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On the condensed, though still voluminous record of facts, relating to this branch of
the inquiry, which these Tables (X VIL.—XXIII. inclusive) provide, our space and more
special objects will allow but a few short comments.

A few words may first be offered directing attention to the more prominent points of
distinction between the different descriptions of animal—Oxen, Sheep, and Pigs—as
regards the amount, and the proportion in the whole body, of their respective organs
and parts.

An examination of Table XXIII. will show, that the stomachs and contents, consti-
tuted in the Oxen about 11, in the Sheep about 73, and in the Pig only about 1} per
cent. of the entire weight of the body. The intestines and their contents, on the other
hand, stand in an opposite relation. Thus, of the entire body of the Pig, these amounted
to about 61 per cent., of that of the Sheep to about 3} per cent., and of that of Oxen to
only about 22 per cent. These facts are of considerable interest, when it is borne in
mind, that in the food of the Ruminant there is so large a proportion of indigestible
Woody-fibre, and in that of the well-fed Pig a comparatively large proportion of Starch
—the primary transformations of which are supposed to take place chiefly after leaving
the stomach, and more or less throughout the intestinal canal. Again, of the masses of
tnternal “loose fat,” with its connecting membrane, the Bullocks yielded about 4% per
cent., the Sheep about 72, and the Pig little more than 1% per cent. The Pig, therefore,
with its much less proportion of alimentary organs, has also a much less proportion to the
whole body, of the fat which surrounds them. With regard to the much larger amount
of this sort of fat indicated in the Sheep than in the Oxen, it may be remarked, that a
considerable proportion of the Sheep which contribute to these recorded averages,
were, compared with the Oxen, in more than a corresponding degree of maturity and
fatness.

Taking together, stomachs, small intestines, large intestines, and their respective
contents, the Oxen yielded rather more than 14 per cent., the Sheep a little less than
11 per cent., and the Pigs about 7% per cent. With these great variations in the pro-
portion in the different animals, of these receptacles and first laboratories of the food,
with their contents, the further elaborating organs (if we may so say) with their fluids,
appear to be much more equal in their proportion in the three cases. This is approxi-
mately illustrated in the fact, that, taking together the recorded percentages of * heart
and aorta,” “lungs and windpipe,” “liver,” ¢ gall-bladder and contents,” ¢ pancreas,”
“milt or spleen,” and the “blood,” the sum indicated is for the Bullocks about 7 per
cent., for the Sheep about 7} per cent., and for the Pigs about 63rds per cent. If from
this list we were to exclude the blood, which was more than one-third of a per cent.
lower in the Pig than in the other animals, the sums of the percentages of the other
items enumerated would agree even much more closely for the three descriptions of
animal. '

A rapid survey may next be taken of the general indications as to the influence of
MDCCCLIX. 4E ‘
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progression in the maturity and fatness of the fattening animal, upon the relative deve-

lopment of its several organs or parts. An examination of the Tables shows, that the

internal organs, and other offal parts, pretty generally ¢ncrease in actual weight as the

animal passes from the store or lean, to the fat, or to the very fat condition. Excluding

the fat, however, their percentage proportion to the whole lve-weight, as invariably

diminishes as the animal matures and fattens. Of the internal offal parts, the loose fat

alone increases, not only in actual weight, but in percentage proportion. The carcasses, on

the other hand, invariably éncrease in both actual and percentage amount as the animals
mature. These remarks apply generally to Oxen, Sheep, and Pigs; but the data relating

to the Sheep comprise the most complete gradationary series for their illustration.

To go a little into detail: the average acfual weights per head of the collective
stomachs, and intestines, and their contents, increased from about 182 Ibs. in the five
store or-lean sheep, to about 153 Ibs. in the 100 fat Sheep, and to about 161 1bs. among
the forty-five very fat ones. The percentage of these parts in the entire weight of the
animal, déminished from 14-35 for the store sheep, to 10-79 for the faf ones, and to 8-54
for the very fat ones. Again, the ‘“heart and aorta,” the *“lungs and windpipe,” the
“blood,” the “liver,” the *gall-bladder and contents,” the * pancreas,” and the ¢ milt
or spleen,” taken together, give an average actual weight per head, for the five store
Sheep of 721bs., for the100 fat ones of 1111bs., and for the forty-fivevery fat ones of 121 1bs.
The proportional increase in actual weight as the animals fatten, is rather greater there-
fore for these organs and parts than for the collective stomachs and intestines, and con-
tents. Still they decrease (though not so much as the collective stomachs, &c.) in
percentage to the whole body with the increase in weight and fatness of the animals.
Thus the percentage of the heart and other parts here classed with it, is for the average
of the five sfore Sheep 8:44, for that of the 100 fa? ones 7-71, and for that of the forty-
five very fat ones 6+55. As already said, of the internal parts the loose fat alone increases
in both actual weight and percentage relation to the whole body with the progress of
the animals. It averages in actual weight, for the store or lean Sheep about 41 lbs.,
for the fat ones about 8% lbs., and for the very fat ones about 14} lbs.; and in per-
centage proportion to the whole body, 452 for the lean Sheep, 6:03 for the fat, and 7-44
for the very fat ones.

Turning from this more detailed view to notice the actual, and relative development
of the collective or total Offal parts, and the total Carcass parts, respectively, the result
is as follows :—The average actual weights per head, of the total Offal parts, increased
from 42% lbs. in the store or lean condition, to 582 1bs. in the fuZ, and to 683 lbs. in the
very fat condition. The increase in actual weight of the corresponding Carcasses was much
greater ; namely, from 49% lbs. in the store, to 853 1bs. in the fa#, and to nearly 123 lbs.
in the very fat condition. That is to say, although the collective Offal parts increase
considerably as the animals fatten, the Carcass—or frame, with its muscles, membranes,
vessels and fat—increases. proportionally very much more. The result of this much
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greater proportional rate of increase, in the so-called Carcass parts, than in the collective
internal organs and other Offal parts, is, of course, that there is a déminishing percentage
in the entire body of the total Offal parts, and an increasing percentage of the total
Carcass parts as the animals mature and fatten. Thus, the percentage of the collective
Offal parts, is, in round numbers, for the average of the lean sheep 45-5, for that of the
Jat ones 40-5, and for that of the very fat ones 85-8. The percentages of Carcass parts
were, on the other hand, §3-4 for the corresponding lean animals, 589 for the fatter
ones, and 640 for the very fat ones*.

Without going into more of numerical illustration of the points above alluded to, it
may be mentioned, that the same general indications as to the comparative development
of the different parts during the fattening process, are traceable in the results of the
comparable cases of the individual animals selected for Analysis as the types of the
different conditions, as in those of the Gradationary Series, from which the illustrations
given have been drawn.

From the few summary statements that have been adduced, it is sufficiently obvious—
though the details are worthy the closer attention of the Physiologist—that in the feeding
or fattening of animals, the apparatus which subserves for the reception, the elaboration,
and the transmission, of the food, does not increase so rapidly as those parts which it is
the object of the feeder to store up from that food. These parts constitute the saleable
“Carcass "—or framework, with its covering of flesh and fat. The Tables of ultimate and
proximate composition have shown, that of the flesh and fat of the Carcass, which thus
constitute the greater portion of the increase, the former—the flesh or nitrogenous
portion—increases but little during the fattening process; whilst the latter—the fat—
increases in a very much greater proportion. Of the internal parts again, it is also the
Jfat which increases the most rapidly.

The maturing process consists, then, in diminishing the proportional amount in the
whole body, of the collective muscles, membranes, vessels, internal fleshy organs, and
gelatigenous matters—or motive and functional, or, so to speak, working parts of the
body—the constituents of which may increase the amount, or replace the transformed
portions, of similar matters in the human body. It consists further, in increasing very
considerably the deposition of faf—the most concentrated of the respiratory, and non-
flesh-forming constituents of human food.

It is then, in our meat-diet, of recognized good quality, to which is generally attributed
such a high relative “flesh-forming” capacity, that we carefully store up such a large
proportion of non-flesh-forming, but concentrated respiratory material.

* Tt will probably be noticed, that the sums of the percentages of the corresponding total offal, and total
carcass-parts here quoted, do not quite make up the 100. The complementary amounts represent the “Loss
by evaporation, error in weighing, &ec.”

4§52
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Seerton X.—~SUMMARY, AND CONCLUSION: RELATION OF THE NON-NITROGENOTUS
OR NON-FLESH-FORMING, TO THE NITROGENQUS CONSTITUENTS, IN ANIMAL
FOOD, AND IN BREAD.

It has been established by analysis that the entire bodies of some of the most important
animals fed and slaughtered for human food, even when in a reputed lean condition,
may contain more dry Fat than dry Nitrogenous substances. 'This was the case with a
half-fat Bullock, a store or lean young Sheep, a half-fat old Sheep, and a store or lean
young Pig. Of these, the two last, indeed—namely, the half-fat old Sheep, and the lean
Pig, contained in their Entire Bodies, nearly one and three quarter time as much drg/
Fat as dry Nitrogenous matter.

Of the animals “ripe” for the butcher, a Bullock contained rather more than twice as
much dry Fot as Nitrogenous substance; a moderately fat Sheep nearly three times as
much; and a very fat one more than four times as much. A moderately fat Pig con-
tained in its entire body also about four times as much dry Fat as dry Nitrogenous
matter. Even a fat Lamb yielded more than twice as much Fot as Netrogenous substance.
Of the professedly fattened animals, the fat Calf alone contained rather less Fat than
nitrogenous matter.

Of the 10 animals analysed, the store Sheep, and the store Pig, respectively, were
certainly in a much leaner condition than Sheep and Pigs are usually, if ever, slaugh-
tered for food in this country. Sometimes, though seldom, Oxen and Sheep may be
killed in as lean a state as the “half-fat Ox,” and “half-fat old Sheep.” The ¢fat
Calf,” the * fat Ox,” the *“fat Lamb,” and the *“fat Sheep,” may perhaps be taken as
fairly representing the average conditions, respectively, of such animals of reputed
good quality, and admitted to be properly fattened. The ¢ extra-fat Sheep ” was
undoubtedly considerably fatter than mutton as usually killed. The “fat Pig” was
probably about as fat as the average of the animals consumed in large proportion as
fresh pork; but certainly less so, than the average of those fed and slaughtered more
exclusively for curing. |

One of the most important applications which can be made of a knowledge of the
composition of the animals which constitute the chief sources of our animal food, is to
determine the main points of distinction between such food, and the staple vegetable

- substances which it substitutes or supplements, in an ordinary mixed diet. Of the
latter, Wheaten Bread is, in this country at least, undoubtedly the most important.
This substance therefore— Wheaten Bread—is the best that can be taken as the type of
our current vegetable food-stuffs, for the purposes of any general view of the comparative
characters of our chief animal and vegetable aliments. Obviously too, the first and main
point is to attempt to gain some insight into the relative characters of these two promi-
nently contrasted classes of human food-stuffs, in regard to the average proportions which
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they will probably respectively contain, of non-flesh-forming to  flesh-forming” consti-
tuents. And, for the purposes of the merely general view here contemplated, we shall,
in’ accordance with the usual practice in such discussions of late years, assume the * non-
flesh-forming ” or more specially respiratory and fat-forming capacity of the foods, to be
represented, approximately, by the collective or total non-nitrogenous constituents, and
the « flesh-forming ” capacity to be indicated, conditionally, by the collective or total
nitrogenous constituents of the respective foods. Indeed—neither is our existing know-
ledge of the adaptation to the various exigencies of the animal economy of the different
compounds which our foods supply, so far advanced—nor are our special facts in regard
to the composition of the animal aliments we have analysed, of such a character—as to
render it desirable to attempt, at present, any more exact mode of classification. With
regard to the varying capacity for the purposes of the system of the different non-nitro-
genous constituents, we shall, however, make some numerical estimates further on.
But, so far as the several nitrogenous constituents are concerned, we are not in a posi-
tion to reduce to the form of numerical illustration any distinctions that might be drawn
between them. In fact, as already stated, we are not even prepared to give an estimate
of how much of the nitrogen of the animal substances we have analysed was due to
gelatin and chondrin-yielding matters, and how much to the so-called protein-com-
pounds; yet, on the assumption that the former substances are not to be reckoned as
“ flesh-forming,” our estimates of the amounts of such material in the animal substances
in question, would be in excess by at least the quantity of gelatin and chondrin-yielding
matters which the Zotal or collective nitrogenous substance may contain.

It is proposed, then, on the present occasion, to confine attention to the contrast be-
tween the composition of the estimated consumable portions of the animals analysed, and
that of Bread, in regard alone to the relation in each, of the non-flesh-forming to the
assumed “ flesh-forming” constituents—and in regard to this point, so far only, as this
can be taken to be illustrated by the relation of the non-nitrogenous to the collective
nitrogenous constituents, in the respective foods.

It is sufficiently obvious, that the composition of the entire bodies of our slaughtered
animals cannot be taken as representing that of the consumable portions only. The
composition of the collective Carcass parts, and of the collective Offal parts, respectively,
of the animals analysed, was therefore also determined. As already alluded to, however,
a considerable amount of the nitrogen of the Carcass will be found in its dones, and
probably little of this will be consumed as food. On the other hand, a considerable
proportion of the énternal organs rich in nitrogen, will be so consumed. It has been
estimated too, that of the Fat of the slaughtered animals, the amount contained in the
Carcasses cannot always be taken as representing the proportion of the whole Fat of
the body which will be consumed. It will be well, therefore, to state briefly here, the
basis and mode of computation adopted, and the general result arrived at, in forming
an estimate of the probable proportions of the total Nitrogenous compounds, and of the
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total Fat respectively, of the slaughtered animals, which will, on the average, be apphed
in some form as human food.

In the Calf and Bullocks analysed, about two-thirds of the entire Nitrogenous sub-
stances of the body were contained in the so-called Carcasses. Of this, say 663rds per
cent. of the whole nitrogen of the body thus found in the Carcasses, somewhere about
12 parts were contained in the Carcass-bones. Supposing none of this were eaten, there
would remain only about 543rds per cent. of the whole nifrogen of the body, in the soft
edible portions of the Carcass. Of the 33%rd per cent. of the nétrogen which is accumu-
lated in the Offal parts, in the Calf perhaps 7 to 8 parts, and in the Oxen perhaps from
4 to & parts will be consumed as human food*. Adding this to the portion eaten
in the soft parts of the Carcass, it would appear, that in Calves rather more, and in
Oxen rather less, than 60 per cent. of the fotal nitrogen of the bodies will be consumed.
Of the total Fat of the same animals, about 70 per cent. in the case of the Calf, and
rather over 75 per cent. in the case of the Oxen, were found in the Carcasses. Of the
30 per cent. of the whole Fat of the Calf, which were found in its Offal, all but about
5 parts may be estimated as eaten—that is to say, 95 per cent. of the whole Fat of the
animal. Of the 25 per cent. of the Fat in the Offal of the Oxen, about one-fifth is sup-
posed to be consumed. This, with the whole of the Carcass-fat, will show 80 per cent.
of the total Fat of Oxen to be applied as food. In estimating the proportion of the
consumed Fa?, to the consumed Nitrogenous compounds in Calves and Oxen, it is assumed
then, that in the former 95 per cent. of the total Fat, and 60 per cent. of the total
Nitrogenous compounds, will be applied as food; and that in the latter (oxen), 80 per
cent. of the total Fat of the body, and 60 per cent. of the Nitrogenous matters will be
so applied.

Of the Lamb and Sheep analysed, owing to the large amount of nitrogen in the wool,
little more than half—from 52 to 53 per cent.—of the total amount of the nitrogenous
compounds of the body was found in the Carcass. About 10 per cent. were contained
in the dones of the Carcass, of which but little would be consumed as food. To make
up for the nitrogen in the bones of the carcass that will not be consumed, from 6 to 7
parts of the 47 or 48 per cent. of the whole nitrogen included in the Offal may be con-
sidered as eaten. Thus, in round numbers, it may be estimated, that of the whole of
the Nitrogenous compounds of the body of the Lamb and Sheep, 50 per cent. are
applied as human food. Of the total Faf of the Lamb and Sheep, about 75 per cent.
will be contained in the Carcass-parts; and this is the proportion of the whole, which,
in the case of Sheep, should be taken as eaten. Of the Lamb, however, 95 per cent. of
the whole Fat of the body is supposed to be consumed.

* For the amounts, and distribution, of the Bones in the different animals, see Tables I. to X., inclusive,
in the Appendix, pp. 580—589; also the discussion at pp. 528, 524. For the distribution of the Nitrogen
in the different parts of the body, see Tables V. and VL., pp. 514 and 515, and the discussion upon them.

And for the estimates as to which portions of the Offal parts will usually be consumed as food, see p- 524
and context.
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In the fattened Pig, supposing its parts to be classified in the same manner as those
of the other animals*, about three-fourths of the total nitrogen were found in the Carcass.
Of these—say 74 to 75 parts—about 4 to 5 parts would be contained in the Carcass-
bones. 'This leaves about 70 parts of the total Nitrogenous compounds of the fat Pig
accumulated in the soft edible parts of the Carcass. But 8 parts at least of the whole
nitrogen of its body will be consumable from the here reckoned Offal of the Pig. It
may be estimated, therefore, that of the whole Nitrogenous compounds of the body of
this animal, about 78 per cent. will be consumed as human food. Of the total Fat of
the body of the Pig, about 90 per cent. were found in the parts classified as Carcass.
Reckoning that a portion of this, from the ¢ flare,” may go for medicinal and perfumery
purposes, but that the amount so lost to food is compensated by an equivalent portion
of the Offal-fat consumed, it may be estimated that 90 per cent., or somewhere about
the proportion of the whole which is contained in the Carcass, will be consumed
as food.

The results of these estimates of the proportions of the total Nitrogenous Compounds,
and total Fat respectively, of the several descriptions of animals which will be consumed
as human food, may be arranged for convenience, at one view, as follows :—

Per cent. consumed as human Food.
Of the Total Nitro- Of the Total Fat
genous Compounds :
of the body. of the body.
Calves...oovueeiieieneenaenrnennenenend|| - 60 95
OXeN .ivviiiniieniniciineeineaeneneons 60 80
Lambs ..oovviiiiieineiieiiinennennes 50 95
Sheep .uvuieiiiiiniiniiiiiiiennenns 50 75
Pigs .oiiiiiiiiiiii 78 90

Adopting these estimates, it would result, that, in Calves and Lambs particularly,
but also in Oxen and Sheep, the proportion of Fat to nitrogenous compounds in the con-
sumed portions, will be somewhat higher than in the entire Carcasses including bone.
In Pigs, on the other hand, the proportion of fat to nitrogenous matters will be slightly
higher in the entire Carcasses as here classified (excluding head and feet), than in the
estimated total consumed portions. The exact proportion to one another of the con-
stituents in question, in the entire Carcasses, and in the total estimated consumed por-
tions, respectively, of each animal, is shown in the first two columns of Table XXIV.,
which will shortly follow.

* It has already been sufficiently explained, that, in the cases of the Pigs killed for analysis, there was
adopted for the convenience of comparison, as nearly as possible the same classification of the parts into
Carcass and Qffal, respectively, as with the other descriptions of animal. The deviation from the usual
practice consisted, in the cases in question, in classing the Head and Feet with the Offal, instead of with the
Carcass. This will not, of course, in any way affect the final result arrived at in the estimates under con-
sideration in the text
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Before any legitimate comparison can be drawn between the composition of our Animal-
food and that of Bread, in regard to the proportion in each, of the Non-nitrogenous or
Non-flesh-forming, to the Nitrogenous (or so-called Flesh-forming”) constituents, it is, of
course, necessary to form an estimate of the probable relative values, for the purposes of the
system, of a given amount of the Fatf in the one, and of the Starch which predominates
in the other. In calculating the amount of S¢arch which would be required to produce a
given amount of the mixed Fats of the animal body, it was decided on grounds that were
stated (p. 551), that 2-5 parts of Starch might be assumed to be requisite for the formation
of 1 part of Fat. It was stated, that assuming the mized fats of the fattening animal
to contain, in round numbers, 77 per cent. of carbon, 12 per cent. of hydrogen, and 11
per cent. of oxygen, it would take pretty exactly 2:45 parts of pure Starch to supply the
necessary carbon and hydrogen for 1 part of such a mized Faf, and to yield, at the
same time, oxidable material (carbon and hydrogen), to carry off the whole of the super-
fluous oxygen of the Starch, as carbonic acid and water. But, this being the minimum
amount of Starch required, and owing also to other considerations stated, the convenient
number 26 was taken as the amount of Starch required to produce 1 part of the mixed
Fats, in the fattening animals. The non-nitrogenous substance (not fat) in Bread con-
sists chiefly of Starch—part of it in a more or less altered condition. There is also
a small but variable amount of indigestible matter, and of compounds having a some-
what lower percentage of carbon than Starch itself. We may safely take, then, for our
present purpose, the number 2:5 as representing the amount of the mized Starch and
the other non-nitrogenous substances in Bread (excluding fat), which will be equivalent
to 1 part of Fat, for the purposes of storing up Fat in the human body. It would, of
course, be quite out of place in such a calculation, to take into account any slight
difference between the composition of the mixed Fats in the human body, and of those
of the slaughtered animals used as its food.

In the converse estimate to the above, namely, that of how much pure Starch would
‘be equivalent to 1 part of the mixed Fats in oxygen-saturating capacity—that is, for the
purposes of respiration—we get of course the same figure 2:45. But for the equivalent
of the mixed Starch and other non-nitrogenous constituents, excluding fat, we take the
number 2-5. In this purely chemical point of view, therefore, we take 1 part of Fat

~in Animal-food, as equal, in respiratory and fat-forming capacity, to 2% parts of the
Starch, &c., in Bread. ,

The amount of fa? in the Carcasses—or in the estimated total consumed portions of
the entire animals—has then only to be multiplied by 25 to bring it to its starch-
equivalent ; or rather, to its equivalent of the mixed starch and the other non-nitrogenous
matters in Bread. 'This “starch-equivalent” of the Fat, divided by the amount of
nitrogenous constituents, gives, of course, the relation of the more specially respiratory
and Fat-forming constituents to 1 of Nitrogenous matters, in the animal substances, in
such a form that these can be compared, in this respect, with Bread.

From all the information at command, we take the average composition of good wheat-
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Jlour-bread (whole loaves, crust and crumb together), at 64 per cent. total dry substance *.

Of this, 15 is reckoned as mineral matter (mineral constituents of the flour and salt);
82 per cent. nitrogenous compounds (=13 per cent. nitrogen); 1 per cent. fat; and the
remainder, or 53-3 starch, and allied non-nitrogenous matters. If the 1 per cent. of fat
be multiplied by 2-9, and the result added to the 3-8 of starch, &c., we get 55°8 for the
per cent. of starch or “ starch-equivalent,” in Bread. If this be then divided by 8-2—the
amount of the nitrogenous compounds—we get the result 6:8¢ as the proportion of non-
nitrogenous or respiratory and fat-forming matters (reckoned into “ starch-equivalent )
to 1 of nitrogenous or so-called “ fesh-forming” compounds in Bread. This, then, is the
standard by which is compared the composition of the several Carcasses, and that
of the estimated tofal consumed portions, of the different slaughtered animals, in order
to arrive at an approximate judgment as to the comparative characters of our staple
Animal and Vegetable food-stuffs.

In conformity with the explanations which have been given, the First Division of
Table XXIV., which now follows, shows the proportion of actual dry Faf to 1 of dry
Nitrogenous compounds, in— ‘

1st. The Carcasses as analysed (including bone).
2nd. The estimated total consumed portions of the Entire Animals.

The Second Division of the Table shows the proportion of ¢ starch-equivalent” to 1 of

Nitrogenous substances, in—

1st. The Carcasses as analysed (including bone).
2nd. The estimated total consumed portions of the Entire Animals.
8rd. Wheat-flour Bread (whole loaves, crust and crumb together).

* See Paper, by the authors, “ On some Points in the Composition of Wheat-Grain, its Products in the
Mill, and Bread,” in the Quarterly Journal of the Chemical Society of London, vol. x. part 1.

+ Since the above estimates were made, we have been favoured by Dr. J. Forsrs WarTsoN with a view of
some unpublished results obtained in his own Laboratory. These show, taking the average of 43 loaves of
London bread purchased at nearly as many different shops, 63:63 per cent. of total dry matter; 1-44 per
cent. of mineral matter ; and 1:306 per cent. nitrogen==8-28 nitrogenous compounds. Adopting these data,
and allowing 1 per cent. of fat in the bread, we get 6:74 parts of “starch-equivalent’ to 1 of nitrogenous
matter in bread. Taking again the mean of analyses of 25 different specimens of bread by Dr. Oprine
(Journal of the Society of Arts, vol. vi. No. 281), we get, on the same plan of calculation, 615 parts of
“ starch-equivalent ”’ to 1 of nitrogenous compounds in bread. It may be mentioned, however, that the
probable average amount of fatty-matter in Wheaten Bread is perhaps nearer 05 than 1 per cent.; and
taking it at 0'5 per cent., the relation of the “ starch-equivalent ”’ to 1 of nitrogenous compounds in Bread,
would be, according to our own estimate of composition, 6:71 ; according to the results of Dr. J. F. WaTson,
6'65 ; and according to those of Dr. OpriNG, 6'07.

MDCCCLIX. 4r
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TaBLE XXTIV.—Showing the Relation of the Non-nitrogenous or Non-flesh-forming
to the Nitrogenous Constituents, in Animal Food, and in Bread.

Proportion of Dry Fat Proportion of Starch, or of ¢ Starch-
to 1 of Dry Nitrogenous equivalent "’ of Fat, to 1 of Dry
Compounds. Nitrogenous Compounds.
| tIn the Estimated In the Estimated

In Carcasses | Total Consumed | In Carcasses | Total Consumed
including Bone. | Portions of the j| including Bone. | Portions of the
Animals. Animals.

Store or Lean, and Half-fat Animals.

Store Sheep ....cocvvvvriirinninnnnnne. 164 | ... 409 | ...
Store Pig .oocoiiii i 201 | ... 502 | ...
Half-fat Ox ....oviiiiiiiiiieninnne. 1-27 1-53 317 3-83
Half-fat old Sheep..................... 211 2:51 527 6-28
Fat and very Fat Animals,
Fat Calf c..vvieiieiiiiiiiiinnienennen 1-00 1:54 2:49 3:85
Fat OX covveeeriveenireenineeeneeennnan, 231 2-76 578 691
Fat Lamb ....coocvviiiiineneininnnn, 3-39 440 849 11-01
1 Fat Sheep .uvvvvveeieiriinniiiininnnnns 3-96 4-37 9-89 1093
Very Fat Sheep..........cceuvvnnnnnnn. 6:07 6-28 15-18 1569
| Fat Pig oovvveecniciiierciecieeanl | 4771 448 1177 1120
Means.
Of Store and Half-fat Animals...... 176 | 202 [ 439 505
Of Fat and very Fat Animals ...... 3:57 397 ‘ 893 9:93
Of thte 10 Animals Analysed ...... 2:85 : 348 711 871

Wheat-flour Bread.

| A2
Whole Loaves, Crust and Crumb together ,...............cevvvvnee. 68

To the first Division of this Table, which shows only the relation of fut itself to the
nitrogenous compounds in the staple of our animal food, and without any assumptions
as to its probable equivalent food-value compared with other substances, little exception
can be taken. The striking fact appears, that, whether we take the composition of the
entire carcasses including bone, or that of the estimated Zofal consumed portions of the
animals, the average of those of them supposed to be sufficiently fattened, shows from
3% to 4 parts of dry Fat, to 1 of dry nitrogenous substances. Taking the estimates of the
total consumed portions to be pretty near the truth, the fat Calf shows 14 time, the fat
Ox 22 times, the fat Lamb, fat Sheep, and the fat Pig nearly 4% times, and the very fat
Sheep 6% times as much dry fat, as drynitrogenous or so-called  flesh-forming” constituents.
The average of the 10 entire Carcasses even, including bone, and of which several were
certainly in a leaner condition than as usually sold, gives 2:85 parts of dry fat to 1 of
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dry nitrogenous compounds. And lastly, the average of 8 of the animals—that is,
excluding only the store Sheep and store Pig—shows in the estimated consumed por-
tions about 8% parts (3:48) of dry fat for 1 of dry mitrogenous compounds.

It would perhaps be hardly anticipated, that in the staple of our meat-diet, to which
such a high relative flesh-forming capacity is generally attributed, there should be found
such a large proportion of fat or mon-flesh-forming, to nitrogenous or assumed flesh-
forming constituents, as the figures in the first Division of the Table would show. The
result of such a comparison as present knowledge enables us to institute on the point in
question, between our staple articles of Animal-food, and Bread, will certainly not be
less surprising.

With regard to the second Division of the Table, in which the Fat of the animal
matters is calculated to its supposed respiratory and fat-forming equivalent of the starch
and other non-nitrogenous matters occurring in Bread, it is freely granted to the Phy-
siologist, that it is only in a certain broad sense, that such an assumption of equivalency
can be admitted. It is nevertheless maintained, that for our present purpose, it is both
useful and legitimate to adopt it. "Without it, the important comparison sought to be
instituted cannot be made; and there is evidence enough both of a practical and
scientific kind to show, that, at least to a certain degree, Fat and the starch series of com-
pounds are really thus mutually replaceable in our foods.

The Table shows, then, that in Bread, there are 6°8 parts of Starch, or «starch-
equivalent,” to 1 part of Nitrogenous compounds. Taking the relation of the one class
of constituents to the other in the estimated total consumed portions of those animals
assumed to be in fit condition for the butcher, there is only one case—that of the fat
Calf—in which the proportion of the so-measured respiratory or fat-forming constituents,
to the so-measured flesh-forming ones, was, in this our meat-diet, lower than ‘in Bread.
In the estimated total consumed portions of the fat Ox, the proportion of the * starch-
equivalent” of the non-flesh-forming material (fat), to 1 of nitrogenous compounds, is 69 ;
or rather higher than in Bread. In the estimated consumed portions of the Fat Lamb,
the Fat Sheep, and the Fat Pig, the proportion of the thus estimated respiratory and
fat-forming material to the nitrogenous matters, was rather more than 15 time as great
as in Bread. In the Extra-fat Sheep, it was more than twice as great.

The average of the six cases in which the animals were supposed to be ““ripe” for the
butcher, shows, in the estimated consumable portions, nearly 10 parts of the starch-
equivalent” of specially respiratory or fat-forming material, to 1 of nitrogenous com-
pounds; that is, nearly 1} time as much as in Breed. In the Half-fat Ox, and the
Half-fat old Sheep, neither of which, however, were in the condition of fatness of Oxen
and Sheep as usually killed, the relation of the *starch-equivalent” to the nitrogenous
compounds (in the consumable portions), was lower than in Bread; namely, as 3-83 to
1 in the Half-fat Ox, and as 628 to 1 in the Half-fat old Sheep.

Taking the carcasses as analysed, including bone, the relation of the non-nitrogenous
(starch-equivalent) to the nitrogenous constituents, is, in them also, in most cases higher

472
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than in Bread. In the Fat Calf and Fat Ox, however, it is lower, namely, only 2:49 to
1in the former, and 578 to 1 in the latter. On the other hand, in the Carcass of the
Fat Lamb, the proportion of the “starch-equivalent” is 849, in that of the Fat Sheep
9-89, in that of the Fat Pig 11-77, and in that of the Extra-fat Sheep 1518 to 1 of the
nitrogenous matters. The awverage of the 6 matured Carcasses gives 893, and that of
those of the 10 animals analysed 7-11 of non-nitrogenous matter, reckoned as * starch-
equivalent,” to 1 of nitrogenous substance—that is, rather more than in Bread.

Of the fact of the ¢ncrease in the proportion (so far as its respiratory and fat-forming
capacity is concerned) of the non-nitrogenous to the nitrogenous matter of our food, by
the use of these Animal aliments, the evidence adduced can hardly leave a doubt. It
will perhaps be maintained, that when animals are so far fattened as to attain the result
here supposed, the feeder is simply inducing disease in the animals themselves, and
frustrating that which it is considered should be the special advantage of a meat-diet—
namely, the increase in the relative supply of the nétrogenous constituents in our food.
It is not denied, that occasionally animals are over-fed, and that a condition bordering on
disease is so induced. But such is certainly not the rule. There can, indeed, be little
doubt, that in animals that would be admitted, by both producer and consumer, to be in
only a proper condition of fatness, there would be a higher relation of respiratory and
fat-forming capacity, so to speak, in their total consumed portions, than in the average
of our staple Vegetable foods. It may be true, that with the modern system of bringing
animals very early to the knife, by means of abundance of food and the avoidance of
cold and exercise, the development of Fat will be greater, and that of the muscles and
other nitrogenous parts less, than would otherwise be the case. But it is at the same
time certain, that if meat is to be economically produced, so as to be within the reach
of the masses of the population, it can only beso on the plan of “early maturity.” Nor
can it be questioned, that the admixture of the meat so produced, with their otherwise
vegetable diet, is, in practice, of great advantage to the health and vigour of those who
consume it.

It is not to be assumed, that in every dish of fresh meat, the relation of the Fat to
the Nitrogenous matter will be as high as in the estimated consumed portions of the
animals to which our Table refers. The collective joints, as sold, will frequently have a
less proportion of fat, than the whole carcasses from which they are taken. A further
amount will be removed in the process of cooking; though this portion will generally
be consumed in some form or other. But the consumers of fresh meat generally
consume also suet, lard, and butter; which either add to the fatness of the cooked
meats, or are used further to reduce the relation of the nitrogenous constituents in the
collaterally consumed vegetable foods. But, even were it granted, that the proportions
of Fat to Nitrogenous substance which our Table shows were too high, it must on the
other hand be remembered, that a considerable portion of the Nitrogenous matter of the
animals will be gelatin or chondrin-yielding substance, the applicability of which, at
any rate for strictly speaking flesh-forming, is, to say the least, doubted.
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It would appear to be unquestionable, therefore, that the influence of the introduc-
tion of our staple anémal foods, to supplement our otherwise mainly farinaceous diet, is,
on the large scale, to reduce, and not fo increase, the relation of the assumed flesh-
forming material, to the more peculiarly respiratory and fat-forming capacity, so to
speak, of the food consumed.

That, nevertheless, a dietary containing a due proportion of animal food, is, for some
reason or other, better adapted to meet the collective requirements of the human
organism, at least under many conditions, than an exclusively Bread, ox other vegetable
one, the testimony of common experience may be accepted as sufficient evidence. Inde-
pendently of any difference in the physical, and perhaps even chemical relations of the
supposed flesh-forming nitrogenous compounds in animal food, which may render them,
at least in limited quantity, more easily available to the purposes of the system than the
assumed analogous vegetable products, it is at any rate clear, that the main and charac-
teristic distinction between a Bread—and a mized Bread and Meat diet—-consists, not
only in the quantitatively higher relation of the respiratory and fat-forming capacity to
a given amount of assumed flesh-forming material in the latter, but in the fact, that the
non-flesh-forming constituents in the anémal portions of the food, are in the form of
Jat itself—and not as in Bread, of mainly starch.

In fat, we have the most concentrated respiratory—and of course faf-storing material
also—which our food-stuffs supply. But independently of the far greater capacity, so
far as the supply of constituents is concerned, of a given weight and bulk of Fat com-
pared with Starch and the other substances of its class—would it not seem probable, that
the tax upon the system would be less, at least for Fat-storing, if not in a degree for
respiration also, in the case of the ready-formed Fat, than in that of the Starch from
which it may be formed?

Again, it has been shown that Fof subserves important purposes in aiding the
digestion, and preparation for assimilation, of the matters ingested with it. And
certainly the natural distribution and blending of the Fat with the nitrogenous com-
pounds in meat, is such as is not met with in our staple vegetable foods. May it not
too be supposed, that its liberal distribution with the transforming nitrogenous matters
throughout the body, will modify the character of the changes constantly going forward,
from that which would obtain, were the needed oxidable material -kept up in larger
proportion through the means, more or less directly, of the current supplies of Starch,
and other matters not Fat, in the food ?

- But whatever may prove to be the exact explanations of the benefits arising from a
mixed animal and vegetable diet, it is at any rate clear, that they are essentially con-
nected with the amount, the condition, and the distribution, of the Fat in the animal
portions of the food. Tt is true, that the very basis of some of our illustrations has
been the assumption, that Starch and its analogues on the one hand, and Fat on the
other, are, in a certain sense, and within certain limits indifferently, mutually replaceable;
—and further, that they are so, in approximately measurable proportions. It is, however,
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certain, that independently of the mere supply of constituents, the conditions of concen-
tration, and digestibility, and consequently of assimilability of our different foods, must
have their share in determining the relative values for the varying exigencies of the
system, of substances which, in a more general, or more purely chemical sense, may still
justly be looked upon as mutually replaceable. It would, indeed, hardly be supposed,
that substances so distinct, both morphologically and chemically, as Fat and Starch, will,
under all circumstances, be equally adapted to the conditions supplied within the living
organism, and be so at an equal cost to its energies ;—even though they may each even-
tually subserve the Fat-storing and respiratory requirements of the body.

1t is, then, fully granted, that in the study of this branch of Physiological Chemistry,
as in that of others, the facts peculiar to Physiology herself must be allowed an important
place; though, it is at the same time claimed, that those of Chemistry be not excluded.
By the aid of Chemistry it may be established—that, in the admixture of Animal food
with Bread, the relation, in estimated respiratory and fat-forming capacity, of the non-
nitrogenous to the Nitrogenous substance, will be increased ; and further—that, in such
a mixed diet, the proportion of the non-nitrogenous constituents which will be in the
concentrated condition, so to speak, of fat itself, will be considerably greater than in Bread
alone. Common experience testifies, moreover, that certain advantages are so derived.
1t is for Physiology to lend her aid to the full explanation of the facts and conclusions
which Chemistry and common usage may in their turn determine.
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APPENDIX.

Tasre I.—Showing the Fresh Weights of the various Organs and Parts of A FAT CALF, killed for Analysis,
September 12,1849 ; also the results of the Determinations of Dry Matter and Ash in the same.

Dry matter at 212°. Mineral matter (ash).
Proportion of Ashes
whole, and
o . . ; Actual | caleulated
Designation of Parts Originl o] Txchutios® | Mawame | DY | gmeisd | ame | “forthe
matters taken | OPtained. | whole dry
for burning. matters.
CARCASS.
1bs. oz. lbs. oz. lbs. oz Ibs. oz. Z. 0z. 1bs. oz.
Tlesh and kidney ............ 65 13:46| 13 970 8 150 21 11-20 5 | 21770 | 0994 | 0 994
Half-carcass... s Kidney fat .......... 2 1294 0 158 2 111 2 269 5 0792 | 0024 |0 005
Bones...cocoivernriinirinniiinn 11 14-66 6 858 | ... 6 8358 5 | 10458 | 4780 | 2 15:80
Totals of half-carcass operated on ............ 80 906 20 386 10 261 | 30 647 |l ... ceeeer | eeenn 3 979
Other half-carcass (dry, &c., calculated)...... 79 1594 20 157 10 146 | 30 303 || .. | ... e | 3938
Whole CATCass...eervreerersseeesnns 160 900( 40 543 | 20 407 | 60 950 | .| ... | e |7 817
ORGANS OR PARTS CONSTITUTING * OFFAL.”
Stomachs (washed) ....... PPN N 2 1310 0 466 |} ... | .l 3| 2829 | 0111 |0 022
Caul-fat and membrane ..... 2 756 0 5:01%* v | e + | 2015 0070 | 0 028
Small intestines (washed)..... 4 830 . 3 ' X
Large intestines (washed) 2 050 01544 || o | e | 7717 | 038 |0 076
Intestinal fat and membrane ..... 4 311 0 305 ||  ceeer | e 1 T 1
Heart and aorta....... et eaees 1 756 0 505 || ... cerees 3 2-527 0215 | 0 043
Heart-fat (with membrane) .. 0 680 L I RO O + by +
Lungs and windpipe ........... 3 570 01356 || o ] e 3 6777 0257 | 0 051
Blood....... e o 13 879 2 813 || ] e 1 | 20064 11192 | 0 239
Liver ev.cevvvrreneeinenniinnne. 4 357 1 034 ) e . 3 8172 | 0432 | 0 086
Pancreas (“ sweetbread”)..... .
Thymus gland (“heartbread”)..............c... 1 12:90 0 5381 |4 8 404 27 064{| % | 2652 | 0112 | 0 022
Glands about the throat (*throatbread”) ... ‘
Milt or Spleen veveveeuviiniiiiiiiiiininns ceevenes 0 12-01 0 272 . 3 1362 | 0082 | 0 016
Bladder, &c. .ooovennneins e oruneen 0 720 0 158 || ... | .. 1| 0787 | 0034 | 0 007
Head flesh ....... 7 13:84 1786 1| ... + | 5965 | 0229 |0 092
Head bones .ove.eiiveniiiiiiiiiiiineeinniiinen, 3 946 11498 || .0 ] 4+ | 15490 | 8560 |1 112
Pelt...... crrree 16 1371 4 586 T + | 13972 | 0419 | 0 210
Hair cevvviininni e 01478 01058 | ... P . 3| 5292 | 009 | 0 018
Feet, hoofs, &c 4 599 2 1411 3 | 9222 | 3082 | 0 1541
Tail flesh 0 348 0 097 4| 0487 | 0016 | 0 003
Tail bones .... 0 186 0 094 1| 0471 0-159 | 0 0-32
Diaphragm (“s 1 160 0 445 3 11112 | 0040 | 0 016
Total offal .....c.ccovviviiiniiinnnn. 77 182{ 18 1260 . 2 10-14
SUMMARY :—ENTIRE ANTMALL.
Total carcass .......... RN SRR 160 9:00| 40 543 20 407 60 950 || ...| ... . |7 317
Total ¢ offal” parts ...... 77 1-82| 18 1260 8 404 | 27 064 || ...| oo | e 2 10°14
Contents of stomachs . 5 10200 ... b ] e e ] e ] e
Contents of intestines 2 8700 ..o | e e b e
Loss by evaporation, error in weighing, &c. 12 14281 ... | ] ] e ] s
Entire animal (live-weight after fasting)...... 258 12-00|| 59 203 28 8§11 | 87 1014 | ... | ...... | ... 9 1331
Amount and distribution of the fat obtained by melting and Amount and distribution of bones (including hoofs),
expression (1bs., 0zs., and tenths). 1bs., ozs., and tenths.
In carcass (including kidney fat)......o..oocvveniinnnnn. 20 407 First half (by experiment) 11 14:66 .
From caul ............ In carcass Second ha(lf (by calcnlahon) 11 1331 } 23 1197
In offal From intestines 5 778 Head .oooveeiiiiiiiiviininnnanns 3 9
nolfal.++ 1 From region of heart 8 404 In offal...{ Feet and hoofs ...
From remaining parts ...... 2 1226 Tail ..... veerrernaeiiiaeneeeaes
Total vovvviininnnniininnns 28 811

* Including dry matter of heart-fat with membrane.

+ With caul-fat and membrane.

1 With caul-fat-membrane.
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Arpenpix.—Tasre I1. Showing the Fresh Weights of the various Organs and Parts of A HALF-FAT
OX, killed for Analysis, November 14, 1849 ; also the results of the Determinations of Dry Matter

and Ash in the same.

Dry matter at 212°, Mineral matter (ash).
Prt:]»‘ptirtiondof Ashes
‘. . who'e, an Actual | calculated
. . O 1 fresh|| Excl f Total & alculated
Designstion o Frt it T | s | RS e, | e | ede
for burning. matters.
CARCASS.
Ibs. oz. 1bs. oz lbs. oz lbs. oz, 0z, OZ 285 1bs. oz.
Flesh and fat.................. 332 098 82 679 47 14:65 130 544 5 | 131:300 {0.05 4} 2 11:39
Half. Kidney fat and membrane || 13 9564 0 896 12 400 12 1296 3 4:480| 0183 | 0 037
AU-CATCASS: - 3 KiANEY vvveevrevververerrnens 1 271 0 484 | ... 0 484 || 1 1210 0049 |0 020
Flesh juice......oooovvvveennnnd]  ooens 1 2 400 | ... 2 400 P 9:000| 1846 | 0 7-38
Bones.....cooviiiiiniiinniinnn. 52 577 | 3712238 | ... 37 1223 2 | 60-42330-402 (19 002
Totals of half-carcass operated on ............ 399 3:00 | 123 4-82 60 265 183 747 || ... | oo | aeeees 22 336
Other half-carcass (dry, &e., calculated)...... 398 800 123 142 60 099 | 183 241 | ... | ... | 22 275
Whole carcass..........cooocouveein 797 1100 | 246 624 ‘ 120 364 | 366 988 || .| ... | e 44 611
ORGANS OF PARTS CONSTITUTING “OFFAL.”
Stomachs (washed) .............cooooii 32 100 6 1117 |\ ... | e % 9717 | 0493 | 0 493
Caul-fat and membrane ... 16 950 0 499 || ... | .. % 2496 0098 |0 018
Small intestines (washed)... 8 500 . E § . 0 1-38
Large intestines (washed)........ 6 000 } 21048 | e e 5 4248 0138 3
Intestinal fat and membrane .................. 19 1150 11165 || ... | ... % 6-912| 0180 | 0 072
Heart and aorta............... 5 1350 1 946 || ...... | .. 1 6365 0220 | 0 0-88
Heart-fat with membrane... 2 675 0 161 || ...... | .. b 0804 0033 | 0 007
Lungs and windpipe......... 7 1275 11363 || ... | ... % 7-382| 0398 | 0 159
Blood ......coovvuviiinnnns 54 5:00( 11 1141 || ... | ... 55 | 18741| 0812 0 812
Liver .....cooovvviiiiinniinn, 15 11-00 4 734 || .| e o 7-134| 0:380 | 0 330
Pancreas (““sweatbread”).............. 1 000 0 384 || ... | e 3 1920 0096 |0 019
Thymus gland (“heartbread”) ............... 0 10-75 0 099 || ... I e 3 0498 0034 | 0 007
Glands about the throat (“ throatbread”) ...|| 0 625 0 1130 || ... | . 3 0650 0040 | 0 008
Milt or spleen ........ooeiiiiiiiiiiniiiiinii, 2 225 0 846 T % 4232| 0263 | 0 052
Bladdor .....vvveneiiiiniiii 0 500
Gall-bladder 0 300 0 422 L38 13-88 130 581 <1 % 2-:109| 0071 | 0 014
Penis ............. 0 650
Brains........ 0 1425 0 317 || ...... | 3 1:583| 0109 | 0 0-22
Tongue ........ 7 750 11275 || ... | . 1 7:187| 0349 | 0 140
Head flesh 17 650 3 512 || o | i 5:312| 0275 |0 275
Head bones .....oooovvevvivviiiiiniiiinini 14 2:00( 10 1400 || ... | ... 2 | 17400 10-141 | 6 541
Hide (and horns, &¢.) ....vovovverrirren. 72 798 { ER } ............ & | 20425| 0492 |0 984
Hair oo 7 738 410016 || ... | 1| 18540| 0459 [0 184
Leg bones .......... 13 000 7 823 || ... | . & | 11'523| 5250 |3 450
Hoofs and heels..............cooeeinnn 7 200 31234 || ... | . 3 15085 | 8327 | 0 1331
Tail flosh ..ooovveiniiviiniiiiin e 1 524 0 671 (| ... | .. 1 14677 0053 | 0 021
Tail DONES ..vvvivvnneiiniiinieeiiieiinn 0 715 0 580 || ... | .. % 2-898| 1110 | 0 222
Diaphragm (“skirts”) ........ 5 11-50 1 882 || ... | .. 1 6:205| 0187 | 0 075
Miscellaneous trimmings ............co.ou.veene. 1 700 0 288 |) ... | . % 1438 0046 | 0 009
Total offal .........oooeoviiiiiinnn. 322 12:25| 91 793 38 1388 | 130 581 | ... | ... | 13 122
SUMMARY :—ENTIRE ANIMAL.
Total Carcass .........oecvvveeiiviiriiiniiinninn. 797 11-00 || 246 624 | 120 364 |366 988 | .| ... | .. 44 611
Total offal parts 322 12-25| 91 7-93 38 1388 | 130 581 || .| ... | ... 13 122
Contents of stomachs, and vomi 88 000  ...... | o e ] e ] e
Contents of intestines, and bile ............... 12 140010 ... 1 o e e b e ] e e
Loss by evaporation, error in weighing, &o. 10 10750 . L L s e ] e | e e
Entire animal (live-weight after fasting) ...11232 000 337 14-17 | 159 152 | 496 1569 | ... | ...... | ... 57 7-33

Amount and distribution of the fat obtained by melting and
expression (lbs., 0zs., and tenths).

Amount and distribution of bones (including hoofs),
1bs., ozs., and tenths.

In carcass (including kidney fat).............c....cc.unis 120 3-64 First half (by experiment) 52 577 } .
From caul ................ - In carcass { Second half (by calculation) 52 4-33 104 1010
From intestines g Head ............ feree 14 200
Tn offal...  From region of heart, ..... 2 13:36 [ 38 1588 R 7 13 000| 40115
From remaining parts...... 6 105 1 OHal-.- 7 Feet, hoofs, and heels ...... 7 200
Total ......... e 159 152 11 IR i 0 715 5o 5%
otal v.eveviiiniiiiinn :
MDCCCLIX. 4¢a
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ApPENDIX.—TABLE III. Showing the Fresh Weights of the various Organs and Parts of A FAT OX, killed
for Analysis, October 80, 1849 ; also the results of the Determinations of Dry Matter and Ash in the

same.
Dry matter at 212°, Mineral matter (ash).
Proportion of Ashes
whole, and
- . : Actual | caleulated
Designation of Parts. Tt el | eteas. | Ay et | ahes | for e
matters taken | OPtained. | whole dry
for burning. matters.
CARCASS.
1bs. oz. lbs. oz. 1bs. oz, 1bs. oz. 0z. oz. 1bs. oz.
Flesh and fat.................. 386 1032 72 570 115 516 187 10-86 +& | 115:7701 4275 | 2 1075
Kidney .....oococeviviinnian, 1 877 0 607 | ... | .. Y 3034 0134 | 0 027
Half-carcass... { Kidney fat and membrane | 26 11:40 0 1456 25 950 27 1072 % 72801 €245 | 0 049
Flesh juice..........ccooevennid]] o 01259 | ... | .. 1 6:295| 1110 | 0 2-22
O1ES. ..vvievieeiicerenenn. 556 801| 401120 | ... 40 11-20 i | 40:700| 18594 18 9-50
Totals of half-carcass operated on ............ 470 650 115 212 140 1466 | 256 078 | ... | ... | ... 21 7-23
Other half-carcass (dry, &c., calculated)...... 468 1550 114 12-49 140 777 | 256 426 | ... | ... | ... 21 618
Whole carcass............c...oeeonnn. 939 600 229 14-61 281 643 | 511 5-04 i l ............ 42 13-41
ORGANS OF PARTS CONSTITUTING ¢ OFFAL.”
gtoma,chs (gva.shed) .............................. 26 6-00 6 905 |y ... | ... 1| 26262 1130 | 0 452
'aul-fat and membrane 9 13:00 . X ’ .
Heart, trimmings, &0. .........oooorororor 3 1550 } O 14526 11 3| 3630/ 0089 10 028
Small and large intestines (washed) ......... 13 14-25 11259 |1 ... | . 3 7147 0285 | 0 114
Intestinal fat and membrane .................. 36 14-00 1 588 || ... | ... 3 10940 0480 | 0 096
Heart and aorta................... .7 600 1712 | . L + 5780 0245 | 0 098
Heart-fat (with membrane).... 6 300 0 391 I ... | ... % 1:955| 0061 | 0 013
Lungs and windpipe............. 8 14:50 2 029 || ... | L 3 8:072| 0404 { 0 162
Blood...........ooven. 52 11751 101246 || ... | ... & | 17-246| 0723 | 0 723
Liver ......ocovvviviiierenne. 17 1000 5 070 | ... | L & 8:070| 0385 | 0 385
Pancreas (“sweatbread”)............ 0 1550 0 239 || ... | ... 3 0-598| 0040 | 0 016
Thymus gland (“heartbread”) ............... 0 10-50 0 115 || ... ] Ll % 0575 0047 | 0 009
Glands about the throat (¢ throatbread”) ...|| 0 650 0 103 238 0744 0052 | 0 007
Milt or spleen ....ocooviviiniiiinciii 2 400 0 877 + 2:192| 0116 | 0 046
Gall-bladder ..............coeeevvnivinirniniinnnnn.
glac}der .......... . 1 1508 0 732 |483 1305 177 434 3 1-830| 0061 | 0 024
enis .......
Brains....... . 0 1400 0 314 || ... | .. 3 1:569| 0110 | 0 022
Tongue ....... 3 750 01549 | ... | ... 4+ 3:872| 0148 | 0 059
Head flesh ....... 25 950 5 656 || ... | ... 1o 8:656| 0300 { 0 300
Head bones ................. 14 600) 10 440 || ... | ... <o | 16-440| 9350 | 5 13:50
Hide (and horns, &e.) ..... 73 1549\ 251344 || ... | ... o5 | 20672] 0525 | 0 1050
Hair .......... 6 421 41460 || ... | ... 1 | 19650| ¢315 | 0 126
Leg bones .......cccooveviiiiiiniiiineiinnnes 13 1300 8 230 || ... | ... & | 13030 5711 | 3 911
Hoofs and heels..............coecovvveennnn.. 8 10-80 4 198 || ... | ... 5 6-598| 1:370 | 0 1370
Tail flesh ....... 1 070 0 445 || ... | .. 3 2-227| 0055 | 0 011
Tail bones ................. 0 680 0 540 || ... | ... E1 2:700| 1054 | 0 211
Diaphragm (“skirts”) .........o.oveerrereeennn 7 900 1 83 || ... | ... 3 6087 0193 | 0 077
Miscellaneous trimmingst. | ... ... ) .. | . O R TN
Total offal ..........ccocceiviinn. 376 0-58| 93 729 83 13:05 177 434 || ... | .. ] . 12 12-60
SUMMARY :—ENTIRE ANIMAL.
Total carcass ............o.ccveveiiiveinnineennnns 939 600| 229 14-61 281 643 | 511 504 R T oo 42 1341
Total offal parts............... . 376 0581 93 7-29 83 13:05 177 434 PO R T 12 12:60
Contents of stomachs, and vomit. 84 12:67| e | e e T T TSR E
Contents of intestines, and bile ............ [ || °> <20 ... | ... | .. [ | TR O T R
Loss by evaporation, error in weighing, &e. 18 12751 ... | oo | s b b e b |
Entire animal (live-weight after fasting) ...]|1419 0-00| 323 590 | 365 348 ; 688 938 || ...} ... | ... 55 10-01

Amount and distribution of the fat obtained b& melting and

expression (Ibs., ozs., and tenths).

Amount and distribution of bones (including hoofs),
1bs., ozs., and tenths.

In carcass (including kidney fat)
From caul

In offal... From region of heart

From remaining parts
Total

281 643
83 13:05

365 348

First half (by experiment) 55 810 i
In carcass { Second halF (by calculation) 55 5-29 110 13:30
Head .....oovonseererererennan 14 600
Inoffal...  Legs .....oooooeiiinniinniini, 13 1300 )
Feet, hoofs, and heels ...... 8§ 1080 [ 37 460
S R 0 680
Total civvv veviviviiiinens 48 1-90,

* These parts accidentally mixed.

t Accidentally mixed with caul-fat.




SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

983

ArpENDIX.—TaBLE IV. Showing the Fresh Weights of the various Organs and Parts of A FAT LAMB,
killed for Analysis, August 17,1849 ; also the results of the Determinations of Dry Matter and Ask in

the same.
Dry matter at 212°, ‘ Mineral matter (ash).
Proportion of Ashes
whole, and
. . g Actual lculated
Desiuation o Part. Ol ege | Mewdne | RIS, | e | lorthe
matters taken : y
for buming. matters,
CARCASS.
lbs. oz. 1bs. oz. Ibs. oz. 1bs. oz. oz, oz. 1bs. oz.
Flesh and fab.................. 21 134 3 366 6 810 9 11-76 i 25'830 | 0960 [0 192
Half-carcass... § Kidney fat 11129 0 046 1 920 1 966 0230 | 0008 |0 002
Bones......coooviiiniiiinninn 2 941 11117 | ... 11117 4+ | 13585 6-405 |0 1281
Totals of half-carcass operated on ............ 25 604 4 1529 8 130 13 059 || ... | .| 0 1475
Other half-carcass (dry, &ec., calculated)...... 25 196 | 4 1449 8 000 12 1449 || ... | .. ] 0 14-60
Whole carcass........................ 50 800 i 9 1378 16 1:30 25 1508 | ... | .. | 11335
ORGANS OR PARTS CONSTITUTING “ OFFAL.”
Stomachs (washed) ..........ccoocoveiiiiiiinns 1 864 0 501 |\ ... | ... 3 | 2505 0088 [0 018
Caul-fat and membrane ............... 3 402 0 118 | ... | . 4 | 0590%| 0:038* |0 0-08*
Small intestines..........cooceeiiiniinnn. . . . . .
Large intestines.............oo.covveninnn. 2 035 0 649 11 ol 3| 324 0157 10 031
Intestinal fat and membrane 11083 L B IO 1 1 1
Heart and aorta .........cocooeunnini. 0 537 0 117 || ... 1 31 058 | 0022 [0 004
Heart-fat and membrane ... 0 464 o e 1 I 1
Lungs and windpipe ....... 1 080 0 510 || ... | ... 4| 2550 | 0083 |0 017
Blood........coeviinniiininnnin 2 1427 01012 || ... | ... 4 | 5062 | 0245 |0 049
Liver ...oocccvvviiiiiiinneinnn, 1 285 0 568 . ) 4 | 2840 | 0137 |0 027
Pancreas (“sweetbread”)............... r 8 1480 10 1477 5
Thymus gland (¢ heartbread ) 0 2478 0 057§ || ... | ... 3 | 02858 0-017§/0 0-03§
Glands about the throat (*“throatbread ) ...
Milt or spleen ........ccocvviiviiiiiiiiiiiiin, 0 2:58 0 066 || ... | ... 3| 0330 | 0019 |0 004
Head flesh .......ooooviiiiii . 1 11-60 0 541 || ... | 3| 2705 0150 |0 030
Head bones ........cccoovviivviiiniiiinniinn 0 14-49 0 900 || ... | ... 4| 4498 | 2534 |0 507
Pelt 41519 1 7386 || ... | ... 2 | 11678 | 0580 |0 1-18
Wool ......... 3 171 11510 || ... | .. 3| 7775 0-256] |0 1-02|
Feet, hoofs, &c........oovviiiiiniiiiininn, 0 1270 0 574 | ... 1 L 4+ 1435 0278 |10 111
Diaphragm (“skirts”)......c...cooviiiviiinn 0 478 0 138 |) ... | ... 2| 0692 | 0018 |0 004
Total offal ..........cooeeiiiiiiiiinis 26 529 6 1597 3 1480 10 1477 | | o ] el 0 1031
SUMMARY :—ENTIRE ANIMAL.
Total carcass ......... cooocovevvviiniiiiiiniinn.. 50 800 9 1378 16 1-30 251508 || ... ... | ... 11335
Total offal parts ...........c.cooeeiiiiiiiinnn. 26 529 6 1597 3 1480 10 1477 ) ... | o | 0 10-31
Contents of stomachs 5 206 |1 ... | L e e ] e L e
Contents of intestines 2 185 ) .. ] e e b
Loss by evaporation, error in weighing, &ec. 0 580 ... | L e ]
84 650 16 1375 20 010 36 1385 || ... | ... | ... 2 766

Amount and distribution of the fat obtained by melting and
expression (Ibs., ozs., and tenths).

Amount and distribution of bones (including hoofs),
1bs., ozs., and tenths.

In carcass (including kidney fat) ..................... 16 130
From caul ..................
Tn offal From intestines............ 3 1040
=" From region of heart ... 3 1480
From remaining parts ...... 0 440
Total .......cccovveenneen. 20 010

First half (by experiment) ... 2 9-41 .
In carcass {Second half (by calculation)... 2 899 } 5 240
Head .......ooooovviiiiiiininn. 0 1449
In offal... Feet and hoofs .................. 0 12'70} 11119
otal ... 6 13:59

* Including dry matters of intestinal and heart-fat and their membranes.

t With caul-fat. 1 With caul-fat-membrane.

§ Tt is doubtful whether these amounts refer to the Pancreas, Thymus Gland, and Glands about the Throat collectively, or to

the Pancreas alone.

|| The amounts of Mineral Matter in the Wool are stated too high, owing to adherent dirt.
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ArpENDIX.—TABLE V. Showing the Fresh Weights of the various Organs and Parts of A STORE SHEEP,
killed for Analysis, February 28, 1850 ; also the results of the Determinations of Dry Matier and Ash

in the same.

Dry matter at 212°, Mineral matter (ash).
Proportion of A
whple, and shes
(i ; ; Actual | calculated
Designation of Parts. O“‘%gi‘;igf’s’h %ﬁ;ﬁ‘gﬁf Melted fat. Trg;iltg,’:y weicgiitgfagg(éry bagy‘(la: cf:;:rut‘}lx:
matters taken | oPtained. | whole dry
for burning. matters.
CARCASS.
Ibs. oz. lbs. oz. 1bs. o0z. Ibs. oz. 0z, [ 1bs. oz,
"Flesh and fat.... 21 991 3 1096 4 8590 8 346 1 | 14740 1286 |0 514
Half-carc Kidney ......occooevieinnninnn, 0 217 0 048 0 048 1| 0120 | 0006 |0 002
' 55::-1 Kidney fat and membrane || 0 885 || 0 045 0 700 0 745 || 4| 0114 | 0002 [0 001
Bones......coooviiiiiiin 3 801 2 485 | ... 2 485 3 | 9212 | 3207 [0 1283
Totals of half-carcass operated on ............ 25 1294 6 074 4 1550 11 0624 e | e, 1 200
Other half-carcass (dry, &e., calculated)...... 26 406 6 241 5 087 11 328 | ... ... | ... 1 231
Whole carcass..............coveinnn. 52 100 i 12 315 10 037 22 352 | .| o | 2 431
ORGANS OR PARTS CONSTITUTING ¢« OFFAL.”
Stomachs (washed) ............o.cooiiiniinnns 3 383 0 598 [} ... | . 2| 2243 | 0105 |0 028
Caul-fat and membrane .. 3 270 0 108 || ... | . g 0-406 0016 |0 004
Small intestines (washed)..... 1 104 . 3 . -078 - .
Large intestines (washed).......... 1 709 } 0 471 1 e § | 1767 | 0078 10 021
Intestinal fat and membrane .................. 1 940 0 124 || ... | .. 2 | 0465 | 0020 [0 005
Heart and a0rta  ....ccovvvevvieciiniininininninn. 0 830 0o 178 (| ... | . 2 0667 0026 (0 007
Heart-fat (with membrane).... 0 390 0 012 | ... | .. 2 | 0044 | 0004 |0 001
Lungs and windpipe........... 1 695 0 644 || ... | . 3 2413 0091 (0 024
Blood ..... 5 125 01376 || ... § 5158 | 0208 (0 056
LAVer «ooovviiieiiiiienin, 1 1050 0 846 || ... 2 3173 | 0138 (0 037
Pancreas (“sweetbread”)............. 0 113
Thymus gland (‘“ heartbread ™) ............... 0 110 0 062 > 4 505 13 925<1 8 | 0235 | 0021 {0 006
Gllands about the throat (““throatbread”)...| 0 1:00
Milt or spleen .........coovvvviiniiiiiiiinn. 0 250 0 050 1 ... 2| 0187 | 0011 [0 003
Gall-bladder ....... et 0 o1 . . . e
Bladder ... 0 100 } 0 022 | ... 2| 0083 | 0008 [0 002
Head flesh . 2 600 0 608 || ... | ... g ] 2280 | 0131 (0 035
Head bones ... 1 325 01268 || ... | ... g | 4755 | 2059 [0 549
Pelt ............. 5 857 110000 || ... 2 9750 | 0543 |0 145
Wool ............. 7 325 3 180 || ... | .. 11 24:900 | 1-202% |0 240
Feet, hoofs, &c............... 1 068 0 779 || ... | 81 2920 | 0539 |0 144
Diaphragm (“skirts ™) ........coooooeieiinnnn 0 337 0 094 |) ... | .. 2 0354 | 0013 |0 003
Total offal ........ccooviviiiiiinns 37 692 9 420 4 505 13 925 || ... .| e 0 1310
SUMMARY :—ENTIRE ANIMAL.
Total carcass ...........ovvevveriiirerneiicinnnns 52 100 12 315 10 0-37 22 352 ... .| 2 431
Total offal parts 37 692 9 420 4 505 13 925 | ... | ... .. 0 1310
Contents of stomachs ............. 41380 || .1 e | e e ]
Contents of intestines, and bile ............... 01590 1 ... 1 o e e
Loss by evaporation, error in weighing, &e. 2 438 | . e e e e
Entive animal (live-weight after fasting) ...| 97 10000 | 21 7-35 14 542 E 35 1277 ﬁ T R T 3 141

Amount and distribution of the fat obtained by melting and
expression (1bs., ozs., and tenths).

Amount and distribution of bones (including hoofs),
1bs., 0zs., and tenths,

In carcass (including kidney fat) ..................... 10 037
From caul .................. 1 14-80
From intestines ............ 1 243 .
Tn offal... | Fpom region of heart ...... 0 260 4 505
From remaining parts...... 1 122
Total.......ovvevvinnnnnn 14 542

| First half (by experiment) ... 3 801 '
Tn carcass {Second half (by calculation) ... 3 897 } 7098
n offal Head ..ooooovviniiiiiiniiiininns 32,

n *+| Feet and hoofs 06

* The amounts of Mineral Matter in the Wool are stated too high, owing to adherent dirt.
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ArreNDIX.—TaBLE VI. Showing the Fresh Weights of the various Organs and Parts of A HALF-FAT
OLD SHEEDP, killed for Analysis, May 8, 1849 ; also the results of the Determinations of Dry Matter

and dsk in the same.

Dry matter at 212°, Mineral matter (ash),
Proportion of - Ash
whole, and shes
. Exclusive of Total d leulated Actual | calculated
Designation of Parts. Omgle?;ll]g esh x:glggévfeag Melted fat. l;)la:terl:y Y:i%{é::;:f}i;y obafz,lil:: 4. wfx(:)li:lcliiy
for burning. matters.
CARCASS.
1bs. oz. lbs. oz. 1bs. oz. lbs. oz, 0z, oz, 1bs. oz.
Flesh and fat ............... 25 787 5 301 5 11-59 10 14:60 5 | 16602 | 0568 |0 2-84
Half-carcass ...q Kidney fat ..................|| ... 0-47 1 020 3 394 A | 0188 | 0004 |0 0-01
{1 Bones ....oooeeviiviiiiininnn. 2 1020 2 327 3| 7054 | 3151 |0 1575
Totals of half-carcass operated on ............ 28 207 7 675 6 11-79 14 254 || ... .| L 1 260
Other half-carcass (dry, &e., calculated)...... 28 207 7 675 6 1179 14 254 || ... ] 0| 1 261
‘Whole carcass................coounn. 56 414 | 14 1350 13 758 28 508 || .| ... | ... 2 521
ORGANS OR PARTS CONSTITUTING “OFFAL.”
Stomachs (washed) ...............ooe. 2 1375 0 778 |\ ... | . & | 8112 | 0129 |0 032
Caul-fat and membrane ... 3 150 0 063 || ... | ... & 0250 | 00441 |0 O-11%
Small intestines............... 1 080 ' . . §
Tawge 10Lestines .........ooeoroor. 1 300 } 0 633 |} .| e T | 2532 | 0092 10 023
Intestinal fat and membrane .................. 2 550 0 186 || ... | ... 2| 0542 § §
Heart and aorta............... .l 0 735 0 151 1 ... ] L & | 0605 | 0025 |0 006
Heart-fat and membrane ... ..l 0 800 0 093 || ... | . & | 0374 § §
Lungs and windpipe......... .1 140 0 443 || ... | . & | 1772 | 0082 |0 020
Blood .....oevvvriinnnns . 4 123 01121 || ... | 21 8362 | 0184 |0 061
.......................... .| 1 11-30 0 633 A | 258 112 -
%gfgreas (“sweetbread”) ........... . r 5 850 4 go1 4 Tk | FE2) 01 0 03]
Thymus gland (“heartbread ) ............... 0 258 0 054 || ... | ... & | 0204)| 0014} |0 003
Glands about the throat (*‘throatbread ™) ..
Milt or spleen .......coveeeneviiinniiiinniinn 0 295 0 080 | ... | . & | 0318 | 0019 |0 005
Head flesh .......oooviiiiiinniiii, 2 1044 0 754 || ... | o &1 8016 | 0122 |0 031
Head bones .. 1 836 1 130 || o | & | 1730 | 0868 |0 868
Pelb  ..ooooonn. 7 0Odax 01537 || ... | ... 4| 6148 | 0370 |0 0-93
Wool ...ooovunnnn. 6 1056 3 450 | ... Ll & | 5250 | 03107 |0 3109
Feet, hoofs, &e. ............ 1 0 560 || ... | ... 2| 0840 | 0165 |0 110
. Diaﬁhragm (8KIPES ) coieiie 0 8460 0 228 ) ... L % 0911 | 0:034 |0 0-09
Total offal ........cooovviiiiiiiins 37 176 8 14-41 5 8350 14 691 || ... | ... | . 1 013
SUMMARY :—ENTIRE ANIMAL.
Total Carcass ..........covvvverrineeriiiniiinnnin 56 414 | 14 13:50 13 758 28 508 i .| o | 2 521
Total “offal” parts ... 37 176 8 14-41 5 850 14 691 || ... | ..o | 1 013
Contents of stomachs ... 70985 | o L e e e L
Contents of intestines 11490 | ... | b s e e b L,
Loss by evaporation, error in weighing, &c. 2 285 | ... e e e e,
Entire animal (live-weight after fasting) ...|| 105 1:00 | 23 11-91 19 008 l 42 11-99 ! l ............ 3 534
Amount and distribution of the fat obtained by melting and Amount and distribution of bones
expression (lbs., ozs., and tenths). (Ibs., ozs., and tenths).
In carcass (including kidney-fat)..................... 13 758 First half (by experiment)... 2 10-20 )
From caul.............ooo.. 2" 666 Tn carcass {Seoond halt {by galoulatlo)n) 21020 f 5 840
In offal From intestines ......... 2 1-80 5 850 Head ...coovviviniiiieiiiiiiiiiiiien. 1 836
n ofial ..y Trom reglon of heart ... 0 658 In offal ... { Feet and hoofs (with pelt, not weighed | ......
From remaining parts 0 946 separately) -
Total cooviiiiiiinni 19 008 otal ...l 7 076

* TIncluding feet and hoofs.
1 With pelt.

+ Including intestinal and heart-fat, and their membranes.
§ With caul-fat-membrane.

| It is doubtful whether these amounts refer to the Pancreas, Thymus Gland, and Glands about the Throat collectively, or to

the Pancreas alone.

€ The amounts of Mineral Matter in the Wool are stated too high, owing to adherent dirt.
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MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

ArpeNDIX.—TaBLE VII. Showing the Fresh Weights of the various Organs and Parts of A FAT SHEEP,
killed for Analysis, May 7, 1849 ; also the results of the Determinations of Dry Matter and Ask in the

same.
Dry matter at 212°, Mineral matter (ash).
Proportion of Ashes
whole, and
. 7 Actual | calenlated
. . o 1 fresh|| Exclusive of Melted fat. Total dry calculated h for th:
Designation of Parts, "g;‘;‘;ht;es melted fat. elted Ial matter, v;:;%m:, :)afkg‘y obi:i:: 4. | whole ‘er.
for burning. ' raagters.
CARCASS.
lbs. oz Ibs. oz, lbs. oz, 1bs. oz, 0z, 0z, 1bs. oz.
f{‘l«(aish and fat ............) || ...l 4 149 12 460 16 609 3 [ 13097 | 0538 [0 261
: idney .... 0 051 | ... 0 051 %5 | 0204 . .
Half-carcass ... 1 Fidney fat . Lo 117 | 37066 | 3 183 | 4| o04g9 |;0028 |0 007
Bones ......... 2 620 | ... 2 620 1| 7650 | 3456 |1 1-28
Totals of half-carcass operated on ............ 36 500 6 937 15 526 21 1463 || ... e | e 1 404
Other half-carcass (dry, &e., calculated)...... 86 12-00 6 1064 15 821 22 285 | .. e | e 1 428
‘Whole carcass........................ 73 1000 || 13 4-01 30 1347 44 148 L] L 2 832
ORGANS OR PARTS CONSTITUTING “OFFAL.”
Stomachs (washed) .................o. 3 250 0 692 |} ... | ... % 2769 | 0204 |0 051
Caul-fat and membrane ....... 6 9:00 0 184 || ... &5 0737 | 005810 0141
Small intestines................... 1 580 . . . |
Large intestines...................... 2 550 } 0590 1 7o | 2360 | 0120 10 030
Intestinal fat and membrane 3 950 0 157 || ... | . % | 0626 § §
Heart and aorta........coevvevniirieeiiinnininn., 0 870 0 186 || ... | ... & | I'115 | 0040 |0 007
Heart-fat and membrane ....... 0 800 0 048 || ... | . & 0190 § §
Lungs and windpipe....... 1 050 0 4:38 & | 2628 | 0107 |0 018
Blood 4 880 01302 || ... | ... 3 | 5208 | 0220 |0 055
Liver 11480 0 936 20 550 4 & | 3746 | 0180 |0 045
Pancreas S“ sweethread ”)............
Thymus gland (* heartbread 7Y e, 0 3401 0 051 || ... | .. 5 | 0:205] | 0014] (0 0-03)
Glands about the throat (*throatbread”) ..
Milt or spleen ......oooiiiiiiiiii 0 333 0 078 || ... | ... & | 0469 | 0034 |0 006
Head flesh .....oooovvieiiiiiiii 2 1020 0 612 || ... | ... | 2446 | 0149 [0 037
Head bones 1 380 01342 || ... | ... & | 1341 0709 |0 7-09
Pelb....coovennnnnn 7 060% 11187 | ... | ... 5 | 111148 | 0613 [0 153
Wool .oocvviiiiniiiinns 8 190 31310 || ... | ... =1 6110 0-4049 | 0 4-047]
N N t 0 666 || ... | ... 21 0666 | 0150 |0 150
Diaphragm (“skirts”) ............cooeeiineinnn. 0 620 o 171 ) ... | . & 1027 | 0032 |0 005
Total offal ..........coooevinnniinnn. 45 653 | 10 350 10 200 20 550 || .| o] . 1 087
SUMMARY :—ENTIRE ANIMAL.
Total CAPCASS +..vvvevninireriirereitieininirensn. 73 1:00 13 401 30 13-47 44 148 | ..o 0 L 2 832
Total “offal” parts ..... 45 653 || 10 350 10 200 20 550 | ... .. o 1 087
Contents of stomachs .. 41550 | o b b e
Contents of intestines 211,10 1 o e e e e
Loss by evaporation, error in weighing, &c. 1037 | o | o e L
Entire animal (live-weight after fasti.ng) 127 250 || 23 751 40 15-47 l 64 698 || ... | ... | ... 3 919
Amount and distribution of the fat obtalned by meltmg and | Amount and distribution of bones
expression (1bs., ozs., and tenths). ‘ (Ibs., ozs., and tenths).
In carcass (including kidney fat)..................... 30 13-47 z First half (by experiment) ... 3 4:00
From caul .............. 5 1580 In carcass { Second. hatt Toy falculano)n) 34 62} 6 862
In offal From intestines ......... 2 1570 10 200 Head .....oooooiviieiiiii 1 380
notal <1 fyom region of heart ... 0 0-00 In offal ... { Feet and hoofs (with pelt, not weighed | ......
From remaining parts... 1 250 ——7—— separately)
Total v....vvvvvniriinnnne. 40 1547 (011 KPP 7 1242

¥ Including feet and hoofs.
1 With pelt.

the Pancreas alone.

+ Including ash of intestinal and heart-fat, and their membranes.
§ With caul-fat.
Il It is doubtful whether these amounts refer to the Pancreas, Thymus Gland, and Glands about the Throat collectively, or to

4 The amounts of Mineral Matter in the Wool are stated too high, owing to adherent dirt.
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ArpEnDIx.—TaBrE VIII. Showing the Fresh Weights of the various Organs and Parts of AN EXTRA-
FAT SHEEP #, killed for Analysis, December 13,1848 ; also the results of the Determinations of Dry

Matter and Ash in the same.

Dry matter at 212°. Mineral matter (ash).
Proportion of Ashes
whole, and
s g Actual | calculated
Excl f Total d alculated
Designation of Parts. Ongmallltﬁesh x::la?(llvf?ag Melted fat. t;)\atterl:y welcghctlsl, a1:)“';‘3 dry bat:liwsd fgl:}ﬁe;
welghts matters taken | O°tAmed “;nattex‘sy
for burning. :
CARCASS.
Ibs. oz. 1bs. oz. Ibs. oz, Ibs. oz 0z, oz. 1bs. 0z.
Flesh and fat ............ 7 7367 ... | ... 2 | 44760 1220 | 0 325
Half-carcass ...{ Fat-membrane 79 19-00 2 094 39 910 58 449 2 | 12:350 0332 | 0 089
Bones .......coeevinninnnn. 4 309 J| ... | . 4 | 25°158 | 11.690 | 1 1517
Totals of half-carcass operated on ............ 79 1000 13 11-39 39 910 53 449 || ... | ... .. 2 331
Other half-carcass (dry, &c., calculated)...... 79 10:00 13 11-:39 39 910 53 449 | ... | ... | ol 2 3381
‘Whole carcass..........ccocvennennn. 159 4-00 27 678 79 220 106 898 || ... | .ooe | een. 4 662
ORGANS OR PARTS CONSTITUTING “OFFAL.”
Stomachs (washed) ... 4 230
Caul-fat and membrane ... 24 600t
Small intestines (washed)... 1 1470
Large intestines (washed)........... 1 390
Intestinal fat and membrane .................. 1
Heart and aorta..............ccoocivnviininenins 0 13-00
Heart-fat and membrane ... 0 950 . . . R y X
Lungs and windpipe........ 11400 || [ 6 064 24 1000 |30 164 2 | 18120 | 0698 | 0 372
Blood ..couvvneiniinenianns 10 4-00 (2 484) (&5)| (6:907) | (0:278) |(0 1'48)
Liver, with milt....... e 3 020
Pancreas (“sweetbread ” [T | I IR OTT
Thymus gland (“heartbread”) ............... 0 570§
Glands about the throat (“throatbread”) ... ) .........
Head flosh ....oc.vvviiviiiiiiiiiiiinenens
Head bones 1 600 || ... 1 600 3| 4125 2-310 | 0 12-32
Pelt......c.enn... 31346 || ... 3 13:46 2| 11523 0560 | 0 2-99
Wool ..ovveviiiiiniiiiii 71576 || ... 7 15°76 & | 23955 4667| (||1 889
Feet and hoofs, &c 01140 |) ... 01140 || & | 2138 | 0515 |0 275
Total offal 191526 | 24 100 | 44 026 | .| ... | e 2 1467
SUMMARY :—ENTIRE ANIMAL.
Total CArCass .....co.vevrerreeiniiieeneenieeienen. 159 4:00 | 27 678 79 220 106 898 || ... | ... | . 4 662
Total “offal” parts ...... 80 1-80 19 15-26 24 100 4 026 || ... | ... | .. 2 1467
Contents of stomachs 10 800 {1  ...... | oL e b e L e
Contents of intestines 2 9401 ..o | e s e ] e e e
Loss by evaporation, error in weighing, &e. 0 080 | ... L e e ] e ] e
Entire animal (live-weight after fasting) ...||252 800 || 47 604 103 3-20 150 924 || ... | ...... | .. 7 529

Amount and distribution of the fat obtained by melting and expression (lbs., ozs., and tenths).

In carcass (including kidney-fat)
In offal ...

.............................. 79 2:20
From caul .............. . 15 10:00
From intestines .......... 5 1500 - 24 1:00
From remaining parts 2 800 —
Total ooovvvniiiininens 103 3-20

* This was the first of the ten animals analysed ; and, as the Table on comparison will show, the plan of operation and separa-
tion of the parts was less complete and systematic, than in the other cases.
+ Including intestinal fat and membrane.
§ It is doubtful whether this amount refers to the Pancreas, Thymus Gland, and Gllands about the Throat collectively, or to the

Pancreas only.

} With caul-fat and membrane.

|| The amounts of Mineral Matter in the Wool are stated too high, owing to adherent dirt.
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Arpenprx.—TaBre IX. Showing the Fresh Weights of the various Organs and Parts of A STORE PIG,
killed for Analysis, May 12, 1850 ; also the results of the Determinations of Dry Matter and Ask in

the same.
Dry matter at 212°, Mineral matter (ash).
Proportion of Ashes
whole, and
. - 2 Actual | calculated
. . O 1fresh|| Exch f Total d leulated
Designation of Parts. nv%;?gaht:f}s r:g“‘f;vf‘;g Melted fat. :,;te;y v;:z%flz?s’i‘fk g:‘ly ob?::!i]::d. wﬁf&;“;‘y
for burning., matters,
CARCASS.

lbs. oz, lbs. oz. 1bs. oz. 1bs. oz. 0Z. 07 1bs. oz.
Flesh and fat .................. 26 096 4 118 7 0 11 118 1 | 16295 0654 | 0 261
Kidney ....ocovoveiiiiieinneninne. 0 282 0 064 | ... 0 064 4+ 0-160 0009 | 0 004
Half. Kidney fat and membrane ... 0 12:97 0 102 0 830 0 932 1 0-255 0:004 | 0 002
ALCATCASS Y Flosh JUICE +vvrvrevrrereiinens]|  oreri 0 191 | ... 0 191 31 0955 | 0210 | 0 042
Skin and diaphragm............ 1 901 01047 | ... 0 1047 11 2617 0031 | 0 012
BONeS.....oiveiieeieriienieanen, 2 750 1 666 | ... 1 666 + 5665 2394 | 0 958
Totals of half-carcass operated on ............ 31 126 6 588 7 830 13 1418 || ... ... | o 01279
Other half-carcass (dry, &c., calculated)...... 31 518 6 668 7 925 131593 |l ... | o | e 0 12-89
‘Whole carcass........co.oeeievnnenens 62 644 12 1256 I 15 1:55 27 1411 | o] ] 1 968

ORGANS OR PARTS CONSTITUTING “OFFAL.’

Stomach (washed).....co..oveeiiviiiiiinin.. 1 330 0 380 Yy ... | .. § 1-425 0065 | 0 017
Caul-fat and membrane ... 0 555 0 034 || ... | . & 0127 0:003 |0 001

Small intestines (washed)... 2 900 . . . .
Large intestines (washed)........... o2 5674 } 0 947 1 e § | 3551 0162 | 0 040
Intestinal fat, “mudgeon,” &e. ............... 1 577 0 162 || ... | ... £ 0607 | 0024 | O 006
Heart and aorta  .....coccoeeniiiiniininiin., 0 785 0 188 || ... 1 .. 0706 0032 | 0 008
Lungs and windpipe 1 5700 o 382 || ... | L 1432 | 0086 | 0 023
Blood .....coccovvvenninninnns 7 085 01321 || ... | ... 4-956 0270 | 0 072
TAVEr vvvvriviviiiieiiieieeenns 2 800 01147 || ... 1 .. 4302 0231 | 0 062
Pancreas (*sweetbread”) ¥ 405 *0 102 || ... | ... £ | %0127 | *0:009 |*0 007
Milt or spleen ......oocovviviiiiniiiniiiinennn. 0 275 0 065 || ... | ... F: 0246 0013 | 0 003
Gall-bladder .......ocovvvveireennss e 0 020 ! [ n aa | i ' o
Bladder 0 230 } 0 053 3 710 9 683 b 0198 0010 | 0 003
Brains 0 356 0 068 | ... | ... E 0254 0017 | 0 005
Tongue 0 840 0 I8 || ... 0231 0020 | 0 016
Head flesh 4 1254 01056 || ... | ... 3958 0175 | 0 047
Head bones 11125 01555 || ... | ... 5831 3112 | 0 830
Head-skin and ears 0 10-62 0 347 ... 1 L 1-:301 0012 | 0 003
Hair oo s 0 176 || ... 1 .. —%& 0878 0011 | 0 002
SOULE wovverrearesernneeanrineemeonomesoionl| oo 0 192 || oL 11 0240 | 0010 |0 008

-5
Feob and t065........o..oveovereereerrersrirese, { o ot } 01088 || .. . 1| 2720 | 0705 |0 282
Tail and bones ............... 0 057 0 031 || ... i ... 2 0114 0013 | 0 004
(Esophagus and trimmings ..................... 0 655 0 094 ) ... 0 L & 0-3564 0017 | 6 005
Total offal ........coocoviiiiiiiiinn, 29 787 5 1573 3 710 9 683 | ... e | o 0 14-44
SUMMARY :(—ENTIRE ANIMAL.

Total carcass .........covvveiieiiiiiiiiiniininn., 62 6441 12 1256 15 1455 27 410 | L) ] L 1 968
Total offal parts ......... 29 787 5 1573 3 710 9 683 | ... ... | ... 0 14:44

Contents of stomachs ................ 0 4250 .00 b

Contents of intestines and bile ............... 410361 ... e

Loss By evaporation, error in weighing, &e. ||— 2 1392 ... | ... | . [ b
Entire animal (livo-woight after fasting) .| 93 1500 181229 | 18 865 | 37 494 | .. | .o | ... 2 §l2

Amount and distribution of the fat obtained by melting and

expression (1bs., ozs., and tenths).

Amount and distribution of the bones (including toes),
1bs., ozs., and tenths.

In carcass (including kidney fat)
From caul ................

In offal...
head)

From intestines, “mudgeon,”&ec. 0 665
Fromremaining parts (including

First half (by experiment)... 2 750
In carcass {Seoond half (by caleulation) 2 7-81
. Head ......o.coovviinineinnn.. 1 1125
8 710 In offal.... { Feet and 088 uniiiiie 1 532
otal ...l
18 865

} 41531

* It is doubtful whether these amounts refer to the Pancreas, Thymus Gland, and Glands about the Throat collectively, or to

the Pancreas alone,
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ArpENDIx.—TaBLE X. Showing the Fresh Weights of the various Organs and Parts of A FAT PIG,
killed for Analysis, July 18, 1850; also the results of the Determinations of Dry Motter and Ask in

the same.
Dry matter at 212°, Mineral matter (ash).
Proportion of Ashes
whole, and
. . g Actual | calculated
. . (&) al fresh|| Excl f Total d lculated
Designation of Parts. 'ﬁ;’.“ghts’: | i row g Melted fat. tton. v::z%‘:trss'z)zk i;y oba::i}ilﬁid. w?gl:h(fry
for burning. matters.
CARCASS.
1bs. oz. 1bs. oz. 1bs. oz. lbs. oz, oz, 0z. 1bs. oz.
Flesh and fat ............... 60 1-22 7 046 29 15°00 36 15-46 3 | 28114 | 0641 | 0 256
idney ........cooceviieiienn. 0 450 0 102 | ... 0 102 1| 0254 | 0013 | 0 005
Half. Kidney fat and membrane 3 1152 0 170 3 075 3 245 4| 0425 | 0012 | 0 005
QUL-CATCASS: - % Flegh JUice ......coocvrrsd]|  eenee. 0 054 | ... 0 054 11 0136 | 0027 | 0 011
Skin and diaphragm ...... 3 288 1 199 | ... 1 199 3| 4498 | 0091 | 0 036
1031 TP 3 421 2 020 | ... 2 020 1| 8050 | 3160 | 0 1264
Totals of half-carcass operated on ............ 70 833| 10 591 32 1575 43 566 | ...| ... | ... 0 1577
Other half-carcass (dry, &c., calculated)...... 70 040 10 474 32 12:04 43 078 || ... | o | 0 15-66
‘Whole carcass.............o..oueee 140 873 20 1065 65 11:79 86 644 || ... | ... | ... 1 1543
ORGANS OR PARTS CONSTITUTING “OFFAL.”

Stomach (washed).............ccoeeveiiiiiinnin 1 348 0 390 |} ... | ... 3 1462 | 0019 | 0 005
Caul-fat and membrane ........................ 0 895 0 030 || ... | ... s 0112 0005 | 0 001

Small intestines (washed)........................ 2 854 X . . .
Tongo intetines (wached! S 100 } 0 862 || ... | .. 2| 3232 | 0135 |0 036
Intestinal fat, “mudgeon,” &c. ............... 4 131 0 305 || ... | ... 2 1-145 0057 | 0 015
Heart and aorta ..........coovevenviiininninn.n. 0 880 0 187 || ... | ... 3 0703 0033 | 0 009
Lungs and windpipe 11173 0 564 || ... | .. 3 1-880 0087 | 0 026
Blood ......coooviianiinnnnn. 6 13:30 1 726 || ... | ... 8724 | 0455 | 0 121
LAV oevvviiiiiiiiiiiiineiiines 3 077 01434 || ... | ... 5377 | 0350 | 0 093
Pancreas (“ sweetbread”). *¥0 644 *0 100 || ... | ... *0-375 | *0-017 1*0 0-05
Milt or spleen ..........ccoeeviiviiiiineiiiinn. 0 493 0 085 b 7 045 14 1311 < 0-:318 | 0018 | 0 005

Grall-bladder ... 0 021 ‘ . . \
ol bladder ... . } 0 059 || .o | s | 0222 | 0009 |0 002
Brains ...... 0 331 0 068 || ... | ... 0-171 0013 | 0 005
Tongue ...... 0 1290 0 266 || ... | ... 0996 | 0040 | 0 011
Head flesh ...... 7 198 01286 || ... | ... 4822 | 0182 | 0 049
Head bones ......oo..ovevevviiiieiiiinieinnninnnn. 1 13:50 1 201 || .. | ‘6754 | 3498 | 0 931
Head-skin and ears ..............ocoeeeiennnnnn. 1 500 0 512 || ... | .. 1:920 0053 |0 014

Hair .o e . . . .
Seurf ... } e B I § | 1820 | 0054 1 0. 014
ot a0 108S..........evveereereereer s { o laar } 1196 || e | 2| 6733 | 1463 |0 390
Tail and bones .........coeevvvivviiniiiniininnne. 0 101 o o041 ) ... | .. 2| 0151 0015 | 0 004
Total offal ..............cooeevniiiie 36 866 7 1266 7 045 14 1311 | ... ol | 1 136

SUMMARY :—ENTIRE ANIMAL.

Total carcass ........cooevvvevivinerninnnnn. 140 873| 20 1065 65 11:79 86 644 | ... | ... | ... 11543
Total offal parts 36 866 7 1266 7 045 14 1311 || ... ] ol | 1 136

Contents of stomachs .................ccoeiunis 0 11:82|  ...... | e e e | e ] e

Contents of intestines and bile ............... 6 980 ... | el e e e | e

Loss by evaporation, error in weighing, &c. 0 899 .. | ] e e e e
Entire animal (live-weight after fasting) ...|| 185 0-00| 28 7:31 72 1224 101 355 | ... | .oooo | o 3 079

Amount and distribution of the fat obtained by melting and

expression (1bs., ozs., and tenths).

Amount and distribution of bones (including toes),
1bs., ozs., and tenths..

In carcass (including kidney fat)..............
From caul............c..coecevennn.
From intestines, “ mudgeon,” &c. 2 875
From remaining parts (including

In offal...
head

... 0 805

3 1565

65 11-79
0-45

72 12-24

In carcass {

Tn offal... {

First half (by experiment) ... 3 4-21
Second half (by caleulation)
Head
Feet and toes

3 384
1 1350 3
2 131

}6

805

14-81

6'86l

* Tt is doubtful whether these amounts refer to the Pancreas, Thymus Gland, and Glands about the Throat collectively, or to

the Pancreas alone,
MDCCCLIX.
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592 ON SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

Arpenpix.—TasLe XIII. Showing the Results of the individual Determinations of Foz (by extraction with
Ether), in the “ Crude Dry Substance *” of certain collective portions, and of the entire bodies, of 10
Animals of different Description, Age, or condition of Fatness.

Percentages of Fat remaining in the “ Crude Dry Substance.”
Experiment 1./ Experiment 2.|Experiment 3.|Experiment 4-“ Mean.
1. COLLECTIVE CARCASS PARTS (INCLUDING BONE).
Fatcalf...........coooooiiiiii 1598 1584 | ... | 1591
Half-fat ox 24-67 2394 | ... | 24:30
Fab 0X oo 19-99 1985 | ... | ... 1992
Fatlamb .........cccooevvniiinnn, 25-61 25-03 2577
Store sheep .......... 19-34 1943 1939
Half-fat old sheep . 2743 27°74 2759
Fat sheep ................ 17-64 17-67 17:66
Extra-fat sheep.......ocvveeviiiiininiiiiinneriniinini, 31-34 3116 | ... | 3125
Store Pig ...ovvveiiiiiii 18-98 1919 | ..o 19-09
Fab PIg vt 1870 1916 | ... L 1893
Store pig (head and feet without tongue and brains) 18:02 1817 | ... L 18-09
Fat pig (head and feet without tongue and brains) ... 2172 2165 | ... | . 21-68
2. COLLECTIVE OFFAL PARTS (INCLUDING BONE).
Fatcalf ..o 16-52 1631 | ... | .. 16-42
Half-fat 0X .....coovvevnrevinnnen. 13:54 13:51 14-22 13:33 13-66
Half-fat ox (without bone) ...... 15-78 1531 | ... | 1555
Half-fat ox (offal bones only)... 9:16 852 | ... | 8-84
Fab 0X oovvvviiiiiiiii s 17-24 16'19 1727 | ... 16-90
Fatlamb ..ooooviviiiiniiiiii 2389 2380 | ... | . 2385
Store sheep ..... . 22:38 2215 | .. ] 22-27
Half-fat old sheep ..........cooceviiiviiiiiiiniiiinenin, 18-40 1827 | ... 1 L 18-34
Fat SHeep ..oovveviiiiiiiiiiiiii 2093 21-05 2076 | ... 20-91
Extra-fat sheep.........coociviiiiniiiiiii 22:90 2262 | ... | . 22:76
SHOre PIg ...ocvvivviiiiirii 15-47 1535 | ... | L 15:41
Fab PIg .oevvvveiiiiiiiiiii e 1341 1349 | ... | Ll 13:45
3. WOOL .
Fatlamb ... 869 928 | .| 899
Store sheep ................ 11-18 8-98 11-38 12:75 11:07
Half-fat old sheep 895 88 | ... | .. 890
Fat sheep ....cooovvviviiiiiiiinnnn. 14-40 12-69 1481 | ... 1397
Extra-fat sheep..........cooooiviiiniiniiniii 11-85 9-70 10-38 984 1044
4. ENTIRE ANIMAL (EXCLUDING WOOL).

4 Fatcalf ..o 17:10 1652 | ... | ... 16-81
Half-fat ox 22°74 2279 | ... | 22-77
Fab 0% oeovviviiiiiiiiies et 19-10 910 | | 1910
Fatlamb ......ooooiiiiiii 2570 2583 | ... | 2577
Store sheep .........cecevvineeennn. PP 19:35 1988 | ... ] L 19-37
Half-fat old sheep . 26:17 2648 | ... | .. 26-33
Fat sheep ....... . 19-42 19386 | ... | .. 19-39
Extra-fat sheep...........ccoooooiiin 29-42 2946 | ... | 2944
Store PIg t.eviiiiiiiiii 18:18 1808 | ... | . 1813

TG DIG 1ervverrsreseies et sen e e 19-08 1849 | . | 1878

* After the removal of as much fat as possible by melting and expression.
t+ The agreement of the separate determinations is not so good in the case of the wool, as in that of the other parts, owing to
the adherent dirt, which rendered it difficult to secure even samples for analysis.



Arpexpix.—TaBrE XTIV, Showing the Results of the individual Determinations of Nitrogen in the “ Crude
Dry Substance **’ of certain collective portions, and of the entire bodies, of- 10 Animals of different
Description, Age, and condition of Fatness.

Percentages of Nitrogen in the “ Crude Dry Substance.”
Experiment 1.|[Experiment 2. Experiment 3./ Experiment 4. Mean.
1. COLLECTIVE CARCASS PARTS (EXCLUDING BONE).
Fatcalf ........oooiiiiiiiii i, 12-49 1244 | 0] Ll 12:47
Half-fat ox . 10-90 1086 | ... | .. 10-88
Fatox ...oooviinniinn. 12-20 1206 | 0| 12:13
Fat ox (with bones) 9:62 959 | .| 9:60
Fatlamb ......oocovviiiniiiiiiiiniin e 10-63 1072 | ... | 10-68
Store sheep ........... 13-04 1309 | ... | .l 1307
Half-fat old sheep 10-33 1043 | .| 10-38
Fat sheep .............. 12-65 1273 | .| 1269
Extra-fat sheep........ccooovvviiiiiniiiiiiininin, 955 945 | .. Ll 9:50
Store pig (with bones)..........o.coviviiiiiiiiiiiiin. 11-38 1126 | ... | ... 11-32
Fat pig (with bones) .......ccooeeviiviiiniiiiniiiinn 11-81 11-55 158 | ... 1164
Store pig (head and feet without tongue and brains) 870 888 | ... 879
Fat pig (head and feet without tongue and brains) ... 868 866 | ... | .. 867
2. CARCASS BONES.

T Fatcalf co.oooooiiiiiii 594 606 | ... | ... 600
Half-fat ox . 4-88 490 | L 4-89
Fatox ..... . 495 502 | ... | 499
Fatlamb .........cccooeiiiiins ROV 517 502 | ... | o 510
Store sheep .......coiviviiriiiiiiiiiiiii . 508 500 | ... | o 509
Half-fat old sheep .......... e 4:62 465 | . 1 4-64

{ Fat sheep .......ccc.ooveeiinnns PPN 492 494 | .| L 4-93
Extra-fat sheep................ PR 497 493 | | 495

3. COLLECTIVE OFFAL PARTS (INCLUDING BONE).
Fatcalf ...oooviiiniiiiiiiiiinin 11:35 11-30 1143 | ... 11-36
Half-fat ox 11-95 1171 1195 | ... 11-87
Fatox ........... 1125 11-29 1129 | ... 11-28
Fat lamb ........ 1021 9-89 997 | ... 10-02
Store sheep 10-51 10-60 1043 | ... 10-51
Half-fat old sheep .......co.ocoovivviiiiiiiiiiiin i, 1052 10-35 1051 | ... 1046
Fat sheep ........oeevvuninns 1051 10-60 1028 | ... 10:50
Extra-fat sheep............ccoooiviiiiin . 1058 10-33 1029 | ... 1040
Store pig (n0 bones) ........coooviiiiiiiiiiiiiin 12-:96 1282 | | L 12-89
Fat pig (00 bones) ........ccevvevviiiiiniiiiniinnnnnininnnn, 13:10 1328 | ... | L 13-17
4. HAIR OR WOOL .
Fatcalf ..., 16:46 1660 | ... | 16-53
Half-fat ox .. 1674 1690 | ... | ... 1682
Fab 0X .ovviiiiiii e, 1616 16:82 1657 | ... 1652
Fatlamb ........cccoooeiiiiiiiiinniii i 14:80 1497 | ..o | 14-89
Store Sheep .....cocoveiiiiiiiiiiiiiiiiiei, 14:30 13:86 15-20 14:03 14:35
Half-fat old sheep 16-52 14-38 1470 | ... 1520
Fat sheep ........ccooeeunis 14-49 13:56 1260 13:08 1343
Extra-fat sheep 12:49 11-83 12:08 12-54 1224
5. ENTIRE ANIMAL (EXCLUDING HAIR OR WOOL).
Fatcalf ..........ooooo 10:79 1070 | ... | 10:75
Half-fat ox . 1004 10006 | ... | . 10-05
Fat ox 1015 1003 | ... | 10-14
Fatlamb ..., 9-24 922 | ... | . 9-23
. 10-33 10-02 1034 | ... 10:23
9:33 928 | ... | 9-28
Half-fat old sheep t 885 9-26 950 | 920
9:92 10005 | ... L 9-99
Fat sheep b { 1069 1024 1076 | 1056
871 872 | ... | -7
Toxtra-fat sheep t { 9-10 913 921 | 915
SHore PIg tevviiiiiiiii 11'10 1116 | . 1 1113
FBEPIZ vevvvveersnereeiseessisminessieieesseeseneereens 1152 1177 1157 | .. 1162

* After the removal of as much fat as possible by melting and expression.

+ The agreement of the separate determinations is not so good in the case of the wool, as in that of the other parts, owing.to

the adherent dirt, which rendered it difficult to secure even samples for analysis.
1 In these cases a second set of determinations was made as a check, some months after the first, and with different reagents.
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Aprenpix.—Tasrr XV. Showing the Actual Weights (lbs. and ozs.) of the

Calves. Heifers. Bullocks.
No. 1. No. 2. No. 1. No. 2. No. 1. No. 2. | No. 3. No. 4. No. b
s
roed ; ‘Welsh coteh, Dutch ;
analysed .| Welsh; | long- ’
Designation of Parts. hShorfl . ( as fgt) grelslz, three yearsy Mixed Mixed hof? ned ; horned ; lz::_lfid
orne > |taken from| €e 10 1o1d ; lately] breed; | breed; Our 1 four years gras
milk-fed ; four years|™ . . : years ” in
. dam feed- i, oil-cake killed killed X old ; 3
killed . old ; killed| fed : Killedl Aug. 2. | Aug. 9 old; fod : Norfolk;
Aug. 11, | 80N | Ayy g3 [0 KL-oGE AUg. & | AU 951 fhjjeq | BRSIAN Klled
1849 grass; 1849 Aug. 30, | 1849. 1849. Aug. 16 killed Aug. 23
: killed : 1849. 1849 '| Aug. 30, 1849 4
Sept. 12, : 1849. '
1849.
1bs. oz 1bs. oz. 1bs. oz 1bs. oz 1bs. oz. | lbs. oz. | lbs. oz 1bs. oz. 1bs. oz.
Stomachs ......oovviviiiiii 4 0 213 33 0 31 0 40 8 |37 2 |28 8 36 0 5 8
Contents of stomachs and vomit .... 3 4 8 3 51 0 90 8 1157 14 |83 14 |81 2 99 0 79 8
Caul-fat .......ooovviiiiiiiiiin 2 11 2 75) 3111 14 13 18 7 (15 8 |11 9 21 9 19 ©
Small intestines and contents..... 4 8 6 3 13 0 17 8 2410 |19 0 |13 2 20 10 19 8
Large intestines and contents .... ] 3 95 2 145 9 4 15 0 18 0 |21 12 | 1210 16 6 13 12
Intestinal fat ...........ccooiiiiiiiiiiinennnn. 1 9 4 3 36 0 16 6 17 4 {1514 | 1212 17 6 24 1
2. | Heart and aorta ...........cooevivveeeiireniiinn 1 8 1 75 4 3 313 6 4 5 2 4 145 6 1 6 8
S | Heart-fat ......oooocvvvriiieiviiriieneen 0 68 2 0 112 114 3 0 1 145 115 114
£ | Lungs and windpipe ... 3 4 3 55 5 7 7 6 12 8 9 0 7 251 11 4 11 12
o | Blood ......cccoiiiinnen. 10 0 13 88] 32 4 29 4 48 9 (46 8 |25 135 49 O 44 8
B LAVEr...eeeeiiiiiiieeeiieeeeei 4 2 4 35] 1312 12 2 15 3 {14 4 {10 5 16 14 13 10
6 | Gall-bladder and contents ..... 0 2 * 010 0 115 0 6 0 3 015 1 4% 114
& ) Pancreas (“sweetbread”) .......... L0 451 ... 012 014 11 1 25| 012 0 125 014
3 | Thymus gland (“heartbread”) ............... 0115 113 0 9 0 95 1 0 0 8 0 7 0 105 1 0
g‘ Glands about the throat (*throatbread™) 09 () ... 0 5 0 65 05 | ... 0 4 0 35 011
é Milt or spleen .......c.vvvviinirinieiiiniiiinnd 014 012 1 8. 1 0 2 0 2 0 015 111 2 0
§ Bladder, with penis, or womb ............... 0 45 0 72 9 12t 1 6 09 0 8 0 45 0 75 0 8
Brains ..o FTO 115 12 1 72| 2 4 010 1 25) 0 8 0 11-8 012 010
Head and tongue B Iiad { 22 0} 31 0 |2612 |24 75| 8112 | 35 2
Hide and horns ...... 17 0 17 12-5¢y 64 12 67 0O 91 0 |68 8 |73 7 98 12 81 0
Feet, hoofs, &c. 6 9 4 6 13 12 15 8 22 8 |18 7 |17 105} 18 2 20 12
Tail oovviiiiiiiiienns e 0 52 0 8 1 15 1 8 014 013 013 1 4
Diaphragm (“skirts”) ........ I 1 15 412 4 7 512 2 45| 110 21 1 145
Miscellaneous trimmings ...........ooccoeel) s L 7 4 1 81 ... 12 2 55 21 312
Total “offal” parts.........c.ccooovevccveiinnnn. 81 4 87 1271 356 5 | 356 10 | 519 45393 13 (334 78| 455 75| 418 145
CAPCASS .. vvveveeereeeianerieraeireeeirenenaaes 155 14 | 157 751498 0 | 451 4 J665 8 (550 4 527 4 | 629 8 | 713 13
Loss by evaporation, error in weighing, &c| 5 10 13 78] 37 7 8 2 27 11’5120 0 |20 O 23 05 36 45
Live-weight after fasting ..................... 242 12 | 25812 | 89112 | 816 O (1212 8 (964 1 (881 11-8/1108 O (1169 O

* With bladder.

t Including calf.
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individual Organs, and other separated Parts, of Carves, HErrers, and Burrocks.
Bullocks. Means of
No. 6. No. 7. No. 8. No. 9. No. 10. | No.1l. | No.12. | No.13. | No. 14.
Durham, . . | Devon:
Scotch, short- Irish, . Scoteh ; Scotch ; working The
long- horned : lately Mixed Ivsed (analysed | " ftor ixteen
horned: | Welsh, | Mixed t}(x) rne to grass-fed | breed; (anafy :) as half-fat) (v);( ? (f; f?s(i The The The ?llx. fo
four years | five years | breed ; ree in three years as 1a three to | orC two two fourteen oLers
i - R four years . N four years on oilcake, A and
old; old; killed 3 Leicester- old ; . |four years N calves. heifers. | bullocks.
. : old; P : old; S &e. s seven| bullocks.
grass-fed;| killed | Sept. 20, fod : shire ; killed Killed old; onrs old :
killed | Sept. 13, | 1849, |[B™8101 1411ed | Qct. 4, e killed |YO35 0%
i killed Oct. 30, killed
Sept. 6, 1849, Sept. 27, | 1849. Nov. 14, :
’ 1849. : : 18563.
1bs. oz. 1bs. oz 1bs. oz. 1bs. oz. 1bs. oz. 1bs. oz. 1bs. oz. 1bs. oz. 1bs. oz 1bs. oz. 1bs. oz. 1bs. oz 1bs. oz.
34 0 31 11 36 0 41 12 30 10 33 4 36 6 32 1 58 8 3 65 32 0 36 67| 35139
117 12 | 104 7 93 0 92 0 | 108 6 |100 95| 84 4 |100 1 60 8 6 05 70 12 97 47| 93158
13 10 22 95| 24 2 24 85| 19 05| 35 O 29 13 16 95| 53 0 2 92 23 4 23 27| 23 29
19 0 20 0 17 0 20 4 17 05] 16 155 8117 8 5 14 15 5 55 15 4 17 13|l 16 136
22 4 16 2 11 7 8 5 i1 155 14 10 5 25 6 0 7 11 3 4 12 2 13 46| 13 23!
10 12 21 14 27 0 27 14 19 10 39 0 36 14 19 1155 79 0 2 14 26 3 26 58| 26 54
513 4 13 510 5 145 5 38 5 15 7 6 5 185 8 2 1 77 4 0 5 144 5 106
19 3 5 314 2 145 314 4 7 6 3 2 68 8 14 0 35 114 3 69 3 38
9 12 8 1 8 3 9 6 10 0 8 115 8 145 7128| 12 6 3 48 6 65 9 101 9 36
44 10 49 8 56 6 57 6 42 35| 45 5 52 11'8) 54 5 54 7 11 125 30 12 47 15-2| 45 12:8
13 12 13 2 15 0 17 11 13 12 14 65| 1710 15 11 20 2 4 28 12 15 15 16| 14 133
0 135 1 7 15 1 18 015 0 145 013 1 0 1 6 0 2 0108 1 05 0157
0 135 0125 015 1 3 11 15 0 155 1 0 210 013 1 16 11
013 0 8 09 0 8 0 95| ... 0 105 0 108 111 } 111 0 92 011 0 107
0 75 0 2 05 0 72 0 48 0 55 0 635 0 62 0 8 0 57 0 55 0 55
113 114 2 9 1138 2 15 1 65 2 4 2 22 2 12 013 1 4 1153 1139
07 0 8 09 0155 015 1 25 1107 0115 15 0 6 5 9§ 0 167 0 91
0 105 0125 011 0152 0 122 0118 014 0 142 0 8 13 95 05 0 121 0 120
32 0 27 0 26 6 30 12 30 11 29 10 43 7 39 0 40 8 } ) { 21 2 32 05| 30107
105 0 84 8 91 8 90 8 80 4 83 14 80 38| 79 154|113 4 17 62 65 14 87 43| 84 95
20 14 17 14 21 13 23 11 20 9 21 7 22 770 20 2 25 0 5 75 14 10 20 13 20 06
1 0 11 1 3 1 65 1 0 10 1 75 1124 1 0 52 0128 1 138 1 19
411 6 12 5 8 7 1 4 7 412 79 511550 13 0 1 15 4 95 5 382 5 2
31 1 3 2 3 2 53 3 2 11 935 9 05 3 62 s11 | ... 4 6 3 143 3 153
466 0 | 439 145 | 452 13 | 470 11-8| 428 7 | 475 88| 465 142| 425 95| 588 12 85 49 356 75| 452 13:3 | 439 139
639 4 630 0 |69312 |76212 |66612 | 701 1:2|939 6 | 797 11 (1025 12 | 156 108 474 10 | 710 3-1} 680 12
612 15 15 15 7 32 82 1613 | -2 10 13 11'8 8115, 87 8 8 12:3 22 12:5) 19 11| 20 72
1112 0 {1u85 O ]1162 0 ' 1266 0 (1112 0 1174 0 [1419 0 | 1232 O (1652 O | 250 12 853 14 (1182 1-5{1141 1-1
| ;

1 With hide.

§ In one case Womb with Calf.
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ArpeNDIx.—TaBLE XVII. Showing the Actual Weights
Class I1.—20 Wether Sheep of Cotswold Breed, about 1% year old, in moderately Fat condition.

The 5 giving the Largest amount of The 5 giving the Smallest amount of
L. Increase during Fattening. Increase during Fattening.
Designation of Parts.
No.1. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8 | No. 9. | No. 10.
Ibs. oz. |lbs. oz. (lbs. oz. [Ibs. oz. [lbs. oz. [lbs. oz. |[lbs. oz. |lbs. oz. |{lbs. oz. |lbs. ozs.
Original weight.............cccooooooiiiiinnn 112 0 (127 0 108 0 (146 O 119 0 (128 O [109 0 (133 O (120 O [129 O
Final weight, unfasted (including shorn wool)j201 0 (207 1 |185 0 222 12 |194 2 W77 2 (1556 12 {176 9 |160 8 |166 8
Final weight, fasted (including shorn wool)}188 0 (196 1 |178 0 208 12 (182 2 166 2 |148 12 (168 9 1151 8 (162 8
Stomachs ... 5 1 4125 4 9 5 14 4 5 4 2 5 3 4 3 4 0 4 0
Contents of stomachs ... 8 115 10 15:5| 7 15 9 4 9 8 7 0 6 9 7 7 75 8 0
Caul-fat............oooovviiiinnnn, 7 8 5 6 49 8 3 6 65; 8 1 6 0 59 4 9 714
.. | Small intestines and contents .. 3 7 3 7 310 3105| 311 3 0 4 4 3 3 2 13 212
= | Large intestines and contents ... .| 8 55| 38 7 2 25| 8 65| 4 25) 2 3 4 3 3 2 2 9 3 11'5
& | Intestinal fat.........cooooiiiin 114 2 7 213 2 2 2 6 21 1 45| 1125) 110 114
9 | Heart and aorta ... 011:3) 0123 011 012 01151 0 9 0108 011 0 85 09
¥ | Heart-fat .................. ] 0 6 0 73| 0 45| 011'5| 0 8 0 8 0 46| 0 4 0 47| 0 2
8 | Lungs and windpipe 1 85| 2 25| 2 0 2 3 11251 1 95 112 19 17 1 8
21 Blood veoorrereerennn. ol 7 55| 7125 6105 810 | 7 450 6 9 | 8 15| 7115| 6 05| 613
S Liver ..o ...l 8 55| 3 4 213 315 3 1 2105 215 3 2 29 2 9
2 | Gall-bladder and contents .10 191 0 22 0 11| 0 22, 0 3 0 16/ 0 02| 0 23| 0 12, 0 14
& | Pancreas (“sweetbrea,d.,”) 0 25 0 43| 0 3 0 35 0 4 0 35 0 33 0 35| 0 35 0 35
S | Milt or spleen ...........ocorrrieriereen. 0 45 05 | 0 38 058 055/ 04|05 |06 | 037 04
D
O Bladdor ..o, 01 0 08, 0 07/ 0 08 0 1 0 06/ 0 11| 0 06/ 0 08 0 08
Head ..........ocooviiiins ] 409 5 4 413 5 5 5 0 413 4135 5 0 4 6 4 7
Skin (with feet, &ec.)......... ..Jl4 0 |15 8 |14 0 |14 6 |13 4 |12 8 |14 0 113 8 [12 4 [12 O
Wool previously shorn ... 10 0 [ 11 1 8 0 8 12 9 2 9 2 812 (11 9 8 8 8 8
Total “offal” parts ..........ccooeeviiiiiinniis 67|77 69|65 7117714872 0 165 56|69 67|69 74|59 69|65 52
Carcass ......coooveiiiiiiinniiiii e 15117 14 110 6 (181 6:5(109 14-5{101 05| 78 6 | 98 45| 91 148| 95 52
Loss by evaporation, error in weighing, &. | 0 78| 0121 2 29/—0 93} 0 35|-0 41| 0153 0131 0 23| 1136
Live-weight after fasting ........................ 188 0 (196 1 [178 0 (208 12 /182 2 1166 2 |148 12 |168 9 151 8 |162 8

* For particulars of the feeding experiment, see article on the ** Comparative Fattening Qualities of



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN TOOD.

(Ibs. and ozs.) of the individual Organs, and other separated Parts, of SHEEP.
Fattening food—Oilcake, Clover Chaff, and Swedish Turnips*. Killed at Rothamsted, April 19, 1852.
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Means of
The 10 giving the Medium amount of Increase during Fattening.

The The The The

5 of 5 of 10 of 20

; Largest | Smallest | Medium || Cots-

No. 11. | No. 12. | No. 13. | No. 14. | No. 15. | No. 16. | No. 17. | No. 18. | No. 19. | No. 20. |Increase.|Increase.|Increase.|| wolds.
1bs. oz. |[lbs. 0z. |[lbs. 0z. |lbs. oz. |lbs. oz. [lbs. 0z. |lbs. oz. |lbs. oz. [lbs. oz |lbs. oz. Jlbs. 0z. |lbs. oz. |lbs. oz. |lbs. oz.
108 0 1125 0 (119 O (116 0 (123 O 1128 O (121 O (105 O (108 O (112 O |22 6°4{123 128|116 8§ |119 128
176 3 [191 8 (185 1 |181 13 (188 11 (193 1 (184 8 (168 2 (168 13 |172 5 |201 158(167 4'6[189 0-1|182 13-1
164 3 (180 8 (176 1 (173 13 180 11 (180 1 (173 8 (161 2 (16213 (161 5 190 94159 78171 65178 35
4 5 4 6 413 4 5 413 4 14 4 12 4 4 4 95| 4 6 4147 4 48| 4 87| 4 93
7 3 8 7 813 8 14 77 8 11 8 4 5 10 8 45| 6 2 9 44| 7 42| 7128} 8 03
7 4 811 7125, 9 3 8 8 8 10 75 70 511%5) 5 14 6 65| 6 66| 7 95| 7 0
2145 3 7 4 0 3 3 3 75| 83 6 3 4 2 95| 3 3 3 5 3 91| 3 32 3 43| 3 52
4 0 3105 313 3 1 315 3 25| 3 1 2 10 312 2 15 3 48/ 3 25| 3 64| 3 52
2 5 2102} 1 8 2 3 110 29 1 7 1125 110 111 2 52| 1116 115 1157
010 010 0105 011 0109 0 95, 0105 010 011 010 0116, 0 97| 0103| 0105
0 4 0 53| 0 6 0 95| 0 4 0 65| 0 45, 0 8 0 4 0 571 0 74| 0 46| 0 58| 0 59
1155 2 15) 2 6 113 2 2 2 5 1155 115 113 2 0 1149, 1 91} 2 07 1143
6 851 7 9 7 05 7 4 7 45 T4 71 6 2 8 05, 7 4 7 86| 7 07| 7 32| 7 39
3 0 3 6 3 25| 3 2 3 0 3 6 3 3 2 10 3 5 3 3 3 45| 2123 3 21| 3 13
0 16, 0 1 0 133 0 15 0 2 o 17, 0 1’5, 0 1'8) 0 08| 0 151 0 21| 0 14, 0 15| O 16
0 35| 0 32| 0 4 0 3 0 35, 0 33| 0 32| 0 35| 0 3 0 4 0 35| 0 35| 0 34| 0 34
0 45| 0 45| 0 47| 0 45| 0 43| 0 38| 0 42| 0 46| 0 65| 0 5 0 49| 0 45| 0 47| 0 47
0 06| 0 08/, 0 05/ 0 07/ 0 05/, 0 07, 0 07| O 07| O 08| O 08} 0 09 0 08 0 07| 0 07
410 4 85 5 2 4 8 5 0 5 2 4 14 4125 5 15| 5 0 4158] 411'1] 4139 4 136
12 8 13 8 13 0 11 8 13 0 13 8 13 0 11 8 15 0 13 8 14 36|12136|13 0 13 43
7 3 9 8 10 1 813 8 11 10 1 9 8 8 2 813 9 5 9 62| 9 46| 9 01 9 27
656 46|73 5573 25(6911-2/ 70 72,75 2 |69 31|60121|70135|66 4 |73 07| 65 128/ 69 66| 69 66
93 75106 9 (104 4 |1056 55109 O (104 11'5(102 65| 98 14:5) 91 14:7| 94 6 116 149} 92 158|101 95103 44
0 69| 0 95|—-1 55|—1 37, 1 38, 0 35| 1144, 1 74, 0 08| 011 0 98| 0112 0 64| 0 85
164 3 {180 8 {176 1 (173 13 {180 11 ilSO 1 173 8 161 2 (162 13 |161 5 190 94159 78171 65173 35

different Breeds of Sheep,” Journal of the Royal Agricultural Society of England, vol. ziii. part 1.
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ArpeNDIX—TABLE XVILL. Showing the Actual Weights (1bs. and ozs.)

Crass 1I1.-—16 Wether Sheep of Leicester Breed, about 11 year old, in moderately
Killed at Rothamsted,

The 4 giving the Largest amount of | The 4 giving the Smallest amount of
Designation of Parts. Increase during Fattening. Increase during Fattening.
No.1l. | No.2. | No.3. | No.4. | No.b. | No.6. | No.7. | No.8.
Ibs. oz. [lbs. oz. [lbs. oz [lbs. oz llbs. oz. |lbs. oz. [lbs. oz. |lbs. oz.
Original weight ..............oooiinviiiin, 119 0 (121 0 (117 0 (108 0 }9 O |92 0 |93 0 |84 O
Final weight, unfasted (including shorn wool) ...{185 4 183 12 179 0 164 0 {127 6 (123 9 (118 12 [107 11
Final weight, after fasting (including shorn wool).[170 4 168 12 165 0 150 0 {116 0 112 9 109 12 | 98 11
Stomachs ... 412 3 14 312 315 3 6 3 7 3 1 211
Contents of stomachs ......................eie. 7 05 514 6 8 7 1 415 6 0 5 1 51
Caul-fab.........coooviiiiiiiniiinn i, 6 3 6 13 7 4 5 5 4 8 20 2 85 111
Small intestines and contents.................. 310 3 0 39 213 2 4 4 1 211 2 125
Large intestines and contents.................. 3 35| 211 3 1 2 9 114 211 2 2' 2 6
Intestinal fab..............ccocooveiiniiiiiiinnanin, 20 115 115 1 6 1 6 110 0125 1 5%
2 Heart and aorta ............ocovveveviinininns 010 012 0105 010 0O 75| 0 95| 0 7 09
;3 Heart-fat ........ ...cooviiiiin 0 57| 0 3 0 835/ 0 3 0 2 0 25| 0 2 0 24
:_%’ Lungs and windpipe ................... 16 111 1 3 15 1 4 2 0 11 114
B BOOd 613 | 610 | 7 2 | 511 | 4 8 | 5 7 | 415 | 413
g Liver .....occoviii 3 0 2 10 31 214 2 35 2 4 1155 2 04
% Ghall-bladder and contents ..................... 0 i3] 0 15| 0 05| 0 1 0 08 0 1:2) 0 08| 0 1
;'3; Pancreas (“sweethread”) .. .................. 0 4 0 45| 0 4 0 3 0 32| 0 33| 0 3 0 25
Milt or spleen ... 0 35| 0 35| 0 33, 0 3 0 251 0 36, 0 3 0 3
Bladder..........coooiii 01 0 09 0 09, 0 1 0 07{ 0 07, 0 09| 0 1
Head ...ooooivviiiiieii i 4 3 411 4 1 4 4 3 9 315 3 95| 8 75
Skin (with feet, &e.).................. 1215 (12 1 |11 10 |10 14 91 (10 0 9 8 9 0
Wool previously shorn........................... 10 4 812 (10 0 |10 O 6 0 8 9 9 12 6 11
Miscellaneous trimmings...............ocooo ] e f v | L e b e e
Total “offal” parts ..............c.oooooiviiiniiiin, 66 155 62 34| 64 13759 6 |45 152| 53 48|48 17| 44 158
CATCASE .oeeevvviieiriineeeeei et e 99 95(101'13 [ 96 5 |88 6 {66 13559 25|59 14:5| 51 15
Loss by evaporation, error in weighing, &e.......... 311 4116 3133 2 4 3 33| 1 7 111-8] 1122
Live-weight after fasting ..................o..o 170 4 16812 (165 0 (150 0 (116 0 |112 9 (109 12 | 98 11

* For particulars of the feeding experiment, see article on the “ Comparative Fattening Qualities of



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 601
of the individual Organs, and other separated Parts, of SHEEP.
Fat condition. Fattening Food—Oilcake, Clover Chaff, and Swedish Turnips*.
April 23, 1853,
Means of
The 8 giving the Medium amount of Increase during Fattening.
The The The The
4 of 4 of 8 of 16
) Largest | Smallest | Medium || Leices-
No. 9. | No. 10. | No. 11. | No. 12. | No. 13. | No. 14. | No. 15. | No. 16. {Increase.|Increase. | Increase.|| ters.
Ibs. oz, |lbs. oz [lbs. oz |lbs. oz. (bs. oz [lbs. oz |lbs. oz. [lbs. oz flbs. oz |lbs. oz |lbs. oz. |lbs. uz.m
114 0 {100 0 89 0 (105 0 {105 0 |95 O {105 0 |91 O {116 4 |91 4 (100 8 ||102 2
160 3 (145 14 |134 7 (150 3 149 2 138 4 |146 10 132 8 {178 0O |119 4 |144 104|146 102
148 3 (13214 121 7 138 3 [139 2 (122 4 |134 10 |123 8 {163 8 |109 4 |132 84134 72
3 9 3 8 3 8 3 25| 3 11 3 5 3 14 3 5 4 12/ 3 22 3 78| 3 88
5 75| 412 71 4 95| 511 4 11 4 6 7 1 6 99| 5 42| 5 74} 5112
5 65| 413 3 4 7 1 5 2 4 45| 311 5 2 6 62| 2109| 4135| 411
215 2 14 3 6 2 95| 213 3 1 2105 3 0 3 4 2 151) 2 146( 3 01
2 451 2 5 2 2 2 85 3 65 2 55| 2 8 2 45} 2141 2 43| 2 76| 2 84
1 750 1 75) 1 7 2 4 1 97 114 1 55| 113 | 113 1 45} 1105) 1 96
0 95 9 09 0 75 0 8 0 8 0 95 0 85] 0106 O 83| 0 86{ 0 9
0 38| 0 4 0 23| 0 45| 0 4 0 2 0 35 0 1:54 0 51} 0 22 0 32| 0 34
15 1 6 2 0 1 457 1 551 1 1 1 8 1 3 1 62 1 88, 1 61 1 68
5 8 5 0 512 5 25| 5155 411 5 6 5 4 6 9 4148] 5 54) 5 86 .
2 85| 212 2 10 2 55| 210 2 4 213 2105 2143 2 19 2 92| 2 86
0 13| 0 2 0 22| 0 1 01 0 15f 0 1 0 08§ 0 1I'If 0 09| 0 14| 0 12
0 35f{ 0 37| 0 38 0 35| 0 4 0 4 0 35, 0 3 0 39, 0 3 0 35 0 35
0 32/ 0 35| 0 35| 0 3 0 3 0 25| 0 3 0 3 0 33| 0 3 0 31| 0 31
0 05/ 0 08/ 0 08 0 07| 0 O8] 0 17| 0 07{ 0 05} 0 1 0 08 0 08{f 0 09
4 15| 4 05| 4 15| 312 4 1 311 4 3 310 4 47| 3103 3 151) 3153
11 8 |10 1 10 7 {10 0 [ 11 4 914 (1111 9 8 1114] 9 62|10 86| 10 94
8 3 6 14 8 7 8 3 9 2 7 4 6 10 6 8 912 712 7104 8 32
0 3 0 251 0 12, 0 2 0 1'8f 0 1 0 4 03§ ... ] 0 23| 0 23
55 12:8| 51 65|55 75|54 4758 18|49 107| 52 32|52 93} 63 56| 48 14|53 11'1} 54 124
90 7 |79 5565 1 (81 55[7911'5/7212 (8014 |70 75398 84|59 74|77 8 77 119
1152) 2 2 0145 2 88| 1 47|—-0 27/ 1 88 0 72{ 310 1112) 1 53| 1149
148 3 132 4 (121 7 (1838 3 |139 2 (122 4 [134 10 {123 8 ]163 8 |109 4 |132 84134 72

different Breeds of Sheep,” Journal of the Royal Agricultural Society of England, vol. xvi. part 1.
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Arreypix.—Tasre XIX. Showing the Actual Weights (Ibs. and oz.)

Crass IV.—16 Wether Sheep of Cross-breed (Leicester and South Down), about 11 year old,

Killed at Rothamsted,
The 4 giving the Larg;ast amount of | The 4 giving the Smallest amount of
Designation of Parts. Increase during Fattening. Increase during Fattening.

No.1. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8.

1bs. oz. |lbs. oz. |lbs. oz. |lbs. oz. |lbs. oz. |lbs. oz |lbs. oz. |lbs. oz.

Original weight ...........cocoeviiiiniiininn. 88 0 (93 0 [99 0 (102 0 [91 O |8 0 [l00 0 |98 0

Final weight, unfasted (including shorn wool) ..J144 12 149 0 (154 10 (155 12 127 13 (124 6 [134 8 |181 7

Final weight, after fasting (including shorn wool)]134 12 (138 0 [142 10 141 12 (115 13 |111 6 [122 8 |122 7

Stomachs ..........cocviiiiiiiii 31 312 315 3 14 3 1 3 2 3 8 3 2

Contents of stomachs ...........cc.oeovvnviennn. 76 515 9 5 512 415 512 512 7 3

Caul-fat .......cooeiiiiiiii 4 i2 6125 4 55| 512 4 0 4 4 5 6 6 1
Small intestines and contents .................. 114 2 75| 2 6 2 7 115 2 3 29 2 75

Large intestines and contents .................. 2 4 2 12 3 4 3 6 2105 2 7 215 2 11

Intestinal fat ...........cooiiniin 1 7 2 3 19 111 10 1 05( 1 95, 1 7
s | Heart and aorta .........c.coooeiiiiiiininnnnn. 0 93| 0 85| 010 0 9 0 7 0 95| 0 8 0 75

% Heart-fat ......c.oovviiiiiiniin, 0 4 0 35| 0 45/ 0 35; 0 4 0 3 0 22 0 4

:;:“j Lungs and windpipe..............ccoooveeinninnn, 1 8 1 45| 114 1 8 19 1 2 17 1 8
E { Blood ..oiiiiii e 5 5 5 8 59 6 9 412 4 14 5125 5 53
§-< TiAver ...ooocvviiiiiiii 27 2 75| 215 2 3 2 1 2 4 2 4 2 25
§ Gall-bladder and contents ..................... 0 25/ 0 15/ 0 3 0 18§ 0 2 0 15 0 11| 0 12
(}? Pancreas (“sweetbread ”)............cooeinn. 0 33| 0 4 0 35| 0 4 0 35| 0 35| 0 35| 0 35
Milt or spleen .........cccoveiviiiiiiiiinnininn. 0 35 0 38 0 3 0 4 0 3 0 35| 0 44| 0 33
Bladder ......oocvviieeiiiiiiii 01 0 08 0 113/ 0 08} 0 07| 0 08| 0 07| 0 09

Head .....cocooiiiiii, 4 4 4 1 4 65 4 6 3145 3125 4 25| 4 0

Skin (with feet, &c.) .......cooooiviiiiiniiinnne, 1 0 8§12 (13 2 |12 0 {10 8 [10 O 911 [10 4

Wool previously shorn........ocooeeeeenieiil 812 70 710 612 513 5 6 7 8 6 7
Miscellaneous trimmings ..................ees 0 55| 0 I8 ... 0 551 0 2 0 35| 0 35| 0 25
Total “offal” parts ............cocooviiiiiiiiiinn, 56 71| 54 61|61 14:3| 58 061 47 92| 47 12:3| 53 15:9| 54 12
CAPCasS ..veeuvvveieeirinieniiiiin et 77 135| 8 5 |83 0 |8312 |67 155|64 65|65 12 | 68 145
Loss by evaporation, error in weighing, &c. ...... 0 74|—-111'1|—2 43|—-0 06] 0 43\—0128| 212:1|—0 87

Live-weight after fasting ..................o 134 12 (138 0 (142 10 (141 12 {115 13 |111 6 (122 8 (122 7

* For particulars of the feeding experiment, see article on the *“ Comparative Fattening Qualities of




SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 603
of the individual Organs, and other separated Parts, of SHEEP.
in moderately Fat condition. Fattening food—Oileake, Clover Chaff, and Swedish Turnips*.
April 28, 1853.
Means of
The 8 giving the Medium amount of Increase during Fattening.
The The The | The 16
4 of 4 of 8 of Cross-
No. 9. | No. 10. | No. 11. | No. 12. | No. 13. | No. 14. | No. 15. | No. 16. I]I:;z:g::g. Isrf[(;:gesse‘? llyx{ig;;s[: Wle)iﬁgrs.
|
1bs. oz. élbs. 0z. |lbs. oz. |lbs. oz. |lbs. oz. |lbs. oz. |lbs. oz |lbs, oz. |lbs. oz. |lbs. oz. |lbs. oz. | 1bs. oz.
95 0 102 0 |88 0 |98 101 0 {8 O |96 0 (100 0 }95 8 |94 4 |96 2 95 8
140 12 147 4 13212 (142 9 (145 8 133 5 |139 13 |142 8 [151 05129 85140 89140 67
126 12 (139 4 (12012 (133 9 (131 8 [123 5 |132 13 [126 8 [139 4'5(118 0'5|129 49128 157
3 6 3 12 2 14 3 15| 3 7 3 2 3 14 3 5 313 3 33| 3 57| 3 69
415 6 4 5 9 6 85| 313 5 6 7105, 3 9 7 15| 5145 5 74| 5157
511 7 55 5 1 5 8 4 95| 3125 410 5 95] 5 65| 4147) 5 44| 5 35
111 3 1 113 2 35| 2 85| 111 2 9 2 3 2 46| 2 46, 2 35| 2 41
2 2 29 2 0 2 8 2 95| 213 3 9 2 55) 2145 2109 2 9 2 109
2 35| 212 112 2 85| 1108 1 0 1 75 2 2 1115 1 42| 115 1115
09 0 87| 0 77| 0 85| 0 85| 0 82 88| 0 95| 0 92| 0 8 0 86| 0 86
0 44| 0 55| 0 5 0 3 0 75, 0 31| 0 67| 0 45} 0 39| 0 33| 0 5 0 43
1 4 1 62y 1 25| 1 45| 110 1 55/ 1 8 15 1 86, 1 65| 1 57| 1 66
5 951 5113) 4 7 5 3 412 415 5135| 5 5 51177 5 29| 5 36| 5 54
2 5 29 2 1 2 6 2 55| 21 2 5 2 7 2 81| 2 29| 2 49| 2 52
0 1.8 0 1:3] 0 22| 0 2 0 08/ 0 07, 0 22| 0 12y 0 22| 0 1’5/ 0 15| 0 17
0 27, 0 47| 0 35| 0 32| 0 37| 0 3 0 42 0 37 0 37| 0 35| 0 36|| 0 36
0 37, 0 38| 0 3 0 3 0 35| 0 27| 0 3 0 3 0 34| 0 36, 0 32| 0 33
0 06/ 0 09/ 0 07| 0 07/ 0 09| O 06| O 09| O 08} 0 1 0 08, 0 08| 0 08
4 0 4 47| 810 3 14 18] 4 25 15| 4 2 44| 3 154 4 05 4 12
9 6 | 1012 9 6 (1014 |11 3 j1112 |1111 910 11 35{10 17|10 92|10 99
412 5 4 612 6 9 5 8 8 5 613 6 8 7 85| 6 45| 6 49| 6 97
0 25 0 2 0 25| 01 0 3 0 28| 0 35| 0 18] 0 43} 0 29 0 24| 0 29
48 13-7| 57 56|48 01| 53 13:9| 49 14:5| 51 10:6| 57 13:3| 49 15:5] 57 12'1| 50 137 | 52 29| 53 3-8
7814 |80 75|72 0 | 7812 |80132|68 457210 |76 95|82 76|66 12176 08| 75 54
-0157|, 1 69| 0119 0151 0123| 3 59| 2 57|-0 1 |-0152) 0 67| 1 12| 0 65
126 12 (139 4 (12012 133 9 |131 8 (123 5 |123 5 126 8J139 45118 0-5|129 4-9 (128 157

different Breeds of Sheep,” Journal of the Royal Agricultural Society of England, vol. xvi. part 1.
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ArrENDIX.—Tasre XX. Showing the Actual Weights (1bs. and ozs.)

Class V.—16 Ewe Sheep of Cross-breed (Leicester and South Down), about 11 year old, in
Killed at Rothamsted,

Designation of Parts.

. The 4 giving the Largest amount
of Increase during Fattening.

The 4 giving the Smallest amount

of Increase during Fattening.

No.1l. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8.
lbs. 0z. |lbs. oz. |lbs. oz. [lbs. oz. flbs. oz. [lbs. oz. |[lbs. oz. [lbs. oz
Original weight.. ..., 84 0 [91 0 [95 0 {91 O 90 O |91 O |92 0 |89 O
Final weight, unfasted (including shorn wool) ...... 143 14 142 6 |145 14 [140 4 [124 12 |124 8 |125 6 (118 7
Final weight, after fasting (including shorn wool)..}129 14 (129 6 (131 14 | 125 4 [11212 (112 8 (114 6 108 7
Stomachs .........coooeoiiiiiiiiinn 3 25| 3 0 3 7 215 3 4 215 213 2 105
Contents of stomachs .................cc.ccveeen. 5115 38 6 5 6 6 2 4 2 3 0 5 4 4 65
Caul-fat. ;. 6 4 5 35| 6 8 4 7 5 35| 6 0 3155, 4 45
Small intestines and contents ..................... 20 2 45| 2 4 2 5 112 111 2 0 2 15
Large intestines and contents ..................... 112 2 75 2 4 115 2 4 15 2 6 2 45
Intestinal fat.............ccooviinii, 1 83| 1 5 2105 1145] 112 2 15| 1 7 1 0
Ieart and aorta ..............cooevviiiiiveiiiinii. 0 85/ 09 09 09 0 8 0 8 0 65 0 7
fé Heart-fat ... o 0 45, 0 2 0 87| 0 25] 0 45| 0 3 0 25| 0 2
‘z Lungs and windpipe .............cccoeeeieiiniiin 16 1 25, 1 37| 1 2 1 28 11 1 6 1 85
f: ) Blood ..., 512 5 65| 5 5 4 8 5 75| 412 411 4 1
B OLLAVOr .o 2 85| 2 55| 2 9 2 25f 1125 114 1155 113
g Grall-bladder and contents ........................ 0 2 0 12/ 0 05/ 0 2 0 14, 0 1'8f 0 07/ 0 09
;% Pancreas (“sweetbread ) ..............oooceennn. 0 35, 0 33| 0 35| 0 3 0 25 0 3 0 3 0 3
Milt or spleen .........oo.cevvivniiiiiiiieneeeiinnnn 0 32| 0 32| 0 45| 0 3 0 3 0 25 0 25| 0 25
Bladder.........o.oocooiiiiiniii 0 05/ 0 08/ 0 07| 0 0O5{ 0 06/ 0 09 0 08| 0 09
Womb ..o 0 07, 0 12| 0 1 01 0 120 0 07{ 0 07| 0 07
Head ... 3135, 4 0 4 0 3115y 38 65 3 75 3 75| 3 3
Skin (with feet, &.) .......coooeviiiiiiiii, 1 3 |10 7 9 8 /10 0 8 12 8 4 9 0 9 8
‘Wool previously shorn ................ceeeenns 714 7 6 6 14 7 4 612 5 8 6 6 6 7
Miscellaneous tﬁmming§ ........................ 03 | ... 0 25/ 0 450 0 2 | ... | ... 0 4
Total “ offal ” Parts .........oocoeveervvriiiiiininennn. 54 92| 4910753 86,50 0 |47 2 |43 29|45 122/ 44 9
Carcass ...... PP 76 110/ 77 557713 |7112 }65 5 |67 6068 1 | 6211
Loss by evaporation, error in weighing, &e............. -1 62| 2 58| 0 84| 3 8 0 5 1151 0 88| 1 3
Live-weight after fasting ...........ccoooovviiiiinieni, 129 14 129 6 (131 14 125 4 11212 |112 8 [114 6 |l08 7

* For particulars of the feeding experiment, see article on the “ Comparative Fattening Qualities of
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of the individual Organs, and other separated Parts, of SHEEP.

moderately Fat condition. Fattening food—Oilcake, Clover Chaff, and Swedish Turnips¥.
April 23, 1853.

Means of—

The 8 giving the Medium amount of Increase during Fattening.

The The The The 16

4 of 4 of 8 of Cross-
Largest | Smallest | Medium || bred
No.9. | No.10. | No.11. | No.12. | No.13. | No. 14. | No.15. | No. 16. |Increase.|Increase. Increase.| Ewes.

|lbs. oz. |(lbs. oz. |lbs. oz. |lbs. oz |lbs. 0z. [lbs. oz. (lbs. oz. |lbs. oz. [|lbs, oz. |(lbs. oz. |lbs. oz. ||lbs. oz.
86 0 (98 0 18 O (98 0 (8 0 (96 0 [91 O (92 0 |90 4 (90 8 (9112 |[91 1

129 10 |141 8 |129 8 |140 10 [129 3 |137 12 |132 6 |133 4 143 15|123 4:3|134 3:6||133 11-3
119 10 (129 8 (118 8 (129 10 (117 3 12512 |I122 6 (120 4 [129 115|112 03(122 136|121 11-2
3 2 3 6 2155 3 0 2135 3 35| 3 0 3 251 3 21| 2146 3 14} 3 09
6 9 6 4 5145 4115 3105 4135 5 2 2 761 5 23| 4 31| 415 4 129
512 510 5105 512 5 95| 510 410 5 1 5 96| 4139| 5 74| 5 56
2 25| 2 3 2 4 2 3 1 85/ 2 25| 2 1 2 250 2 33| 1141 2 14| 2 11
2 6 2 9 2 45| 2 5 21 211 2 2 2 351 2 16) 2 09| 2 53| 2 32
1 55, 1 756 1 5 2 4 1 2 2 55| 2 85| 110 1136, 1 91| 1114) 1114

0 8 07 7 0 83, 0 85| 0 77| 0 83| 0 8 0 88 0 74| 0 78| 0 8

0 2 0 3 0 4 0 44| 0 55| 0 45| 0 43{ 0 3 0 31| 0 3 0 38 0 35
1 35, 15 1 3 1 250 15 1 38/ 1 33/ 1 177} 1 85| 1 46| 1 85| 1 38
5 0 4 8 4145 4 65| 5 3 5 25| 414 4 145] 5 38| 4119 4139 4 149
1145 2 15 2 25 2 2 2 35| 2 15| 2 38 2 1 2 63| 1138 2 17| 2 19
0o 15, 0 1:3f 0 21, 0 13| 0 2 0 12/ 0 12 0 16| O 14| 0 12| O 15| O 14
0 35| 0 3 0 27] 0 4 0 3 0 3 0 32 0 33} 0 33|, 0 29| 0 32| 0 31
0 4 0 3 0 3 0 35 0 33| 0 28/ 0 3 0 35| 0 34| 0 26 0 33| 0 31
0 06/, 0 05/ 0 05, 0 08/ 0 07 0 07, 0 06| O 07 O 06| O 08| 0 06| 0 07
0 15| 0 1 0 08 01 0 12 0 14 0 09/ 0 1 0 09/ 0 08/ 0 I'1|f 0 1

4 0 4 0 3 85| 310 3105 311'5| 3 14 3 8 3142 3 61| 311-8 311

10 2 |10 8 9 10 910 (10 4 |11 O 9 7 914 |10 45| 814 |10 09| 913

710 6 8 7 8 510 7 3 712 6 6 8 4 7 55| 6 42| 7 16| 6152
0 44| 0 17| 0 3 0 24, 0 2 0 18| 0 28 0 15] 0 33| 0 3 | 0 24|| 0 27

52 12°5| 51 10:5| 50 11:6| 48 62| 48 42| 53 44| 48 10:1| 47 12:8| 51 15145 4 |50 3 | 49 64
6510- |75 11'5| 67 85(79 82(6812 |71 2 (73 1 [71 9 |75 144|65138 71 98| 71 39

1 35| 2 2 0 39| 1116) 0 28] 1 56| 0109 0142} 1 4 0145, 1 08| 1 09
119 10 (129 8 (118 8 (129 10 (117 3 |125 12 (122 6 (120 4 (129 1-5(112 0-3{122 136|121 11-2

different Breeds of Sheep,” Journal of the Royal Agricultural Society of England, vol. xvi. part 1.
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ArpeNpix.—Tasre XXI. Showing the Actwal Weights (lbs. and ozs.)
Crass VI.—16 Wether Sheep of Hampshire Down Breed, about 14 year old, in mode-

Killed at Rothamsted,

The 4 giving the Largest amount of | The 4 giving the Smallest amount of

Designation of Parts. Increase during Fattening. Increase during Fattening.

No.l | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8.

Ibs. oz. |lbs. oz |lbs. oz |lbs. oz |lbs. oz |lbs. oz. |lbs. oz. |lbs. oz

Original weight .........ccooiviniiinininicnicinenenn. 119 0 (124 0 (112 0 (116 O {105 O |9 O (119 0 (105 O

Final weight, unfasted (including shorn wool) ...|218 8 [220 8 207 8 |204 0 [159 0 150 12 174 4 160 8

Final weight, after fasting (including shorn wool).j202 8 (205 8 [192 8 [191 0 [151 0 |140 12 164 4 |151 8

Stomachs ... 415 411 4 2 4 6 3 7 310 310 3 6

| Contents of stomachs ............ccceccerecrn 815 |10 7 (10 0 |10 6 | 8 5 | 6 6 | 714 | 612
Caul-fat .oovovvviiiniiiiinii 8 3 8158 7 24| 7 8 811 511 8121 6 23

Small intestines and contents .................. 4 0 315 3 4 3 0 2 12 210 210 2 4

Large intestines and contents .................. 4 7 3 0 213 31 2 8 2 9 3 0 210
Intestinal fab .........ccoievviiiiiiinnninnin 5 04| 5 2 5 4 410 3141 2 43| 5 65| 4 72

2, Heart and aorta......coooceviinneeennn, e 013 | 0115 0108 0 105] 0 91} 0 85| 0 97| 0 86
% Heart-fat ............ P 0106 0 74| 0 86| 0 59] 0 35| 0 45| 0 6 0 42
é 1143 113 1 61 1 93] 1 9 113 1 95| 1-56
g 4 9 1 9 25| 7125 7108} 6 7 6103 5 85| 6 45
= 3 78 3 96| 2 99| 3 58] 2 6 2 9 2 56, 2 08
E% 0 11, 0 05/ 0 08) 0 09] O 14/ O 06, 0 12/ 0 04

§ Pancreas (“sweetbread”) ............c.ccoceeien. 0 4 0 4 0 31 0 41] 0 47| 0 4 0 43| 0 3
Milt or spleen ......coovevviiiiiiiiiinnininennn. 0 44| 0 51| 0 42| 0 415 0 34| 0 42| 0 37|, 0 31
Bladder ......ooviviiininiinn 32| 0 24| 0 08f 6 05| 0 05, 0 1 0 06
Head ......ocovvevvennn P 6 4 6 05| 5105 5 1 4 8 4 14 5 01| 4 48

Skin (with feet, &e.) cvvvvriiiiiiniiiiiinn, 1711 |17 8 |1514 |16 2 |11 O (11 8 {11 5 |12 2

Wool previously shorn.......c.ovovvivvnnenriinn 5 8 5 8 6 8 8 0 6 0 512 4 4 7 8
Miscellaneous trimmings ...........coeeeveen oo 0 49| 0 19 0 21| 0 4 0 45| 0 5 0 43| 0 34
Total “offal” PAMS ...vovevvreererererivrssseenne 8112481 14 |74 64|76 102]| 63 22|57 159| 63 35| 60 105

Carcass .......oiiiiviiiiiiii 120 10-5 123 13 (118 135|114 55|86 14 |80 6 |99 85| 89 15
Loss by evaporation, error in weighing, &c.......... 0 1'1|—-0.3 |—-0119] 0 03] 0158 2 61| 1 8 0 145

Live-weight after fasting ..............c.ooooeiininnnn. 202 8 (205 8 (192 8 {191 O 151 O {140 12 (164 4 (151 8

* For particulars of the feeding experiment, see Article on the “ Comparative Fattening



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

of the individual Organs, and other separated Parts, of SHEEP. ;
rately Fat condition. Fattening food—Oilcake, Clover Chaff, and Swedish Turnips*.

May 8, 1851.
Means of—
The 8 giving the Medium amount of Increase during Fattening.

The The The | The 16

4 of 4 of 8 of | Hamp-

No. 9. | No. 10. | No. 11. | No. 12. | No. 13. | No. 14. | No. 15. | No. 16. Iﬁiigfsg. Isrl:éggaﬁ %ﬁﬁ:::. Dstl)l:vl:s.
Ibs. oz. |lbs. oz. |lbs. oz. |lbs. oz. |lbs. oz. |lbs. oz. |lbs. oz. |lbs. oz. |lbs. oz. |lbs. oz. |lbs. oz | 1bs. oz

108 0 (125 0 |108 O |113 O (131 O (100 O (120 O (112 O {11712 106 4 |114 10 |]113 5
177 8 194 4 (177 0 181 8 (199 8 (168 O |187 8 |178 8 |212 10 [161 2 |182 155|184 148
168 8 (184 4 |164 0 (173 8 |188 8 [156 O |176 8 (163 8 [197 14 151 14 (171 13'5|]173 58
3 4 310 39 3 8 4 2 3 8 312 310 4 85| 3 83| 3111 3 138
810 |10 10 711 8 8 6 14 70| 810 76 915 7 53| 8 26| 8 64
8 35| 6157 7 1 910 9 55| 6 34| 6 8 7 85) 7153 7 51| 711 7 106
2 14 3 3 4 8 30 3 4 3 2 212 3 2 3 88| 2 9 3 36| 3 23
2 14 4 2 30 3 4 4 8 2 8 312 3 213 53| 2107 3 62| 38 31
5 05| 410 5 2 5 25| 414 3 8 4 351 5 9 5 01 4 0 4122|| 4101
0128 0123 0 95, 0 98| 0138 0 9 0121 0102} 01155, 0 9 0112( 0107
0 33| 0 76| 0 55| 0 48| 0105| 0 6 0 57| 0 42} 0 81| 0 45| 0 6 0 61
1125 1 75| 1105 1 68| 111-5f 1 95| 1 92 1 92] 1107 1 93| 1 96| 1 98
6 14 7 75| 7 15/ 6 55| 8105 5145 7 45| 615 8 67| 6 35| 7 11| 7 31
2125 1157 2 8 2 95| 2118 2 75| 3 05| 212 3 43| 2 53] 2 97| 2112
0 07/ 0 26, 0 14, 0 29/ 0 14{ 0 11| 0 1:3] 0 09} 0 08| 0 09| 0 15| 0 12
0 43| 0 35| 0 35, 0 33| 0 36| 0 45| 0 4 0 31} 0 38| 0 4 0 37| 0 38
0 48| 0 41| 0 51| 0 45|, 0 53| 0 37| 0 47| 0 35} 0 44| 0 36| 0 45| 0 42
01 01 0 I1] 0 07, 0 1 0 06| 0 09| 0 1 0 21/ 0 07/ 0 09 0 11
5 22| 5 2 413 5 4 512 4155, 51155 5 4 512 4107, 5 4 5 37
12 3 |1512 |1212 (1112 |14 4 |1214 (16 O |12 O 1612711 78|13 71| 13 1277
5 8 6 4 70 5 8 6 8 6 0 5 8 4 8 6 6 514 5135 5158
0 2 0 38, 0 3 0 28, 0 45| 0 4 0 3 0 7 0 32 0 43| 0 38) 0 38
67 9173 6368 91|67 11175 14|61 73|70109|65 36}7811-3| 61 4 |68 11| 69 55
100 0 |108 12:5) 94 12 |105 3-5|111 10 |94 3 |196 65| 98 13 [119 66|89 29|102 76103 62
0149 2 12| 0109 0 94| 1126 O 57|-0 94|—0 86{—0 39| 1 71| 0106| 0 101
168 8 |184 4 164 0 (173 8 188v 8 |156 0 (176 8 (163 8 [197 14 (151 14 {171 135 |]173 58

Qualities of Sheep,” Journal of the Royal Agricultural Society of England, vol. xii. part 2.
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ArpeNpix.—Table XXTII. Showing the Actual Weights (lbs. and ozs.)
Crass VII.—16 Wether Sheep of Sussex Down Breed, about 11 year old, in moderately

Killed at Rothamsted,
The 4 giving the Largest amount The 4 giving the Smallest amount
Designation of Paxts. of Increase during Fattening. of Increase during Fattening.

No.1l. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8,

lbs. oz. |Ibs. oz. |lbs. oz [Ibs, oz. [lbs. oz (Ibs. oz. (lbs. oz |lbs. oz.

Original weight..........ccooveivviiiiiiiiiniineannnd 99 0 (97 0 |84 0 |8 O |8 O (8 0 [8 0 |78 O

Final weight, unfasted (including shorn wool) ...J167 4 [163 8 (147 8 142 12 }121 4 [123 8 126 4 (121 8§

Tinal weight, after fasting (including shorn wool).J154 4 151 8 137 8 |132 12 117 4 (116 8 |119 4 |116 8

Stomachs ......coooiiviii 313 3 1 3 2 3 0 2 10 2 14 213 29

Contents of stomachs ...................iceeee. 513 412 75 70 314 50 6 3 6 14

Caul-fat................. PN 7 04| 6 3 6 9 6 5 6 23| 4 75/ 6 83| 5 2

Small intestines and contents .................. 3 10 212 2 14 213 112 2 8 3 4 2 8

Large intestines and contents .................. 25 2 7 2 6 2 4 114 2 7 2 6 2 3
Intestinal fat.......... b 4 9 4 4 3 46| 21437 3 95| 2 3 3 1 2 98
. | Heart and aorta ... 0 95/ 0 98, 0 95| 0 86] 0 8 0 75 0 75| 0 78
;;. Heart-fat. ..........cooooviinn, 0101 0101 O 84| 0 45} 0 56| 0 8 0 45| 0 38
:é; Lungs and windpipe ... 1 59, 1 35 1 38/ 1 5 1 25, 1 45/ 1 5 1 28
E ) Blood ... 8138 6 1'6) 5158 5 89f 4 83| 4118] 412 4 95
g Liver.....cccoveiiiiiiiniinnnn. e 2 38| 2 58] 2 2 2 2 1145 2 14| 2 0 2 13
'§ Gall-bladder and contents ..................... 0 03 0 05, 0 08 0 08} 0 1 0 07 0 04] 0 08
% Pancreas (“sweetbread ) ..................... 0 27 0 4 0 4 0 36§ 0 24, 0 25| 0 31| 0 39

| Milt or spleen .........ccociiiriiieiiiennns 0 46| 0 59| 0 59 0 47f 0 55| 0 55| 0 49 0 6
Bladder...........coovveiieiiiiieiiiii 0 06/ 0 09| 0 05 0 05f 0 06| 0 05| 0 1 0 08
Head .........ooooiiiin 4 33| 4 8 4 85| 4 25§ 3103 3128 3 145 3115

Skin (with feet, &c.)............coooviiiiinnnn. 12 4 |10 4 [ 10 6 9 2 9 8 9 0 8 7 9 5

Wool previously shorn ...................coo 6 4 6 8 6 8 412 5 4 4 8 6 4 4 8
Miscellaneous trimmings........................ 0 21| 0 39| 0 08/ 0 34}y 0 45/ 0 0 23, 0 33
Total “offal ” parts .............ccooooveiiiiinnnnn. 64 32|56 85|58 26|52148]47 9 |46 11'7|52 55/ 48 143

Carcass .......ooooiviiinii 9212 |94 6 |[7910 [ 8011 §638 6 |68 65 67 0 |67 6
Loss by evaporation, error in weighing, & ...... —2112| 0 94|—0 46/—0138] 1 49| 1 57/—0 15| 0 37

Live-weight after fasting ....................coeeeii 154 4 151 8 |137 8 (13212 {117 4 |116 8 (119 4 |116 8

* For particulars of the feeding experiment, see Article on the *“ Comparative Fattening



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

of the individual Organs, and other separated Parts, of SHEEP.

Fat condition. Fattening food—Oilcake, Clover Chaff, and Swedish ’l‘urhips* .

May 8, 1851.
The 8 giving the Medium amount of Increase during Fattening. Mouns of—
The The The The
4 of 4 of 8 of 16
No.9. | No.10. | No.11. | No.12. | No.13. | No.14. | No. 15. | No. 16. I&?;:g::g. flﬁ:é}fsi ﬁigé:;na ]ggiv?i:,
Ibs. oz. {lbs. oz. [lbs. oz. [lbs. oz |lbs. oz -[lbs. oz |lbs. oz. |lbs. oz. |lbs. oz. |[lbs. oz |[lbs. oz ||lbs. oz
89 0 |96 0 [ 8 O {8 O {8 O {8 0 [93 0 |93 0 |9 0 |84 8 |8910 88 8
143 8 (149 0 [139 12 (140 8 (138 8 (142 4 |145 8 |145 4 155 4 (123 2 (143 05141 18
139 8 |142 0 |132 12 (134 8 (129 8 (136 4 (137 8 [135 4 {144 0 (117 6 (135 14:5133 47
214 3 0 212 2 14 3 2 3 0 3 2 3 0 3 4 2115 2155| 2156
6 6 410 5 8 6 10 5 4 8 0 6 2 5 4 6 35| 5 78| 5155)| 5 146
613 75 76 6 15 414 5135| 7 6 6 55| 6 83| 5 9 6 98| 6 52
3 4 2 8 210 3 0 212 210 2 2 2 4 3 03| 2 8 2103} 2112
2 6 2 2 2 5 2 8 3 0 3 6 2 8 2 4 2 55| 2 35| 2 89) 2 67
3 2 5 65| 4 25| 2145| 213 213 3128 3 52| 3119}, 2138 8 87| 3 68
0 93| 0 95, 0 72| O 81| 0 85| 0 9 0 78| 0 8 0 92| 0 77| 0 84| 0 84
0 33| 0 19! 0 4 0 45| 0 7 0 4 05 0 6 0 83, 0 55| 0 45| 0 57
11144| 110 1 38/ 1 25| 1 65| 1 63 1 35| 1 774 1 46| 1 37| 1 85| 1 63
6 08| 5 66/ 5 25| 5 95| 5 89| 515 5 85| 4138] 610 4104 5 62| 5 82
2 85| 2 64| 2 35| 2 0 2 6 1155 1153| 2 9 2 34 20 3| 2 4 2 29
0 111 0 04, 0 18] 0 13| 0 19| 0 26 0 27| O 31} 0 06| 0 07| O 19 0 13
0 35/ 0 28, 0 35| 0 3 0 23| 0 41| 0 3 0 33| 0 36| 0 3 0 32| 0 32
0 6 0 47, 0 6 0 37, 0 62, 0 45| 0 4 0 45] 0 53| 0 55| 0 49| 0 52
05/ 0 06/ 0 05| 0 07| O 05| O 07, 0 05/ 0 08} 0 06| 0 07| 0 06| 0 06
4 05| 3125 3 14 311 3157 4 29| 4 05 65 56| 3123 3159 4 04
12 4 {10 8 |10 0 |10 2 |1010 910 (10 0 (10 6 }f10 8 9 1 10 7 10 18
5 8 5 0 512 6 8 6 8 5 4 5 8 5 4 6 0 5 2 5105 5 98|
02403 0 4 0 35| 0 3 0 29| 0 45| 0 41} 0 26| 0 38| 0 33 0 33
58 79|55 19|54108|55 73|54 15|55 12 |55 01|53 35)57 153 48 142| 55 36| 64 52|
80 2 |8 145 7713 |78 75|76 05|79 12'5 81 13'5| 82 1:5{ 86 137| 67 12:6| 80 39 78 126
0 14 0156 0 46| 0 92|—010 0115 0104|—0 1 [—0 13 0112 0 7 0 29
139 8 (142 0 (132 12 134 8 (129 8 (136 4 (137 8 (135 4 {144 O ;117 6 (135 145 “133 47

Qualities of Sheep,” Journal of the Royal Agricultural Society of England, vol. xii. part 2.
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616 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

ArpeNDix.—TaBre XXIX. Showing the dctual Weights (Ibs. and ozs.)
Crass XIV.—19 Sheep of Hampshire Down Breed, divided into 4 Lots, each with different Food*.

Killed April
Lot 1.—Food :— Lot 2.—Food :—
Oileake—in fixed quantity. Oats—in fixed quantity.
Designation of Parts. Swedish Turnips—ad libitum. Swedish Turnips-—ad libitum.
No. 1. (i No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8 | No.9. | No.10.
Ibs. oz. bs. oz |Ibs. oz [lbs. oz |lbs. oz |Ibs. oz. |Ibs. oz |Ibs. oz [Ibs. oz [Ibs. oz
Original weight ..............ccoceeeiiiiiiii. 118 8 112 8 111 0 (110 0 (lo6 O [117 8 (112 8 (112 O 110 O |96 O
Final weight, unfasted .................... L [155 0 (147 0 143 0 (123 0 (120 0 {153 O (148 8 (144 0 (121 O 123 O
Final weight, after fasting .................. 151 0 (144 0 (139 0 (121 O (116 8 [l46 O (145 O (139 O (119 O (118 O
Stomachs ..............on 3 7 3 14 3 10 3 65| 3 45) 4 25| 4 .2 3125 8 6 3 7
Contents of stomachs .................. 8 6 9 12v 9 5 (11 1 714 |12 4 |13 8 |10 8 912 912
Caul, intestinal, and heart-fat......... 13 2 |13 11'1|12 14 9 7 7 385112 4 [1111 [11 14 8 15| 710
Small intestines and contents......... 114 2 14, 1 9 2 1 2125y 110560 1 85| 2 1’5\ 1 75| 2 8
». | Large intestines and contents......... 2145 213 2 25| 2 85| 2 1 2 75| 3 2 3 55 2 15 21
% Intestinal fat (included with caul-fat).
2
o ) Heart and aorta ....................... 1 14 1 45| 1 1 013 013 1 45| 1 5 1 150 1 1 0 14
£ | Heart-fat (included with caul-fat).
*;; Lungs and windpipe .................. 114 112 1 85 1 67 111 115 2 0 11150 1 9 1 2
?’;-4 Blood........coooviiiiiiiii 6 7 5 0 515 4 45| 4 95} 511 5 65| 511 4 85| 4115
“ Liver .oooooovviiiiiiii 2 5 2 35| 2 6 1 32| 1127} 2 ¢5( 11556 2 11 11 114
Gall-bladder and contents ............ 0 1'1f 0 14/ 0 2 0 25, 0 05f 0 1 0 2 0 4 0 2 0 15
Head .........oooovs v 4155 41111 4 7 4 4 4 651 4 85| 4155 412 4105 4 8
Skin and wool (with feet, &c.)......... 17 7 |17 0 [ 14125]1213 [ 1510 f14 14 |17 4 |15 4 |1313 |17 O
Total “offal” parts ..........ccoceveerrninnnns 63 145| 64 4 |59 125|563 69|52 27163 3 |67 0 |63 05|53 L [56 3
Carcass ........oooiiiiii 89 0 |8 8 (77 0 (68 8 (64 8 18 4 |8 0 |78 8 (68 8 |64 O
Loss by evaporation, error in weighing, &ef—1 14:5 |—1 12 2 85 -~ 49| -~ 27}-3 7 |-2 0 |-2 85|-2 9 |-2 3
Live-weight after fasting ..................... 151 0 (144 0 (139 0 (121 O [116 8 (146 0 145 0 (139 O (119 0 118 ©

* For particulars of the feeding experiment, refer, under the head of * Experiments with Sheep—=Serics 1,”
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of the individual Organs, and other separated Parts, of SHEEP.

Moderately Fattened. Bred, Fed, and killed at Rothamsted—Period of Feeding Experiment 97 days.

11, 1848.
Lot. 3.—Food:— Lot 4—Food :— Means of—
Totl | Lot2 | Lot3 | Lotd. | 5o
No. 11. | No. 12. | No. 13. | No. 14. | No. 15, | No. 16. | No. 17. | No. 18. | No. 19. Sheep.
lbs. oz. |lbs. oz |lbs. oz. |lbs. oz |lbs. oz [lbs. oz |lbs. oz |lbs. oz (lbs. oz [lbs. oz |lbs. oz [lbs. oz [lbs. oz |[lbs. oz.
117 0 (114 o0 (110 8 (110 O {107 O {115 o0 (114 8 (112 0 (110 4 ({111 9-+6(109 9-6|111 11-2(112 15 (111 61
142 0 144 O |138 0 |141 O [149 O {136 O (138 0O (124 0 (129 O 137 9:6(137 144 {142 128|131 12 ||137 13
142 0 (143 0 (135 8 (139 0O (145 0 1129 0 |134 O (121 O (127 O |134 ‘4'8 133 64 (140 14:4 1127 12 |134 67
4 8 4 3 4 2 4 65| 4 6 312 4 2 3 8 31050 3 84| 3124 4 51| 3121) 3136
19 0 {13 6 |14 251411 |15 6531013 |11 95 8 55|12155] 9 4411 24|15 52|10 149( 11 11-3
811 10 45|10 95|11 1 1010 J11 9 |11 25|11 45{10 9 |11 43[10 49/10 4 |11 22| 10 11'5
4 150 2 25| 1145 2 2 1155 2 7 2 95| 1 85| 2105 2 12| 1136| 2 72| 2 49| 2 26
4 14:5| 3135 3105 313 210 2 95 3 4 2 4 2125 2 79| 2146 3123, 2115 2 158
1 2 1 3 1 8 1 2 1 4 1 15 1 3 014 013 1 02| 1 2 1 38| 0159 1 16
112 112 115 115 114 1 9 114 110 110 11005y 1107 1136 1108} 1114
511 5 6 4 7 5 5 5 85| 313 5 1'5] 4 85 4155 5 4 5 33| 5 43| 4 96| 5 17
2 8 2 25| 2 75} 2 8 27 115 2 5 1 751 2 15} 1156 2 08 2 66 1152| 2 17
0 03| 0 25| 0 09| 0 07| 0 19y 0 12| 0 2 0 05 0 06f] 0 15| 0 21| 0 12| 0 Y1} 0 15
4 35| 4 8 411 4105 5 0 4 6 4 65| 4 8 4 4 4 88| 4109] 4 98] 4 61} 4 91
16 0 |15 2 |15 0 |[1412 |16 9 |14 O |13 4 |15 0 |1410 |15 851510215 78|14 35| 15 43
72 78/ 64 15|64 84|66 67|67 124]58 02|60 155|54 15 | 61 0658 113} 60 79| 67 09|58 11'8}| 61 61
71 0 |81 8 |72 8 |7312 |76 8 |72 0 |74 8 |67 8 166 8 |76 1675 72|75 08|70 2 |74 63
-1 78|-2 95|-1 84|—1 27{ 0 116}—1 02|—-1 75|—-1 7 |—0 86|—0 81|-2 87|—1 83|—1 18l-1 57
142 0 |143 © 135 8 189 O (145 0 129 0 134 0 |121 O |127 O 134 4'8|133 64140 144|127 12 134 67
|

to Article—* Sheep Feeding and Manure,” Journal of the Royal Agricultural Society of England, vol. x. paxt 1.
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Arpexnpix.—Tasre XXX. Showing the detual Weights (Ibs. and oz.)

Crass XV.—20 Sheep of Hampshire Down Breed, divided into 4 Lots, each with different
Experiment 184 days.

Lot 1.—Food :— Lot 2.—Food :—
Oilcake—in fixed quantity. Linseed—in fixed quantity.
Designation of Parts. Clover Chaff—ad libitum. Clover Chaff—ad libitum.
No. 1. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8 | No.9. | No. 10.
lbs. oz |lbs. oz |lbs. oz |lbs. oz |lbs. oz |lbs. oz |lbs. oz |lbs. oz [lbs. oz |lbs. oz.
Original weight.............oooocii 120 0 (124 0 [125 O [121 O |117 O [125 O (123 O |117 O (123 O (119 O
Final weight, unfasted .....................vnnnn. 147 0 (157 0 (157 0 |151 O (147 8 141 O |146 O (161 O (151 O |151 O
Final weight, after fasting ..............cooeeeiinnin, 142 2:6 (148 8:8 (149 15°9|141 13-7| 143 10'2F132 2-7/136 133|151 849|142 06138 15
Stomachs .....coveeiiiiiiii 3115 4 8 4 5 310 315 3 6 3 6 315 3 5 314
Contents of stmachs .............coooovenr.. 13 25|13 8 |1410 |12 2 |14 3 714 9 0 1113 |[1012 |10 2
Caul-fat.......oovvreiiiiiinniiiniin . 4 25| 7 1 6 8 711 70 9 25 613 714 6135 8 8
Small intestines and contents ...... ........... 2 95| 212 2115 2 55| 2 3 2 14 2 0 211 21 210
Large intestines and contents .................. 4 14 4 151 56 0 | 311 4 0 213 2 2 415 3 6 3 3
» | Intestinal fab...........ooooviiiiiiinniiinnn. 2 75| 310 2105 2 5 2 4 215 2 7 310 3 2 2 2
%f
s Heart and aorta ......c...cooeeiiiviiiiniinnnns 09 0 75| 0 8 09 09 09 0 7 09 0 95| 09
fg eart-fat ......cocoevviviiiiiiininiieen 0 63| 0 85| 0 65| 0105| 0 7 0 8 0 85, 0 9 0 85| 010
g ) Lungs and windpipe ........ccooviiineiiiee 1 4 1 3 1 35| 1 35| 2 6 13 1 3 1 4 1 2 1 6
g BIOO. . eieriieeiiiiiiee e 6 45| 515 510 59 512 5 4 5 7 6 2 5 6 5 0
%: 0 P PPNt 113 21 1155 114 2 4 11 1 8 2 2 115 113
” Gall-bladder and contents ..................... 01 0 15, 0 07 0 1 0 11} 0 17 0 23] 0 33| 0 21| 0 21
Pancreas (“sweetbread ) ......cc.ooceviiiiine 0 23, 0 28/ 0 32/ 0 27, 0 12f 0 27| 0 21 O 36| 0 28| 0 34
Milt or spleen ..oovvvveviierrrrrnininin e 0 32 0 25| 0 3 0 291 0 28/ 0 29| 0 4 0 32| 0 25
4 3 412 4105 4 8 4 6 4 65 5 0 4 7 412
15 0 |17 5 1310 |1214 (1010 |13 O |13 6 |13 5 [13 2
65 1 | 67159 60 57|62 102]53107| 52 11'3| 64 8957 46 | 58 3
83 8 (8 0 {8 8 |8 0 {78 8 (84 2 |8 0 |8412 |8012
Toss by evaporation, error in weighing, &e. ...... 0 0 [—0 02y 0 0 00 00 00 0 0 0 0 00 00
Live-weight after fasting ...........cooeeeeiiiiiiiiiins 142 2-6 (148 88 (149 159 (141 13-7 (143 102|132 27 (136 13-3|151 8:9|142 06138 15

* For particulars of the feeding experiment, refer, under the head of “ Experiments with Sheep—=Series 2,”




SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

of the individual Organs, and other separated Parts, of SHEEP.
Food *,

Moderately Fattened. Bred, fed, and killed at Rothamsted.—Period of Feeding
Killed October 17, 1848.

619

Lot 3.—Food :— Lot 4.—Food :— Means of—
Barley—in fixed quantity. Malt—in fixed quantity.
Clover Chaff—ad libitum. Clover Chaff—ad libitum.
The
No. 11. | No. 12. | No. 13. | No. 14. | No. 15. | No. 16. | No. 17. | No. 18. | No. 19. | No. 20. Totl | Tot2 | Lot3. | Lot S}igp.
Ibs. oz |lbs. oz (lbs. oz [lbs. oz |lbs. oz |lbs. oz {lbs. oz |lbs. oz (lbs. oz [lbs. oz |lbs. oz |Ibs. oz |lbs. oz |lbs. oz |[1bs. oz |.
122 0 (117 0 |120 O |118 O (125 O (117 O {122 O (120 O (119 O (124 O (121 6-4|121 6°4(120 64(120 6'4(120 144
150 0 (134 0 (149 O |154 0 (154 0 [140 O |144 O |41 0 (143 0 |155 O (151 14-4{150 0 [148 322|144 9:6)148 10-8
142 71129 7-7(140.15-7 (140 1-1{142 921133 6 (136 10 [130 2 (133 7-7(144 9-2{145 0-6|140 4-9({139 1-7(135 10-2|[140 03
4 3 313 4 5 4 35| 414 3 2 3 8 3 3 3 7 4 3 4 03| 3 92| 4 45| 3 78| 3134
13 5 9 9 |15 6 |14 05|14 14 T |4 7 5 110 35/1214 |13 73| 9146|13 69|10 11:3| 11 14
6 1 411 6 15 5 5 6 2 4 7 4 9 5 25| 5 1 8 15| 6 77| 7134] 5132 5 74| 6 64
2 2 1 8 113 1 .14 113 2 2 2 1 112 115 115 2 83| 2 72| 1132 1154| 2 3
311 3 8 4 5 212 3 145] 3 2 3 6 2 14 3 55| 314 4 53| 3 46| 3101 3 51| 3103
25 2 3 2 55 2 6 112 211 211 211 2 7 3 0 2106 2136 2 31| 2112| 2 96
0o 7 09 0 85| 0 85, 0 951 0 75| 0 9 0 8 0 8 09 0 85 0 87| 0 85| 0 83| 0 85
0 43| 0 9 07 0 95| 0 7 0 75 0 85| 0 95| 0 9 09 0 77, 0 88| 0 73| 0 87| 0 81
1 95 013 1 4 1 15| 1 4 1 2 1 5 1 150 1 4 15 1 7101 36| 1 32| 1 35| 1 44
6 0 6 2 5 9 5 4 515 5 6 510 5 8 515 6 3 5133 5 7 5124] 5116| 5 111
113 111 110 1125 114 110 112 112 110 2 4 1158 113 1121 1128) 1 134
0 09, 0 117, 0 114 0 28| 0 171 0 12/ 0 1 0 15 0 1.2 0 2 01 0 23/ 0 17| 0 14| 0 16
0 27| 0 24| 0 29| 0 28| 0 22 0 17 0 25( 0 27| 0 27| 0 33| 0 24| 0 29| 0 26| 0 26| 0 26
0 37| 0 31| 0 34, 0 25| 0 33} 0 31| 0 3 0 33, 0 28/ 0 34f 0 29/ 0 31| 0 32| 0 31| 0 31
4 9 4 15| 410 411 5 4 4 3 413 | 4 8 4 7 412 4 85| 4 95| 4108 4 86| 4 92
13 2 {1115 (13 6 |1413 |13 7 J1110 |15 3 |15 4 14 9 (1111 14 61/1211 13 54|13 106 13 83
59'15°1| 51 77|62 157 |59 131| 62 92]52 10 | 57 10 | 5210 |55 11'7| €1 132] 63 08|57 45|59 57|56 14| 5815
82 8 178 0 (79 0 (8 4 (80 O 812 |79 0 |77 8 [7712 | 8112 [82 0 (83 04|79 15279 56/{ 81 13
00 00 (-1 0 00 00 00 00 0 0 00 1 0 {—0 02/ 0 0 |—0 32| 0 32| 0 0
142 7:1(129 7:7140 15:7 {140 1-1|142 9:2{133 6 (136 10 (130 2 (133 77(144 9-2]145 0-6{140 4:9(139 1-7|135 102|140 03

to Article—¢ Sheep Feeding and Manure,” Journal of the Royal Agricultural Society of England, vol. x. part 1.
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MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

ArpENDIX.——TaBLE XXXI. Showing the detual Weights (1bs. and ozs.)

Crass XVI.—25 Sheep of Hampshire Down Breed, divided into 6 Lots, each with different Food*.

Killed
Lot 1.—Food :— Lot 2.—Food :-— Lot 3—~Food :—
Barley (ground)—in fixed quantity. [Malt (ground), and Malt-dust—in fixed{Barley (ground and steeped)—in fixed
Mangolds—ad libitum. quantity. quantity,
Designation of Parts. Mangolds—ad lebitum. Mangolds—ad libitum.
No.l. | No.2. | No.3. | No.4 | No.b. | No.6. | No.7. | No.8 | No.9. | No.10. | No. 11. | No. 12.
lbs. oz. |lbs. oz |lbs. oz |[lbs. oz flbs. oz |lbs. oz |lbs. oz |lbs. oz {lbs. oz (lbs. oz [lbs. oz |lbs. oz.
Oviginal weight ... 136 0 {136 0 (136 0 (111 0 D21 O (133 O (130 O |123 O {139 0 (133 0 (127 O |37 O
Final peight, unfustod (including shom 47 12 152 85(160 126{147 8 [150 7:5|143 155|153 865|148 85177 1 |54 85|47 95153 12
Final wolgnt, ofter fusting (nondg 11140 12 143 05(142 125|139 12 |40 75[138 155|144 85138 126[166 1 |144 85139 135|147 0
Stomachs .........ovviiini 3 8 4 0 4 2 311 3155) 3135 3 6 310 4 65| 311 3 9 312
Contents of stomachs .................. 4115 412 6 4 5 6 51450 7 15 6145 41151 9 65| 6 7 6 4 4 11°5
Caul-fat ... 7 6 5105 6 52| 6135) 6 2 7 58 7 0 7 95 5 3 510 7115, 8 2
Small intestines and contents......... 27 1156 2 7 210 2 07 210 1 8 115 3 0 1135 115 2 10°5
Large intestines and contents......... 2 5 3 75| 310 21550 2127 8 55| 2 88| 211 3 7 2 35| 2 9 2 102
Intestinal fat ... 3 35| 412 4 3 313 2117 213 4 28| 3 55] 312 2 83, 2 9 3 95
Eg Heart and aorta ..ol 09 011 0125 0 85] 0114f 0 95| 0 95| 0 85} 011’5, 0103, 0 91| 0102
:-% Heart-fat .........coocooiiiiiiiinn, 0 74| 0 8 0104f 0 87} 0137 0 81| 0138 0134} 011-3] 1 32 0 97| 0142
;i Lungs and windpipe .................. 1 85} 1 7 115 1 6 1 6 1 881 1 77 110 1127/ 1 67, 1 56| 112
%Blood ................................... 5 8 5 7 514 6 1 5 14 5 8 510 415 711 6 1 5 3 6 6
g LAver ..oooiviiiiiiii 2 08 2 24| 115 2 221 2 22/ 114 20 1115 211 115 113 2 17
5{‘ Gall-bladder and contents ............ 0 12y 0 08 0 06{ 0 074 0 14| 0 12\ 0 O5| 0 1:8f 0 18/ 0 17| 0 08| 0 11
Pancreas (“sweetbread ”) ............ 0 37| 0 45{ 0 43| 0 4 0 4 0 44| 0 32| 0 42] 0 42| 0 32| 0 47| 0 37
Milt or spleen ..ol 0 36| 0 38 0 45y 0 4 0 4 0 37| 0 32} 0 24 0 64| 0 42| 0 44| 0 42
Head ..oooovvivniiiiiiiiii, 412 4 9 411 4 551 4125 4123) 4 3 4 2 5 35| 4 86! 4 67| 4105
Slin (with foot, &6.) .o.ooricerriin, 914 [10145/11 9 |10 3 | 815 [1010 |10 2 | 9 8 Y12 15]/1011 | 9 i05| 1015
‘Wool previously shorn ............... 6 12 7 85| 5125 7 8 5 75| 61565[10 85| 9 85 9 1 6 85| 7 95| 712
Total “offal” parts .............ooooii. 55 92|58 526012 |58 86] 54 48|60 08|61 55|57 38)69 14:9| 55 147| 56 65} 61 23
CREFCASS +ooveiienes oeeeeiieiie e 84 0 (8 O {81 O |8 O |8 0 |76 0 |8 0 |8 0 {95 0 |8 0 |8 0 |8 0
Loss by evaporation, error in weighing, & 1 28|-0 47{ 1 05| 1 34 1 27| 2147 3 38 1 874 1 21| 2 98 8 7 0137
Live-weight after fasting ..................... 140 12 (143 05142 125 139 12 140 75138 155144 85 ‘138 12:54166 1 {144 85{139 135 5147 0
|

* For particulars of the feeding experiment, refer, under the head of *Experiments with Sheep—Series 4,” to Article—* Sheep
exact feeding experiment concluded on May 29th. Between that date and the date of killing (June 13), the animals either gained

diately after the conclusion

of the feeding experiment.

feeding experiment, in the Paper referred to.

The facts here stated, will of course account for the differences that occur
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of the individual Organs, and other separated Parts, of SHEEP.

Moderately Fattened., Bred, fed, and killed at Rothamsted. Period of Feeding Expenment 70 days.
June 13, 1849.

Lot 4—Food :— Lot 5—Food :-— Lot 6.—Food :—
Malt (ground and steeped), and Malt- [Malt (ground), and Malt-dust—in fixed quantity. Oilcake—in fixed quantity.
dust—in fixed quantity. Mangolds—ad Libitum. Mangolds—ad libitum. _ .

Mangolds—ad libitum.
Lot 1. | Lot 2.

No. 13. | No. 14. | No. 15. | No. 16. | No. 17. | No. 18. | No. 19. | No. 20. | No. 21. | No. 22. | No. 23. | No. 24. | No. 25.

lbs. oz. |lbs. oz. llbs. oz. (lbs. oz. ilbs. oz [lbs. oz (lbs. oz. [lbs. oz [lbs. oz flbs. oz |lbs. oz |[lbs. oz [lbs. oz {lbs. oz [lbs. oz.
144 0 {144 0 (135 O 137 O {134 O |145 O [134 0 {136 O (117 O [150 O (135 O (131 O {120 O {129 12 (126 12

164 10 (153 10 (163 12 (153 15 {152 4 (158 12 |150 7 (154 3-5|155 10 }156 895|155 11 (148 9 144 10 {149 102149 2
153 10 145 10 (149 12 (143 3 148 4 (152 0 (143 11 (149 11-5/152 6 {151 85149 11 |144 1 (137 10 141 9-3{140 11

4 6 3 4 4 0 3 7 313 313 413 3125 4 75 3104 4 6 310 3 14 3133 3113
8 13 412 7 3 6 15 75 915 714 |12 4 |11 45) 6 86| 610 6135 611'5] 5 44| 6 25
6 65 7 0 9 1 6 55 512 5 95 6115 7 14 4135) 7105 7 83| 6 2 6 102} 6 88| 7 03
2 63 1 6 1149, 2 7 1145 2 87 2 68| 4 3 2 871 1 8 12 1 1 85| 2 15} 2 59| 2 04
2157 2 12 2 77] 215 3 05| 310 21 3 45| 3 4 3 66| 3 1 2 8 3 2 3 15] 2135
3 48| 3 7 4115) 214 4 85| 4 7 2 4 2103 3 2 3 56f 4 8 2 8 2105¢{ 3159 3 43
0 94/ 0 9 010 010 0106 0103 0103| 010 0 95§ 0 99 0105{ 010:3] 011 0102 0 97
0135 010 0135 011 0116 0114| 0104 0105 011 0125, 0114 0 77| 0 7 0 86| 0123
1 99 1 75y 1 73, 1 67} 113 1 65{ 1 73, 1 45| 110 1 6 1 55/ 1 85 1 65f 1 91| 1 81
5155 5 6 5 14 5155 5 35| 5 7 6 3 6 0 6 6 512 5 6 511 515 5115 5 78
2 05 110 2 6 1137 211:8] 113 2 06| 1138, 2 37| 2 3 29 2 2 2 63! 2 11| 1149
0 16, 0 8 0 207, 0 06f O 17| O 23| 0 22/ 0 24| 0 22] 0 19] O 24| 0 16| ... 0 08 0 12
0 45, 0 34| 0 4v 0 4 0 38| 0 4 0 4 0 26| 0 47f 0 2271 0 44 0 35 0‘ 331 0 41| 0 39
0 36, 0 34/ 0 47| 0 3 0 34/ 0 3 0 45| 0 44/ 0 43§ 0 38| 0 4 0 4 0 34f 0 38| 0 33
415 4 95| 4 85| 4 7 410 415 4 9 4 55 5 35| 411 4 55 4 9 411 4 94| 4 75
11135 911 911 |10 5 10 11 91041114 {11 4 |12 0 j11 45/10 8 |11 O |11 125} 10 10-1| 9 1277

8 10 10 512 615 |11 4 812 8 7 7 35y 510 6 85 811 6 9 6 10 6143 8 2

165 53|54 158| 61 38 5711 {64 99|63 14'1| 62 106| 67 135, 64 91]59 13563 0 |56 46|59 77|58 48|58 37

w

86 0 [ % 0 {8 0 |8 0 §81 0 |8 0 {8 0 [8 0 {8 0 |8 O |8 0 {8 0 |76 0 |8 8 |80 4
2 47|, 0102/ 1 82/ 1 8 | 2101|~0141| 1 04,—0 2 21291 211 111 1124 2 23] 0125 2 33
153 10 [145 10 [149 12 143 3 (148 4 [152 0 (143 11 (149 115 ;152 6 151 85/149 11 |144 1 (137 10 J141 93140 11
1

Feeding and Manure,” Journal of the Royal Agricultural Society of England, vol. x. part 1. By reference it will be seen that tl
but little, or in some cases even lost. This was owing to the influence of losing their wool, which was shorn on May 29th, imme
between the final weights (unfasted) here given, in the Table, and those given for the respective animals at the conclusion of tk

MDCCCLIX. 4 M
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days.

Means of—

Lot2 | Lot3. | Tot4 | Lot5. | Lot6. || LM
Sheep.

'~lbs. oz. (Ibs. oz |lbs. oz [bs. oz. [lbs. oz |{lbs. oz
126 12 [134 0 [140 0 |133 32]134 0 [|132 154
2149 2 158 37158 15-7 154 411|151 56153 10
3(140 11 (149 57148 07149 3:3|145 116 ||145 145
3| 3113 3138] 3122] 4 22| 3 143| 3138
Ll 6 25| 6113] 6 147| 9117] 611 7 02
30 7 03] 6107 7 33| 6 25| 7 01) 6118
)| 2 04| 2 59 2 06| 2115 1104 2 37
il 2185 2115 2 99| 3 08| 3 05| 2143
)| 8 43] 3 18] 3 93| 3 64| 3 42| 3 81
'l 0 97| 0103 0 96| 0101| 0105 010
51 0128] 0121 0 12| 011 | 0 97| o1}
1 81| 1 93/ 1 79| 1 82| 1 67| 1 82

il 5 78| 6 54| 5127| 5135| 5112\ 5129
1149 2 22| 1155] 2 22| 2 51| 2 15
ii0 12 0 14| 0 17| 0 22| 0 2 0 14
0 39, 0 41| 0 4 | 0 38| 0 35| 0 38

il 0 838/ 0 49, 0 37| 0 39| 0 39| 0 38
4 75| 4115 410 | 4118] 4 93] 4 99
"9 12710 186| 10 61|11 15| 11 24| 10 106
8 2 | 7117 7 77| 8 41| 7 16| 710
158 37|60 135| 59 12:0| 64 114 59 10-4|| 60 7
80 4 |86 8 |86 12 |83 64|84 0 | 83141
2 33 2 02 1 78 1 15| 2 12| 1 94

~5140 11 (149 571|148 07149 3-3|145 11:6/|145 145

i

seen that the
29th, imme-
usion of the
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ArpEnpIx.—Tasre XXXII. Showing the Actual Weights (Ibs. and ozs.)

Orass XVII.—14 Sheep of Hampshire Down Breed, divided into 8 Lots—Fed respectively, for 63 days,
and Mangolds, and Lot 8 with Oilcake and Mangolds. Total period of Feeding Experiment 96 days ;

Lot 1.—Food :—
Clover Chaff—in fixed quantity.
. ) Swedish Turnips, highly manured, or
Designation of Parts. Mangolds—ad lbitum.

No. 1. No. 2. No. 3. No. 4. No. 5.

lbs. oz. 1bs. oz. lbs. oz. 1bs. oz. Ibs. oz.

Original weight............cccoiviiiiiiiiiiniiin 140 0 134 0 135 0 129 0 128 0
Final weight, unfasted (including shorn wool)* ..................... 158 6 153 0 161 13 150 0 150 15
Final weight, after fasting (including shorn wool)* .................. 146 6 145 0 151 13 142 0 142 15
SHOmAChS .vveuniiriitie i 4 8 3 45 3 6 312 4 2
Contents of stomachs ............occoviiiiniiiiii 912 8 55 613 7 4 9 9
CAULEAE ... eeven et e 6 14 511 7 4 6 6 0
Small intestines and contents ..............co.eoieiiiiin 3 7 2 2 3 0 29 2 106
Large intestines and contents.............c.co.coeviiiii 3 124 3 15 3 3 213 4 0

2 | Intestinal fab .......cooooiiiiiiiiiiiin e 213 213 312 2 135 3 2

E

_:g 0ol 09 09 0 87 0 91

:8 0 95 0 107 012 0 101 011
£ { Lungs and WIndpipe ....vvovevvrsns s 113 14 16 1 73| 1 66

g 1107 PO PP 3 135 5 105 6 35 5 8 6 1
g-n | 7 PP PPPNN 2 2 115 2 7 115 2 13
“ Gall-bladder and contents ............cooeeeiiiiiiiiiiiiiii. 0 08 | ... | ... 0 09 0 07
Pancreas (“sweetbread”) ......ooooioiiiiiiiiiiiinin 0 35 0 36 0 39 0 4 0 4
Milt OF SPLEEN wvvvvneneiiiiiiiineeeesereriiriee e 0 45 0 38 0 4 0 34 0 36
HEAA ..uueeriit i eeireii et ce it e e e e 415 414 4 9 4 107 4 10'5

Skin (with feet, &C.).. .. vvmrvrmiiiieiniiiniii 10145 | 10 7 10 13 911 10 1
‘Wool previously shorn* 76 5 0 713 8 0 715
Total “offal” PAItS ....oevreirirrrriiiririiriiiar e 63157 | 56 31 | 62 64 | 58 96 | 63 74
CATCASE +v.eevvvenererneneenuneeenniettrniieerartiesarsrnssaaeeiassansssnsneis 79 8 86 0 86 0 81 0 76 0
Loss by evaporation, error in weighing, &c. «....cocovvinninniniinnin. 2 143 2 129 3 66 2 64 3 76

Live-weight after fasting ..........c.ccoooiiiinin e 146 6 145 0 151 13 142 0 142 15

* Wool shorn May 29.
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of the individual Organs, and other separated Parts, of SHEEP.

with Clover-chaff, and Turnips differently manured ; then, for 83 days, Lots 1 and 2 with Clover-chaff
namely, from March 7 to June 11. Bred, fed, and killed at Rothamsted. XKilled June 12, 1849.

Clover Chilﬂ'oi—zi.n”‘ ﬁligg(gl—l;nﬁty. Clover Ohaﬂ'—I—Jiorf g;:;lF(;(l);ln:t_i{?y. Means of—
Swedish Turnips, manured with Swedish Turnips, unmanured—ad &bitusm, or
Superphosphate of Lime alone, or Oileake—in fixed quantity.
vMangolds——ad tbitum. Mangolds—ad Libitum. Lot 1. | Tot2. | Tots. ']il;te
No.6. | No.7. | No.8. | No.9. | No.10. | No.11. | No. 12. | No. 13. | No. 14. Shecp
Ibs. oz. |lbs. oz |[lbs. oz [lbs. oz }lbs. oz [lbs. oz |lbs. oz [lbs. oz |[lbs. oz |lbs. oz. (lbs. oz |[lbs. oz. |lbs. oz
139 0 (130 0 (129 0 |127 O {140 O (130 0 134 0 (124 0 [130 O {133 32131 131 96132 11
158 12 |154 12 (157 2 [146 13 167 05152 105157 1 (143 9 |143 12 |154 132|154 5-8|152 13 153 156
149 4 144 0 (14514 |138 5 159 85|146 65145 5 [135 13 136 0 {145 10 |144 57 144 9'8|144 144
4 4 | 310 4 11 313 312 3 5 313 3 7 311 3129 4 15| 3 96| 313
9 75| 8 25| 8 1 712 8 7 8 3 7 3 5 8 |10 3 8 55| 8 57| 7144| 8 3
5 34| 9 9 512 4 85| 8 75| 6 5 613510 5 4 4| 672 6 42/ 7 38| 6108
2 86| 2 9 2135 214 2 4 3 15| 214 2 45| 3 38} 2121| 2113 212 2 11-8
4 0 3 3 2123 3 15} 2 04| 3 2 3 3 2 7 2125 3 6 3 42| 2114} 3 16
212 210 2133 4 08] 4135 2142 210 5 05 3 35] 38 1'11| 3 1 3115 3 48
0122 0 79| 0 92 0104} 0 94| 0105 0102 0 9 010 0 93| 0 99/ 0 98il 0 96
0 871 0 87, 0 63| 0 83| 0124 010 0115, 0 55| 0 65| 0106 0 8 0 92| 0 94
113 157, 1 78 1 971 1 47| 112 1 83| 1 8 1 85{ 1 74 1 91, 1 83| 1 82
5 85| 511 6 13 513 5 85| 6 85| 510 5 7 5115 5 73| 5154 5123 5114
2 3 114 20 1154 2 52| 2 5 2 45| 2 2 2 2 2 17 2 01| 2 37| 2 19
0 21| 0 13 0 2 | ... 01 0 23| 0 2 | ... 01 0 08, 0 18] 0 16| 0 14
0 3 0 44| 0 36| 0 34| O 41| 0 35| 0 33| 0 23| 0 5 0 38|, 0 36| 0 36| 0 37
0 43| 0 45| 0 43| 0 37| 0 45| 0 3 0 34/ 0 38| 0 38{ 0 39| 0 42| 0 37| 0 39
50 4 8 4 5 41251 4 25| 49 4145 4 95| 5 0 4118 4104 4103 4108
1013 {10 1 [1013 |10 75}§11145|14 2 |11 11 8 14 9 9 {10 61|10 86 11 37| 10 11-7
8 12 612 7 2 713 6 05| 5105|10 1 6 9 6 12 7 36| 7 97| 7 02| 7 45
64 336110 |61 13|60 27}62157 (6311 |64 82|59 61|59 111160 15:1| 61 127| 62 11} 61 95
82 0 (81 0 (8 0 |75 0 |95 0 (84 O (79 O (75 O [74 O }81112|8012 |81 64| 81 52
3 07, 1 6 (-0 33| 3 23; 1 88|—1 45| 1128 1 69| 2 49] 2157| 113 1 23} 1157
149 4 |144 0 |145 14 (138 5 |159 835|146 65(145 5 (135 13 (136 0 (145 10 |144 57 (144 9-8|144 144
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MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

ArpENDIX~~TaABLE XXXIII. Showing the dctual Weights (Ibs. and ozs.)
Crass XVIIT—21 Sheep of various Breeds and Modes of

Designation of Parts.

Hampshire Down Breed.
Killed December 18, 1851.

Sussex Down Breed.

No. 1 No.2. | No.3. | No.4 No.5. | No.6. | No.7 No. 8 No.9. | No. 10.
1bs. oz [Ibs. oz. [lbs. oz |[lbs. oz {lbs. oz. [lbs. oz |lbs. oz [lbs. oz |[lbs. oz [lbs. oz
Original Weights ....v.vevrevvviiiiiiiiriiinieiiiiennead e | v L s | s 76 0 |8 0 {91 0 |8 0 |79 0 |8 0
Final weight, unfasted ....................ccoennen. 224 0 224 0 243 0 (218 0 {158 O 166 O |184 O (163 O 150 O [i84 O
Final weight, after fasting ..............c.ccooennnn, 211 0 (214 0 (231 0 (209 O {150 O {1568 O (176 O (155 O (142 0 174 ©
Stomachs .........cooviiiiniii 4 1 411 2 8 4 2 3 4 311 4 0 3 15 2 8 313
Contents of stomachs ..................ccevun. 213 (1015 912 5 8 50 413 4 14 4 05 4 9 5 8
Canl-fab.........cccoovviiniiiiiinnii e 1414 11113 |13 8 | 1312 8 0 713 |[1310 1111 7 75 914
Small intestines and contents.................. 113 2 3 |.214 2 4 2 2 2 9 2 0 115 1 6 21
Large intestines and contents.................. 2 8 310 3 0 210 2 65 2 6 2 11 2 25 211 2 85
Intestinal fab............o.ooooil 6 9 4 4 613 6 10 4 1 513 5 5 6 0 3 7 5 2
=, Heart and aorta .........ooooveeviviinieniiniin. 012 0125 0145} 012 0 9 014 010 0105, 012 011
Eg Heart-fat ........ooooviiiiiin . 07 0 8 0135 1 4 0 6 0 9 0105 0 8 0 4 0115
;&: Lungs and windpipe .........ccocoevveinniinnnes 21 20 115 1 75§ 1 3 1105 1 5 15 110 1 35
34 Blood ..o 7 35, 8 0 8 8 7 250 5 9 6 85/ 515 6 0 5 14 711
?.;4 TAVEE  ovviiiiriiieii e 3 15| 2 95| 3 35| 2 2 2 2 2 55, 2 3 2 25| 1 85| 2 6
§ Gall-bladder and contents ..................... 0 23, 0 26| 0 03| 0 16§y 6 €9, 06 ©¥7| 0 22| 0 1 0 09 0 I
§ Pancreas (“sweetbread”) ..o 0 45| 0 35, 0 45| 0 4 0 26/ 0 43| 0 35 0 2 0 48| 0 38
Milt or spleen ......oocoveviiiiiniiiiiiiinn 0 45, 0 55| 0 65, 0 55{ 0 5 6 3 05 0 4 0 65| 0 6
Bladder........cocooviiiiiiiiiiii 01 0 07{ 0 13| 0 09§ 0 05| 0 &5, 0 1 0 07 0 05 ¢ 08
Head ...ooooviiiiiiiiiiini e 5 75| 514 6 4 5 9 4 6 4 45) 4 5 4 5 413 415
Skin and wool (with feet, &c.) ............... 20 0 |24 0 |20 8 1512 16 8 |18 8 |16 & |15 8 (18 O |18 4
Wool shorn in Spring* ................ooeniee B 06| (5B 0)[ (B 4) | (7 8§ 06)| (6 0 (7 8|9 0)| (8 0 (7 8§
Miscellaneous trimmings .....coovvevvvenn e Lo | s ] b ] e ] e s
Total “offal ” parts .......ccoooviiviiininnniiiiinnn. 72 68|82 03|81l 616911 [56 15|62 75|63 122 59 132 55 107| 65 86
Carcass ........ovvviiiiiiiiniii 137 8 |130 4:5|149 105|139 145§ 95 5 |96 4 (113 65|96 6586 9 (109 15
Loss by evaporation, error in weighing, &e. ...... 1 12| 1112|-0 06{—0 95{—1 65/—0115|-1 27|—-1 37|—0 37|-0 101
Live-weight, after fasting ........coooovvivriininiienn, 211 0 214 O (231 O (209 O {150 O (168 O (176 © {1556 O (142 0 |174 O

* Tt should be mentioned, that in the case of these animals killed in December, the weight of wool shorn in the previous Spring, is not included
proportions of the different parts, which are recorded in Appendix-



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 625

of the individual Organs, and other separated Parts, of SHEEP.

Feeding, about 12 year old; of more than Average Fatness.

Leicesters and Cross-breds. Killed December 21, 1853. Means of—
Killed December 18, 1851. Cross- | Cross- The
bred bred Leicester Wethers. The The 7 The
Ewe. | Wether. 4 10  |Leicesters|) o}
Hants | Sussex and Sheep.
No. 11. | No. 12. | No. 13. | No. 14. | No. 15. | No. 16. | No. 17. | No. 18. | No. 19. | No. 20. | No. 21. Downs. | Downs %;ggss:

Ibs. 0z. [lbs. oz |lbs. oz |[lbs. oz |lbs. oz |lbs. oz |lbs. oz (lbs. oz |[lbs. oz [lbs. oz [lbs. oz jlbs. oz |lbs. oz .|lbs. oz | lbs. oz
89 0 |79 0 |83 0 |8 0 |95 0 {82 O |84 O {8 0 |8 0 (77 0 |8 O | ... 82 8 | 85114} 96 114
189 0 165 0 (192 0 (182 0 {158 0 (171 O (195 0 (152 0 (173 O (140 0 (148 0 [227 4 |173 48[162 68 ‘179- 153
182 0 (157 0 (184 O (173 0 [150 O ({159 O (184 O (143 0 |163 O [132 0 {139 0 216 4 (165 1:6(152 137|170 12-2
310 3 6 312 311 3 9 3 14 4 8 311 4 4 312 4 0 3135, 3 77| 3152| 3113
514 | ... 7 6 410 712 710 9 1 6 9 6 2 812 8§ 2 7 4 4106 7114 6 28
12 95 910 |10 1 10 11 5 85| 6 35| 611 3155 5 38 310 3 i4 13 77,10 28] 65 02| 9 11
1135 115 115 2 0 2 2 2 6 3 6 2 6 210 3 2 2 11 2 45| 1156] 2107| 2 43
3 2 3 6 3 3 215 2 14 3145 38 85| 3 2 3 4 3 8 3 8 215 2119 3 62| 2159
6 4 312 5 3 5 4 3 55 113 3 0 2 42| 213 1 97 2 2 6 1 5 03| 2 68| 4 57
0105 010 013 013 0 &7| 0108 0106 011 011’5, 0 9 09 0 127 0. 113} 0101} 0112
012 0 95| 1 2 09 012 0127, 1 19| 0135, 0125| 0135] 011 0121 0 97} 0133} 0114
1 55 1 4 1 751 1 6 1 37 1 4 210 1 85| 111 1 95| 1125 1139| 1 6 1108 1 91
6 75 6 9 7 05| 7 25} 5 3 6 9 6 14 5125 5155 5 8 6 0 7114 6 78| 5158|| 6 89
2 6 2 3 2 7 2 45) 2 0 20 2125 2 2 2. 75| 2 7 2 3 2121 2 32| 2 46| 2 54
0o 08/ 0 11| 0 25| 0 15} 0 05| 0 04, 0 07/ O 1’5/ 0 19| 0 13| O 154 0 21| 0 13| 0 11} 0 14
0 33, 0 35| 0 35/ 0 43 0 23| 0 23 0 28| 0 23, 0 27 0 28| 0 2 0 41 0 36| 0 24| 0 33
05 05 0 6 0 63F 0 29| 0 35| 0 4 0 35/ 0 37| 0 3 0 35| 0 55| 0 54| 0 35| 0 48
0 05/ 0 08/ 0 07y 0 06] O 1 0 08 0 14| 0 07 0 1 01 01 VO 09! 0 07{ 0 1 0 09
4 9 4 7 413 414 4 25| 4 85| 4 55| 4 35| 4 75| 4 25| 4 4 5126 4 91| 4 48| 4109
18 4 |16 8 |17 6 |18 4 |1712 |19 4 |21 5 |20 4 |20 8 |17 4 |19 4 |20 1 |17 42|19 59|18 &1
@ 0)| (9 0)| (6 8) | (7 4))(7 0)|(6 8| (B 0| (B 0@ 0| 0| (@B O)BGI15 |7 6;) (710:3)| (7 3)

.............................. 01 0 3 0 2 0 2
68 51|54 13967 5765 47§57 56[61 6 |70 69|57 14761 68|57 63|59 85]76 61|61 147]| 60 138|| 64 65
118 85{96 7 (116 25108 4 {93 7 |98 147(11212 |8 75|99 3 |74 6 |80 9 139 54103 22|92 16106 57

0 24| 5111 0 78|—-0 87}]-0126|—-1 47| 0131|{-0 62 2 62| 0 37|~} 5] 0 85| 0 07|—0 17| ...
182 0 {157 0 (184 0 (173 0 {150 O {159 0 (184 0 (143 O (163 0 (132 O (139 0 [|216 4 |165 16152 13:7|]170 12-2

either in the recorded * Final Weight,” or in the sum of items at the time of slaughtering. Nor, is it taken into account in calculating the Percentage
Table LVIIL. It is, however, given above, parenthetically, as Memorandum.

MDCCCLIX. 4N




626 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

Arppenpix.—Taprn XXXIV, Showing the Aetual Weights (lbs. and oz.)
Crass 1.—9 Pigs, divided into 8 Lots, each with rather different Food *.

Lot 1.—Food :— Lot 2.—Food :—
Bean and Lentil meal—in |Indian meal—in fixed quan-
i . fixed quantity. tity.
Designation of Parts. Bran—ad lbitum. Bran—ad libitum.

No.1. | No.2. | No.3. | No.4. | No.5. | No.6.

) : 1bs. oz |lbs. oz |lbs. oz |lbs. oz |lbs. oz |lbs. oz.
Original weight ...........cooeveeviiiiinrinnnnn. 156 0 (142 0 (130 0 149 0 (138 0 (129 0

Final weight, unfasted ................ccovun.. 210 0 (151 0 (188 0 {186 O (190 O |[I83 0
Final weight, after fasting..................... 200 0 [144 0 175 0 178 0 [178 0 175 0
Stomach and contents .................. 4 6 2 2 2 45} 2 7 3 6.] 3 4
Caunl-fab ........oovviiiiiii 011 010 (U3 15 1 15 0135
Small intestines and contents ......... 9 2 212 514 312 6 10 5 4
Large intestines and contents ......... 15 1 5 3 8 12 5 65|10 0 8 4
Intestinal fat, “mudgeon,” &e. ...... 1 13'5 1 155) 1 250 2 75| 111'5) 1 65
3, | Heart and aorta ........ccoccoovecnnnnn. 0105 0 8 | 0 85/ 0 9 | 05 | 09
% Lungs and windpipe ............coooin 19 1 8 11151 1 8 1 45 1 8
,:%’ Blood ....oooiiiiiiii 813 6 11 5 9 711 7 2 6 0
g SLaver 3 8 20 3 0 2 5 214 210
§ Gall-bladder and contents............... 0 45/ 0 28 0 18) 0 22| 0 15| 0 18
£ | Pancreas (“sweetbread”) ............... 0 45/ 0 55/ 0 45| 0 65/ 0 5 | 0 45
5'1%( Milt or spleen..........coovvvviriinnninen. 05 0 45| 0 7 0 45| 0 35| 0 4
Bladder .....ccoooiviiiiiiiiiiiin 0 18 0 1.2 0 15} 0 28| 0 15| 0 1%
Penis (or uterus) .............. . 008 0 68 0 5 | ... | ... 0 6
TONGUE +.ovvvviviiriiiiiineniiiins 1 251 10 0135 1 2 014 0135
LT O 0 4 0 25, 0 3 0 3 0 2 0 22
Miscellaneous trimmings ............... 013 0 5 0 3 0 18/ 0 9 0 3
Total “offal” parts .........ccooeeiiinninninn 49 53|25 38|32 03]|29138|3611 |31 155
Carcass (including head and feet) ......... 147 14 117 14 (139 4'5]148 125|138 14:5 142 75

Loss by evaporation, error in weighing, &e.| 2 12-7| 0 142| 3 11.2{—0103| 2 65| 0 9

Live-weight after fasting ....................| 200 0 (144 0 (175 0 [178 -0 [178 O [176 O

# For particulars of the feeding experiment, vefer to Pens 9, 10, and 11, under the head of ¢ Experiments



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

of the individual Organs, and other separated Parts, of PIGS.

Somewhat wnder Fattened—the Food containing a considerable portion of Bran.

Lot 3.—Food :— Means of—
Bean and Lentil meal, and Indian meal
Bran-—ad—l_z%gtgfrid quantity.
Lot 1. Lot 2. Lot 3. The
No. 7. No. 8. No. 9. 3 Pigs. 3 Pigs. 3 Pigs. 9 Pigs.
1bs. oz lbs. oz. 1bs. oz 1bs. oz. lbs. oz. lbs. oz. 1bs. oz.
137 0 150 0 136 0 142 107 138 107 141 0 140 12'5
200 0 204 0 210 0 183 0 186 53 205 0 191 71
196 0 198 0 201 0 173 0 177 0 198 5-3 182 124
312 3 1 211 2 148 3 03 3 27 3 06
15 11 015 0 107 1 13 1 17 0 152
5 7 6 4 512 5 147 5 33 513 5 103
9 0 10 1 10 1 9 107 7 142 9 114 9 14
2 05 115 1 6 1 58 1139 1126 1 108
09 0 85 09 09 0 77 0 89 0 85
115 1 103 113 1 95 1 68 1128 1 97
78 75 8 7 7 04 6 15 712 7 38
30 212 3 8 2 133 2 97 3 14 2135
0 28 0 12 0 2 0 3 0 18 0 14 0 21
0 65 0 45 0 45 0 48 0 53 0 52 0 51
05 0 4 05 0 55 0 4 0 47 0 47
0 3 0 2 0 2 0 15 0 19 0 24 0 19
............ 0 8 66 0 6 0 8 0 68
015 1 3 014 10 0 152 10 0157
0 25 0 3 0 35 0 32 0 24 0 3 0 29
0 15 0 33 0 6 0 7 0 46 0 36 0 51
36 128 36 148 37 15 35 85 83 14 37 88 35 61
157 5 162 6 163 55 135 01 143 62 161 02 146 75
1 142 -1 48 —0 45 2 74 0 84 -0 37 0 14-8
196 0 198 0 201 0 173 0 177 0 198 538 182 124

with Pigs—Series 1,” Article—* Pig Feeding,” Journal of the Royal Agricultural Society of England, vol xiv. part 2.
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628 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

ArpeNpIx.—TaBrE XXXV. Showing the dctual Weights (1bs. and ozs.)
Crass I1.—12 Pigs, divided into 4 Lots, each with rather different Food*. Moderately

Lot 2—TFood :—
Desgntion of Do, Bonn and Tenil menl-—ad itum, | 1ndian meal—in ixed quantity.
No. 1. No. 2. No. 3. No. 4. No. 5. No. 6.
OFiginal Weight.....................ooooooveorossesrsrsssses A B R F A I A
Final weight, unfasted .................oooo.oooovrooroe. 283 0 [231 0 |239 o |304 0 |246 0 |238 0
Final weight, after fasting ............cccc.oeeviivrinenne 266 25 | 224 0 |23 0 202 o |237 0 |224 0
Stomach and contents ...............coceeeenen.. 3155 2 4 3 45 2 32| 210 19
CAULFAG. .. 1 35 19 0135 1115 0152 115
Small intestines and contents........c........cun..s 4 115 4 11 5 0 5 1 5 0 4 8
Large intestines and contents........................ 910 8 695 11 14 10 2 9 8 6 3
Intestinal fat, “ mudgeon,” &e. ............... ..... 4 98 3 128 3 33 6 5 3 0 3 2
2. | Heart and aorta «...ooovevrerrieeieiianinannns 0108 09 011 0113 | 0 98| 0115
% Lungs and Windpipe .........c.cc.ooeierreiieeneannns 1132 1 8 1105 1155 1 7 1 71
2 [Blood oo 9138 | 8 95| 9132 | 10m 9 85| 10 0
Eﬁhver ...................................................... 415 46 315 41 36 40
2, | Gall-bladder and contents ...................o....... 032| 02| 02 025 017 03
%; Pancreas (“sweetbread”) ...l 0 42 0 75 0 92 0 142 0 82 0 92
DB | Milt or SPLOEN ...vvovvevreiriieeeei e 0 65 05 0 58 0 58 0 65 05
Bladder........c..oveeiviisieieese e 0 25 0 28 0 4 0 4 0 28| 0 18
Penis (or uberus) ..........ocooveiiiiiiininn. Looes | 0 82 | ... 0 58
TONGUE . .veevvieveearseeeenreereasseee e eeeers s oas 13 1 02 1 35 1 25 1 08 0 145
TIOBS 1vvevveeerereeesen st eee ettt 0 35 0 35 0 3 0 3 0 335 0 3
Miscellaneous trimmings ........................... 0132 | 0115 | o11r5| 0 9 0115 | 0 68
Total “Offal” PALLS ..evvvevsiereerrereinreeeaeeeereenen. 45 8 38 125 | 43 12 47 87 | 39 35 | 3 112
Carcass (including head and feet) ...................... 223 2 18412 | 18210 |24015 [195 85 |188 4
Loss by evaporation, error in weighing, &c. ............ -2 75 0 75 310 3 83 2 4 0 08
Tive-weight after fasting .............ccocoeveiierennnnnn, 2066 25 | 224 0 | 230 0 |22 0 |27 o |24 o0

* For particulars of the feeding experiment, refer to Pens 1, 2, 3, and 4, under the head of “ Experiments



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 629

of the individual Organs, and other separated Parts, of PIGS.
Fattened—the Food containing a considerable proportion of Bean and Lentil Meal.

Lot 3.—Food :— Lot 4—Food :— Means of—
Bran—in fixed quantity. Indian meal and Bran—in fized quantity.
Bean and Lentil meal—ad libitum. [Bean and Lentil meal—ad Lbitum.
Totl. | Lot2. | Lot3. | Lot4. The
3 Pigs. | 3 Pigs. | 3 Pigs. | 3 Pigs. 12
No. 7. No. 8. No. 9. No. 10. No. 11. No. 12. Pigs.
Ibs. oz. Ibs. oz Ibs. oz. 1bs. oz 1bs. oz. 1bs. oz. lbs. oz. [lbs. oz [lbs. oz [lbs. oz |lbs. oz.
163 0 131 0 128 0 173 0 131 0 123 0 146 107 {140 10-7 {140 10-7 (142 53 |142 ‘ 94
248 0 183 0 202 0 302 0 207 0 189 0 251 0 (262 107 (211 0 (232 10-7(239 54
238 0 173 0 194 0 281 8 191 8 178 0 240 08251 0 (201 107217 O |227 69
2 14 3 05 213 3 4 2 14 3 0 3 271 2 21| 2145, 3 07| 213
1 7 0 153 011 1 45 1 3 0 95 1 33| 1 411 1 04} 1 03 1 2
612 4 7 4 75 6 9 4 0 315 4128 4137 5 35| 4133| 4148
10 4 8 0 8155 | 12 4 8 10 8 3 9155, 8 97 9 121 911 9 54
27 10 2 7 3 45 215 110 314 4 23| 1153 2 98| 3 24
0 62 09 0 77 0 143 0 83 0 98 0103 0109 0 76 0108 0 99
1 115 1 8 1 35 20 1 145 1 8 1106f 1 99/ 1 77| 1128} 1102
813 7 4 713 8 65 9 4 9 7 9 68|10 12| 7154 9 05| 9 2
4 4 210 2 155 5 2 312 2 11-5 4 67| 4 03] 3 45| 3138|| 3143
0 3 0 15 01 0 18 0 25 01 0 25{ 0 24| 0 18 0 18} 0 21
09 0 6 0 68 0 92 0 73 0 6 0 7 0105/ 0 73/ 0 75| 0 81
0 5 0 45 0 4 0 65 0 52 0 52 0 58| 0 58/ 0 45| 0 56| 0 54
0 28 0 32 0 3 0 35 0 32 0 35 0 31, 0 29| 0 3 0 341 0 31
.................. 0 58 0128 0 7 0 58 0 81
1 4 015 0 128 1 0 014 0 135 1 22| 1 06 0159 0145 1 03
0 35 0 3 0 3 0 4 0 35 0 3 0 33 0 32/ 0 32| 0 35| 0 33
1 8 013 0 115 0 92 ... 09 0121 0 91} 1 02| 0 91| 0118
43 2 32 4 34 78 46 88 37 45 34 3 43 35140 157 36 10 | 39 122l 40 42
192 65 | 141 3 157 6 235 7 158 63 142 12 196 13-3 208 3-8(163 10:5 {178 13-8 186 14'4
2 75| -0 7 2 22| -0 78 -4 28 L U R 1125 162 |—-110 0 43
238 0 173 0 194 0 281 8 191 8 178 0 240 081251 0 |[201 107217 O |227 69

with Pigs—Series 1,” Article—* Pig Feeding,” Journal of the Royal Agricultural Society of England, vol. xiv. part 2.

MDCCCLIX.



630 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

ArrENDIX.—TABLE XXXVI. Showing the Actual Weights (lbs. and ozs.)
Crass IT1.—15 Pigg, divided into 5 Lots, each with rather different Food*.

Lot 1.—Food :—
Indian meal—ad Lbitum.

Lot 2.—Food :—
Bean and Lentil meal—in
fixed quantity.

Lot 3.—Food :—
Bran—in fixed quantity.
Indian meal—ad Lbitum.

Designation of Parts. Indian meal—ad lbitum.
No.1. | No.2. | No. 3. § No.4. | No.5. | No.6. | No.7. | No.8. | No.9
lbs. oz. |lbs. oz. |lbs. oz [lbs. oz. |lbs. oz. |lbs. oz [lbs. oz |lbs. oz |lbs. oz
Original weight.........coovvevvieiiieniiinn. 168 0 (128 0 (135 O {157 O |[l44 O (144 O |48 0 {126 0 (141 ©
Final weight, unfasted ........................ 263 0 |187 0 (210 O [266 O (235 O (255 O [254 O (196 0 (292 0
Final weight, after fasting .................. 253 8 181 8 (208 0 §262 0 223 0 (248 O f[244 O (190 0 (279 O
Stomach and contents .................. 215 3 05 2 2 2 0 2 3 2 2 2 95 115 2 125
Caul-fab......cccooooviiiiniiii 110 0143 1 12§ 1 7 0145| 113 1 45| 1 85} 1 4
Small intestines and contents ......... 410 3 05 4 15} 3 8 313 3 14 3 2 3 2 4 14
Large intestines and contents ......... 7 05| 5115 5 6 9 1 6 8 7 5 ({11 0 7 8 711
Intestinal fat, *“ mudgeon,” &e. ...... 4105{ 2 85| 111'8] 4108 2 85| 5 9 210 3 3 4 0
», | Heart and aorta .............c.cceeene 011 0 92| 0105] 011 0105 010 0105f 0 95 013
% Tungs and windpipe .................. 113 15 111 110 1 73| 114 15 15 2 4
:é’ Blood.....veiiiiiii 9 1 6 9 713 9105 6 8 8 14 7 65| 614 8 38
E L LAVEr v 3 65| 210 2 152f 314 3 05| 3 4 4 5 30 315
g-q Guall-bladder and contents ............ 0 15| 0 05/ 0 22} 0 25, 0 18f 0 25§ 0 15| 0 08| 0 22
g Pancreas (* sweetbread”) ............ 0 88 0 53| 0 9 0 75| 0 45| 010 0 62| 0 52| 0115
Vg; Milt or spleen ............. e 0 42] 0 43| 0 45 0 45} 0 52| 0 55 0 4 05 0 55
Bladder..........ccooovviniiniiniiienee 0 18 0 2 0 1551 0 32| 0 32| 0 22] 0 25| 0 28| 0 45
Penis (or uterus) ..........coooeviien 0 85 ... 0 85 0 83| ... | ... 95| ]
TONGUE Lvvvviviiiiiveci e, 1 15 013 0155 1 05 0145 1 25§ 1 2 1 15} 1 3
TOBS toivviii 0 32| 0 32| 0 28] 0 3 0 3 0 35 0 25| 0 25| 0 385
Miscellancous trimmings............... 01154 0 9 01 1 3 1 53| 012 1 6 0 4 0105
Total “offal” parts ..........ccooverurnernnnn. 39 65|28 98|30 52|40 88|30 148|388 11-2138 72|31 18|39 52
Carcass (including head and feet) ......... 217 6 (156 2:5(1756 11-5{219 75(190 14:5 (208 1-5/204 11 |157 85235 15
Loss by evaporation, error in weighing, &c}—3 4:5|—-3 43| 1153} 1157 1 27| 1 33| 0138 1 57| 4 93
Live-weight after fasting ..................... 253 8 |181 8 208 0 262 0 223 O (248 O 244 O [190 0 [279 ©

* For particulars of the feeding experiment, refer to Pens 5, 6, 7, 8, and 12, under the head of “ Experiments with




SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 631
of the individual Organs, and other separated Parts, of Pigs.
‘Well Fattened—the Food containing a considerable proportion of Indian-corn Meal.

Bean%?ﬁizliznfﬁoi;{, and | Bean Lagxtdf’f;rﬁiolo%;—al, In- Means of—
Bran—in fixed quantity. dian meal, and Bran—

Indian meal—ad lbitum. each ad libitum. The

Lot 1. | Lot 2. | Lot 3. | Lot4. | Lotb. 15
3 Pigs. | 3 Pigs. | 3 Pigs. | 3 Pigs, | 3 Pigs. Pigs.

No. 10. | No. 11. | No. 12. | No. 13. | No. 14. | No. 15.

Ibs. oz. |lbs. oz |[lbs. oz |lbs. oz [lbs. oz [lbs. oz [lbs. oz |[lbs. oz |{lbs. oz (lbs. oz |lbs. oz |lbs. oz

145 0 144 0 [143 0 [149 0 [130 O |150 O }143 107|144 53 (138 53 |144 143 0 ||143 75

294 0 1250 O 255 0 [271 0 163 0 244 O [220 0 (252 O (247 53266 53226 0 [1235 10-7

284 0 (242 0 239 0 [267 O (165 O (236 O [214 53[244 53237 10-7(255 O (222 107234 12:7
21 3 2 2 14 4 8 30 212 2111 2 16 2 7 2144} 3 67| 2114
1115 1 45 1 851 1 5 1 95| 0145] 1 32| 1 62| 1 4 1 82| 1 43| 1 52
5 2 4 2 5 5 3 14 3 6 3 2 3147 3117 311-3] 4137| 3 73| 38149
910 {10 8 710 8 0 510 6 9 6 07| 710 8 11'7| 9 4 611:7| 7108
5 2 2 85 112 2 93| 2145 2 1 2155 4 41| 3 43| 3 21| 2 83| 3 36
013 0105 0 95 012 0 75| 0 9 0102 0105 011 011 0 95| 0104
110 112 110 113 1 45, 1 3 1 97 1104 1 10| 1107] 1 68} 1 9%
8 14 9 4 811 8 10 514 81 713 8 55| 7 79| 8151 7 83| 8 04
4 2 3 4 35 3 6 2 8 3 4 2159 3 62| 312 3 9 3 07| 38 56
0 2 0 15| 0 37] 0 15y 0 05| 0 15} 0 14, 0 23] 0 15\ 0 22| 0 12| ¢ 17
0125 0 75| 0 68 0 5 05 0o 7 0 77, 0 73| 0 76 0 89| 0 57| 0 75
05 0 55, 0 5 05 0 3 0 45} 0 43| 0 51| 0 48] 0 52| 0 42| 0 47
0 35| 0 25| 0 18] 0 28/ 0 13| 0 4 0 18/ 0 29/ 0 33| 0 26| 0 27| 0 27
...... 0 85| 0 9 0 6 0 55| ... 0 85/ 0 83 95| 0 87|, 0 57 i
1 15 1 0 11 1 8 0125 015 0153, 1 05| 1 22, 1 09 1 12} 1 08
0 3 0 3 0 25 0 32| 0 3 0 3 0 31 0 32| 0 28| 0 28| 0 3 0 29
1 3 0 55| 0 97] 012 09 0 951 0 72| 1 14| 0122| 0114 0102} 0 117
43 10|39 95|36 125|138 88|29 18/ 31 4 |32153|37 12|3611'1|40 29|33 15| 385 158

238 3 |200 6 (200 6 226 125|133 4:5|202 11 |183 1-3|206 251199 1-7/212 15-7 (187 933|197 125
2 3 2 05| 1135) 1107 2 97/ 2 1 |—=1113| 1 16| 1139| 1134| 1159 1 04

284 0 (242 0 (239 0 [267 O (165 0 (236 0 |214 5-3|244 53237 107|255 0 [222 107|234 12-7

Pigs—Series 1,” Article—* Pig Feeding,” Journal of the Royal Agricultural Society of England, vol. xiv. part 2.
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632 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

Arpenpix.—TaBLE XXXVII. Showing the dectual Weights (1bs. and ozs.)

Crass IV.—12 Pigs, divided into 4 Lots, according to the Food*. Moderately Fattened.

Lot 1.—Food :—

Lentils, and Bran—in fixed quantity |

Lot 2.—Food :—

Lentils, and Bran—in fixed quantity.

Designation of Parts. Sugar—ad libitum. Starch—ad lbitwm.

No. L. No. 2. No. 3. No. 4. No. b. No. 6.

Ibs. oz. Ibs. oz. Ibs. oz. 1bs. oz. 1bs. oz Ibs. oz.

Original weight........... B R NRTRITEITIILPS 109 0 82 0 95 0 89 0 106 0 91 0

Final weight, unfasted: .........cocooevriviivirinnnneinnnn. 181 0 168 0 184 0 167 0 204 O 162 0

Final weight, after fasting ...........c.oooveiiiiinnns 178 0 163 0 175 0 160 0 198 0 153 0
Stomach and contents ............c..o. e 1 8 112 2 35 2 5 1 135 1 65

Caul-fat.......ocoinvieiiiiini 1 1 1 25 0 143 1 05 1 13 012

Small intestines and contents ..................... 3 2 3 9 3 3 310 3 14 3 2

Large intestines and contents ..................... 8 2 713 7 4 9 6 10 1 10 6
Intestinal fat, “mudgeon,” &e. ..........ooivviss 0 157 11 1 0 10 9 14 0 145

2, Heart and aorta ........c.ccooevviniiiiimniinnnnn 0 88 09 0 87 0 73 0 95 0 9

Eg Lungs and windpipe 1 32 1 6 1 95 1 4 1115 110
.:% Blood ... 5 65| 512 6 5 6 2 7 6 6 145
E< LAVEr covviiiiiiiicie e ) 2 85 3 45 213 2 125 3 0 2 115

§.. Gall-bladder and contents ........................ 0 18 0 23 0 07 0 3 0 34 0 3
é Pancreas (“sweethread ”) ..o 0 4 0 6 0 4 0 48 0 58 0 45
f% Milt or spleen ....vovmneiiriiineeiiieeien 0 35 0 4 0 45 0 3 0 4 0 38

Bladder........ooovuiiiiiiiiiiii 0 33 0 5 0 15 0 3 0 15 0 2
Penis (0r uterus)..........coovimeiiiiiiniinninn, S 45 48 05 0 45

TONGUE +.vvvviireeiieci i 1 25 1 05 1 25 10 0 145 013

Toes wvvviiiiiiiviiin ) 0 25 0 2 0 25 0 2

Miscellaneous trimmings ... b | ] 0 25 0 25 0 2
Total “offal ” Parts .........coocveiviiiiiiincniiiiinnnns 26 68 | 28 78 | 27127 | 30 64 | 32 14 30 88
Carcass (including head and feet) ..................... - 144 15 132 5 147 67 125 57 | 163 55 | 121 115
Loss by evaporation, error in weighing, &c............. 1102 2 32 | -0 34 4 32 1125 0117

Live-weight after fasting ...........c...o.ccooieininn 173 0 163 0 175 0 160 0 198 0 153 0

* For particulars of the feeding experiment, see Article-—¢ On the Equivalency of Starch and
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of the individual Organs, and other separated Parts, of PIGS.
The Food consisted, in considerable proportion, of either Starch or Sugar.
Lot 3.—Food :— Lot 4.—Food :— Means of—
Lentils, and Bran—in fixed quantity] Lentils, Bran, Sugar, and Starch
Sugar, and Starch—ad lbitum. —each ad libitwm.
Lot 1. | Lot2 | Lot3. | Lots. | b
No.7. | No.8 | No.9. | No.10. | No.1l. | No.12 |3 Figs | 3 Pigs. | 3Pigs | 3Pigs | pi
1bs. oz. 1bs. oz. Ibs. ozs. | lbs. oz. 1bs. oz. Ibs. oz. |lbs. 0z. [lbs. 0z. (lbs. oz. |lbs. oz |]lbs. oz
87 0 108 0 98 0 100 0 94 0 95 53|95 0 |{93106|97 53| 95 58
177 0 172 0 204 O 211 0 208 0 185 0 177 106|177 106184 5-3|201 533|185 4
168 0 163 0 196 0 205 0 193 0 182 0 |170 5:3|170 53175 106|193 53|177 66
2 2 115 2 47 111 211 2 135 1132 1137 2 19| 2 65| 2 08
10 11 1 05 1 55 1 05 1 35 1 06| 0153} 1 05| 1 32 1 09
31 3 6 413 4 3 5 2 413 3 47 3 87| 312 4 11.3) 3132
79 8 14 8 9 9 8 8 8 10 12 71171 915 8 53| 9 93| 8 143
1 6 014 1 7 1 65 1 7 015 1 02| 0148 1 37| 1 42 i 1 17
0 85 0 85 010 0 95 09 09 0 88/ 0 86| 0 9 0 92 0 89
1 4 1 27 17 1 68 1 8 1 4 1 62| 1 85| 1 46| 1 63| 1 64
510 6 1 6 0 7 65 6 2 6 13 5131 6 128| 5 143| 6 12:5| 6 52
2 115 2 7 2 155 3 6 4 05 3 7 2 14 2133| 21113 3 98| 3 01
0 18 0 23 0 2 0 3 0 32 0 2 0 16, 0 31| 0 2 0 27| 0 24
0 52 0 43 9 45 0 58 05 0 6 0 47| 0 5 0 47| 0 56| 0 5
0 4 0 35 0 35 0 4 0 35 0 35 0 4 0 36| 0 37| 0 37| 0 37
0 2 0 25 0 23 0 25 0 25 0 25 0 21 0 22| 0 28| 0 25| o 22
................. 0 6 0 85 0 45| 0 48| ... 0 72 0 56
0 145 014 015 015 0 135 0 12-8 1 18| 0145| 0145| 0 138| 0 152
0 2 0 2 0 3 00 0 25 0 25 0 25| 0 22] 0 23| 0 25| 0 23
0 37 0 35 05 035 0 6 0 13| ... 0 23| 0 41| 0 41| o 35
27 52 28 53 31 6 33 81 33 127 34 86 §27 13731 44|29 02|34 24| 30 114
137 6 132 97 | 160 14 168 93 | 155 145 | 144 115 |141 9 |136 129|143 9-8|156 6'4(144 95
3 48 21 312 2 146 3 48 2 119 0146 2 4 3 06) 2125 2 17
168 0 163 0 196 0 205 0 193 0 182 0 {170 5-3|170 53175 106 (193 53177 66

Sugar in Food ”—Report of the British Association for the Advancement of Science for 1854..
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ArreNpix.—TaBLE XL. Showing the Percentage Proportion of the individual Organs, and other

Calves. Heifers. Bullocks.

No.1. | No.2 | No.1. | No.2. | No.1. | No.2. | No.3. | No.4 { No. 5.

Durham
breed . Scotch; | Dutch;
o (analysed| gv;;ifs’ Welsh, | long- | lately
Designation of Parts. Short- | as fat); | Welsh; old; | Mixed | Mixed |horne d’; horned ; | grass-fed

horned; | taken | 3to4 4 years

; latel breed; | breed; | 4 years n
milk-fed ;| from [yearsold;| - J Rgid Pt J : old; |Norfolk;
killed | dam | killed | Oileake-} killed | lilled | old; killed

killed | 87288

: fed; ! Aug. 2, | Aug. 9
Aug. 11, | feeding | Aug. 23 Py g & ! fed; |Aug. 23,
1849, |ongrass; | 1549, | Killed | 1849, | 1849, | Aug. 16} yineq | 1549,
killed {18% ’ * | Aug. 30,
Selpt. 12, : 1849.
849.
Stomachs ......cocoviiiiiiniiiiii 1-64 1-09 370 379 3:34 385 3:23 324 2:87
Contents of stomachs, and vomit ......... 1-60 317 572 11-:09 13:02 8-70 920 893 6-80
Caul-fat ......oocovviiiii 1-11 096 3:55 1-82 1-82 1:61 1-31 1:94 1-63
Small intestines and contents ............... 1-85 2:39 1-46 2:14 203 197 1-49 1-86 1-67
Large intestines and contents............... 1-48 112 1-04 184 148 2:25 143 147 1418
Intestinal fat ........cccocooviiiiiiiiiiinn, 0:64 1-62 404 201 142 1-65 145 1-56 2:06

Heart and aorta 0-62 057 047 0-50 052 053 0:56 055 056

Heart-fat .........cccooeeviiiiiiiiin | e 016 0-22 021 | 015 031 022 017 016
Lungs and windpipe ............cooviiinil 134 1-29 061 0-90 1-03 0-93 0-81 1-01 1-01
:Eé Blood ....ooviiiiiii 412 524 362 358 4:01 4-82 293 442 381
S
2oL TAver 1-70 1-63 1-54 149 125 1:48 1117 1-52 1416
fg ) Gall-bladder and contents .................. 005 | ... 007 0:09 003 002 011 0-11 0.16
% Pancreas (“sweetbread ”) .................. 0-12 /4 008 011 0-09 013 008 007 007
g Thymus gland (*“heartbread ”) ............ 0-30 0-70 0-06 0-07 0-08 005 005 0-06 0-08
?’;-' Glands about the throat (“throatbread ™) 023 |) 004 0-05 003 | ... 0-03 0-02 0-06
” Milt or spleen ........ccooveriiiinieniiiniinnn, 0-36 0-29 0-17 0-12 016 021 011 015 017
Bladder, and penis, or womb............... 012 018 1-09*%| 017 0:05 0:05 0:03 011 0:04
Brains ...o.ooveviiiiii } } } { 0-08 0:09 0:05 0-08 0-07 005
649 443 227 ’
Head and t0ngUE ......vvvnniiiineiineeian. 2:69 256 278 277 2-86 300
Hide and horns .........c.eccovviinieinninn. 7:00 687 7°26 8:21 750 7:10 8:33 891 693
Feet, hoofs, &e. ........ooooviviiiiiinn. 270 1-66 154 1-89 1:86 191 2:00 163 178
Tail v ] 013 0-06 013 012 0-09 0-09 007 011
Diaphragm (“skirts”)................... v 0-43 053 0-54 0-18 0-24 0-18 019 0-16
Miscellaneous trimmings ................d ... | ... 0-81 018 § ... 012 027 019 0-32
Total “offal” parts ............cooviiiiriinninnn. 3347 | 3393 | 8995 | 4370 | 4282 | 4085 | 3793 | 4111 | 3584
CATCASS +.vvneeeriverieneieriiiie et ereianiaend 6421 60-86 | 5585 | 5530 | 54:89 | 57-07 | 5980 | 5681 | 61-06
Loss by evaporation, error in weighing, &c. ...} 2:32 521 4-20 1-00 229 208 2-27 208 310
Live-weight after fasting........................... 160:00 {100-00 §100:00 |100:00 {10000 |100-00 ;10000 [100-:00 [100-00

* Including calf.
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separated Parts, in the Fasted Live-weight—of CALVES, HEIFERS, and BULLOCKS.

637

Bullocks.
| M of—
No.6. | No.7. | No.8. | No.9. | No.10. | No. 11. | No. 12. | No. 13. | No. 14. cune
Devon;
Scoteh; Durham, Trish : Scoteh | working
long- short- | 140" | Mixeq | Scotch !(analysediox; after-
horned ; | Welsh; Mixed horned ; rass-f}‘; a! breed: (analysed  as wards
4 years | b years | 1 o, | 3to4 § n 3 voars | 28 fat); half-fat);| fed on Th
old; old; 1 tyearsold;ly . J 4 years | 3to4 | oilcake, e
. killed Leicester-| old ; X . The The The 16
grass- | killed g0 o0 | grass Tier | killed | ol | years | &7 Ty D) 14 || Heifers
fed; |Sept. 13, 1%49 ' fed; bkille d’ Oct. 4 killed old; years | ) Heif Bullook d
killed | 1849. © | Killed | oSO 1‘38 49 | Oct: 30, | Xkilled | “old; ves. || Heters. O0CKS. B aﬁ‘ X
Sept. 6, Sept. 27, | *F5500 * | 1849. |Nov.14,| killed utlocks.
1849. 1849. : : 1849. | April 6,
. 1853.
306 292 310 3-30 2-74 2:83 2:56 2:60 354 137 375 309 317
10-59 9-63 8:00 727 975 856 592 812 366 2-39 8:40 | 844 844
123 2:08 2:08 194 17 2-98 2:10 1-35 321 1-03 268 193 202
171 1-84 1-46 1-60 153 145 062 067 0-90 212 180 149 152
2-00 149 0-98 0-66 108 125 0:36 0-49 0-46 1-30 144 118 122
097 | 202 | 232 | 22 | 176 | 332 | 260 | 161 | 478 | 113 || s02 | 212 | 224
052 044 048 047 047 043 052 047 049 0-60 048 050 . 050
034 0-31 033 023 035 0-38 072 0-31 0:54 0:08 0-22 0-32 031
0-88 074 071 074 | 090 074 0:63 0:63 075 1-32 .0'75 0-82 081
401 456 4-85 453 3-80 3-86 372 441 3:30 468 360 4-07 401
124 1-21 129 139 124 123 1-24 128 1-22 167 152 128 1-31
0-08 013 011 009 008 0-08 006 0-08 0-08 0-05 0-08 0-09 009
008 0-07 0-08 0-09 010 011 007 0-08 016 0-09 0-09 0-09
007 0-05 005 0-04 0-05 0-05 0-05 010 |} 0674 007 0-06 006
004 0-01 003 003 0-03 0-03 003 0-03 003 J L 005 0-03 003
016 017 022 015 019 012 0-16 017 017 032 015 017 0-16
0-04 005 0-05 007 0-08 0-10 012+ | 006t | 008t| 015 063§ | 009 0059
006 0-07 0-06 0-08 0-07 0-06 006 0:08 003 0-04 007 0-06
546
2:87 2-49 227 2-43 276 2:52 306 317 2:45 } { 248 271 2:69
944 779 7:88 715 7-22 715 5:67 6-49 6:86 6-94 774 7:46 749
1-87 1-65 1-83 187 1-85 1-83 157 163 151 2-18 172 1-78 177
0-09 0-09 010 0-11 009 0-09 0-10 014 1 013 0-09 0-09 010
042 0-62 045 | 056 0-40 0-40 053 0-46 079 0-43 053 0-39 0-41
013 0-12 0-19 018 028 099 0-36 0-16 053 | ...... 0-49 027 0-30
41-90 40'55 3897 3718 3853 4051 32:83 34-54 35:64 34:02 41-82 3854 38:85
57:49 58:06 5970 6025 59-96 5972 6620 6475 62:09 62:53 55568 5984 || 5931
061 1-39 1:33 257 | 151 |—023 097 071 2:27 3:45 2:60 1:62 1-82
10000 |{100-:00 |100-:00 |100-00 [100-00 |100:00 |{100-:00 |100-00 |100:00 {100-00 | 100-00 |100-00 | 100-00
t In these cases bladder and penis together, and in the others bladder only.
1 With hide. § In one case womb with calf.
|| Sum of the mean of the bladder, and that of the penis, taken separately.
€[ Mean of bladders only, the penis or womb included with the * Loss, &c.”
MDCCCLIX. 4p
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640 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

ArpeNDIx.—TaBLE XLII. Showing the Percentage Proportion of the individual

Ornass I1.—20 Wether Sheep of Cotswold Breed, about 11 year old, in moderately
Killed at Rothamsted,

Designation of Parts.

The 5 giving the Largest amount of
Increase during Fattening.

The 5 giving the Smallest amount of

Increase during Fattening.

No.l. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8 | No.9. | No. 10.
Stomachs ... 269 2-44 2:56 2:81 2-37 2:48 349 248 264 246
Contents of stomachs .................. 464 560 4-46 4-42 522 4-20 4-41 441 483 492
Caul-fat............ccooeeniiii. 3:99 274 256 391 352 4-85 4:03 3:30 301 4-85
Small intestines and contents ......... 1-83 1-75 2:04 175 202 180 2:86 1-90 186 1-69
Large intestines and contents ......... 1-78 1-75 121 1-63 228 1-32 2-82 1-85 1-69 2:29
Intestinal fat.............ccooeeeinnin 100 1-24 158 1-03 130 124 0-86 1:06 107 115
'?é Heart and aorta ...........o.coceeeen 0-37 0-39 0-39 0-36 0-39 0-34 0-45 0-41 035 035
o
“-m Heart-fat ........ c.coooeeevreiinnnnnnens 020 023 016 034 027 0-30 0-19 015 019 008
;ﬂé Lungs and windpipe .................. 0-81 1-10 112 1-04 098 096 1-18 0:93 095 092
*% ) Blood........ooiiiii 391 397 374 411 4-00 394 544 458 3-98 4-19
g Liver ...ooooooiiiiiii 178 1:66 1-58 1-88 1-68 1-60 1-97 1-85 1-69 1-58
5
§.4 Gall-bladder and contents ............ 006 0-07 0-04 0-07 011 006 001 0-09 005 0-06
” Pancreas (*“sweetbread”) ........... 0-08 0-14 0-10 0-10 614 013 015 013 015 0-14
Milt or spleen .....c.ccc.vvvrvireennnn.. 015 0-16 013 017 0-19 015 021 0-22 0-15 015
Bladder..........ccocovvienieiiiiinnnn 003 0:03 0-02 0-02 0-03 0-02 0-05 002 0-03 0-03
Head .....coocvviiiiiiiiiie 243 2-68 2:70 2:54 275 2-89 326 2:96 2-89 273
Skin (with feet, &c.)...........ccovvvenn. 7:45 7:90 7:87 687 727 751 9'41~ 8-01 8-:09 7:38
‘Wool previously shorn ............... 532 564 4-49 418 501 5:49 5-88 656 561 523
Total “offal” parts ...........ccocovvvninnnd 38:52 39-49 3675 3723 39:53 39-28 4667 41-21 3923 40-20
Carcass .......o.cooiiiiiiii 61-22 60-12 62:01 62:77 60-35 60-72 5269 5830 6068 5866
Loss by evaporation, error in weighing, &c.| 026 0-39 124 0-:00t| 012 000t 064 049 0-09 1-14
100:00 | 100-00 { 100-00 | 100-00 | 100-00 | 100-00 | 100-00 | 100-00 | 100-00 | 100-00

* Tor particulars of the feeding experiment, see Article on the “ Comparative Fattening Qualities of
t In these cases the sum of the weights taken for the separated parts exceeded the Fasted ILive-




SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

Organs, and other separated Parts, in the Fasted Live-weight of SHEEP.

Fat condition. TFattening Food—Oilcake, Clover Chaff, and Swedish Turnips*.
April 19, 1852.

641

Meané of—

The 10 giving the Medium amount of Increase during Fattening.

The The The The

5 of 5 of 10 of 20
. Largest | Smallest | Medium || Cots-
No. 11. | No. 12. | No. 18. | No. 14. | No. 15. | No. 16. | No. 17. | No. 18. | No. 19. | No. 20. {Increase.|Increase. |Increase. || wolds.
2'63‘ 2:42 271 246 266 271 274 2-64 2-82 271 2:57 271 2:65 2:65
4‘38‘ 467 497 507 412 483 475 349 509 3-80 4-87 4'55 4+52 465
442 4-81 439 525 470 479 421 434 351 364 3:34 401 441 392
177 1-90 2:26 1-82 1-92 1-87 1-87 1-61 1-96 2:05 1-88 2:02 1-90 1-93
2-44 2:03 215 1-75 218 175 177 1-63 2-30 1-82 173 2:00 1-99 191
1-41 1:46 0-84 1-25 090 1-42 0-83 110 1-00 1:05 1-23 1-08 112 1-14
0-38 035 037 0-39 038 033 0-38 039 | 042 039 038 0-38 038 0-38
015 0-18 021 034 014 0-23 016 0-31 015 022 024 0-18 0-21 021
120 116 1-34 1-04 1-18 1-28 1-13 1-20 I 124 1-01 099 1'19 1:06
397 419 396 415 4-02 4-37 4-07 380 494 450 3:95 442 4'20 419
183 1-87 178 1-78 1-66 1-87 1-84 1:63 203 1-98 172 1-74 1-83 177
006 0-04 005 0-06 007 006 0-06 007 003 005 0:07 005 0-05 0:06
013 011 014 0-10 012 012 012 014 012 016 011 014 013 013
017 016 0-16 016 015 0-13 0-15 0-18 0-25 0-19 016 0-18 017 0-14
0-02 0-03 0-01 0-02 0-02 0:02 0-02 0-02 0-03 0-03 0:03 0-03 0-02 0-03
282 2:51 2-89 258 2:77 2-85 2-81 297 313 310 262 2:95 284 2-80
7:61 7:48 7:33 657 719 7:50 749 714 9-21 837 747 8:08 7'59 772
4-38 26 567 503 481 559 5:48 504 541 577 493 581 523 533
3977 4063 4123 39-82 3899 41-72 39-88 37-70 43-51 4107 3831 41-32 4043 40-02
59-97 59:04 5877 60-18 60-33 5816 59-02 61-39 5646 5850 61-29 5821 59-18 5956
026 033 0-001 0-00t 068 012 1-10 0-91 003 043 0-40 047 0-39 042
10000 | 10000 | 100-00 | 100-00 | 10000 | 100-00 | 100-00 | 100-00 | 10000 | 100-00 } 100:00 | 100-00 | 100-00 || 100-00

different Breeds of Sheep,” Journal of the Royal Agricultural Society of England, vol. xiii. part 1.
weight, and this susm has therefore been taken as the standard, in calculating the Percentages,




642 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

Arrenpix.—Table XLITL. Showing the Percentage Proportion of the individual
Crass IT1.—16 Wether Sheep of Leicester Breed, about 11 year old, in moderately

Killed at Rothamsted,
The 4 giving the Largest amount The 4 giving the Smallest amount
Designation of Parts. of Increase during Fattening. of Increase during Fattening.

No.1. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8.

Stomachs ..o..viiiiiriiiniiii 279 230 2-27 263 291 305 279 272
Contents of stomachs ........cooeveviiiininenn. 413 348 394 471 426 5:33 4-61 513
Caul-fab.........oooooiiiiiiii 363 404 4:39 354 3-88 177 2:31 171
Small intestines and contents .................. 213 178 2:16 1-88 1-:94 361 245 2-82
Large intestines and contents .................. 1-89 1:59 1-86 171 1-62 2:39 1-94 2:41
Intestinal fab.............ooooeiiiin, 117 115 1-17 0-92 1-19 1-44 072 1-36

. Heart and aorta .........ocovviiiiiiiininnnnnn, 0-37 0-44 0-40 0-41 0-40 0-53 0-40 0-57
R 021 | o11| o082 | o12| o1 | o014 | o011 | 015
:é’ Lungs and windpipe ........cocoorvvveerrinnnn. 0-81 1-00 0-72 087 1-08 1-78 097 1-90
3 ; Blood ...coiiiiiiiii 400 3-93 432 379 388 4-83 4:50 4-88
% TAVEE ot e 176 1:55 1-86 192 191 200 179 2:05
‘é Gall-bladder and contents ..................... 0-05 006 0-02 0:04 0-04 0-07 0-04 0:06
§' Pancreas (“sweetbread ) ...........ccooeiell 0-14 017 0-15 0-12 0-17 018 017 0-16
Milt or spleen ..........cecviiiiiinieiiineiinen. 0-13 013 013 012 013 0-20 017 019
Bladder.........cccvvoiiiniinniiii, 004 0-03 0-03 0-05 0-04 0-04 0-05 0-06
Head ....o.oooviiiiiiiiic 2-46 2:78 246 2-83 307 3:50 327 351
Skin (with feet, &c.)......ooooooveiniiii. 7:60 715 7:05 725 7-81 8-88 8-66 9-12
Wool previously shorn ..........ccooevvnnne. 6-02 518 6-06 667 517 7-61 8:88 6-78
Miscellaneous trimmings...........coo.ocive ] coneen | cn | b ] e ] e ] ]
Total “offal ” parts ...........coovveviiiiiniiiiin. 39-33 3687 39-31 39-58 3961 47-35 43-83 4558
Carcass ......ivviviiiiiiiiin e 58:50 60-33 5837 5892 57-62 5256 5459 52:63
Loss by evaporation, error in weighing, &e. ...... 217 2:80 2:32 150 2:77 0-09 158 179
100:00 | 100:00 | 100:00 | 100:00 § 100-00 { 100-00 | 100-60 | 100-00

* For particulars of the feeding experiment, see Article on the “ Comparative Fattening Qualities of
t This sheep was an Ewe, and this amount includes the womb.
1 In this case the sum of the weights taken for the separated parts exceeded the Fasted Live-weight,



Organs, and other separated Parts, in the Fasted Live-weight of SHEEP.

SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

Fat condition. Fattening food—Oilcake, Clover Chaff, and Swedish Turnips*.
April 23, 1853.

The 8 giving the Medium amount of Increase during Fattening. Mowns of—
The The The The
4 of 4 of 8 of 16

No.9. | No.10. | No. il. No. 12. | No.13. | No. 14. | No. 15. | No. 16. I?lif'g::z. Zﬁﬁg}a}::et. :]i\ﬁecflt;;?& Lftiag?-
2:40 2:63 288 2-28 2:65 271 2:88 2:68 2:50 2-87 264 267
3:69 358 582 332 4:09 3:83 325 572 407 4-83 416 435
365 362 2:68 511 3:68 3:50 274 415 | 3:90 2:42 3-64 3:32
1-98 2-16 278 1-88 2:02 2:50 197 2-43 1-99 270 222 2:30
154 174 175 183 | 245 191 186 1-85 176 2-09 1-87 1-91
0-99 111 118 163 115 1:53 1:00 147 110 118 1-26 118
040 042 046 0-34 0-36 041 0-44 0-43 0-41 0-47 041 043
0-16 0-19 012 0-20 018 010 016 008 019 013 015 016
0-89 1-04 1:65 0-93 0-97 0-87 111 0-96 0-85 143 1-05 111
37 377 474 373 429 383 399 4:26 4-01 452 4:03 419
171 207 2:16 170 1-89 1-84 2:09 215 177 1-94 195 1-89
006 0-09 012 005 004 0-08 0-05 004 0-04 005 0-06 005
0-15 017 015 0-16 018 0-20 017 0-15 014 017 0-17 016
013 017 018 0-14 013 013 0-14 0-15 013 017 015 015
0-02 0-04 0-04 0-03 004 0:08+| 0-03 0-02 0-04 005 0-04 004
2:76 3:03 3:37 271 2:92 301 311 2:94 263 334 2:98 298
776 757 8:59 724 8:09 8-07 8:68 7-69 726 862 796 795
5-52 517 695 592 656 5:92 4-92 526 598 711 578 629
013 012 0:06 0-09 0-08 0-05 019 015 § . | 011 0-11
3765 | 3869 | 4568 | 3929 | 4177 | 4057 | 3878 | 4258 | 3877 | 4409 | 4063 4124
61:03 | 5971 | 53-58 | 5886 | 5730 | 5943 | 6007 | 5706 | 5903 | 5435 | 5838 5725
1-32 1-60 0-74 1:85 0-93 0-00% 115 0-36 2:20 1:56 0-99 151
100-00 | 100-00 | 100:00 | 10000 | 10000 | 100-00 | 100-00 | 100-00 | 100-00 | 100-00 | 100:00 | 100-00

different Breeds of Sheep,” Journal of the Royal Agricultural Society of England, vol. xvi. part 1.

and this sum has therefore been taken as the standard, in calculating the Percentages.
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644 MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

ArrENpIx.—TaBLE XLIV. Showing the Percentage Proportion of the individual
Crass 1V.—16 Wether Sheep of Cross-breed (Leicester and South Down), about 14 year old,

Killed at Rothamsted,
The 4 giving the Largest amount of | The 4 giving the Smallest amount of
Designation of Pars. Increase during Fattening. Increase during Fattening.

No. 1. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8.

Stomachs ... 274 2:68 2:72 2:73 2:65 279 2-86 2:54
Contents of stomachs .....................ooc. 547 425 643 406 4-26 513 469 584
Caul-fat ... 3:53 4-85 3:00 4:06 345 379 4:39 493
Small intestines and contents .................. 1-39 177 164 1-72 1-67 195 2-09 2:01
Large intestines and contents .................. 1-67 1:97 224 2:38 2-29 217 240 2:19
Intestinal fab ............ooooiviiini 1-07 157 1-08 1-19 0-86 0-92 130 1-17

z, Heart and aorta.............ccooeeeeiiininnneninn, 0-43 0-38 0-43 0-40 0-38 053 0-41 0-38
i"“g Heart-fat ...........ccccoceiiiiiiiniieei 019 016 019 015 6-22 017 011 0-20
:,é;j Lungs andwindpipeA...................‘..‘.....‘. 1111 092 1-29 1-06 1-35 1-00 117 1-22
E < Blood ......ooiiiiiiii 394 394 384 4:62 410 4:34 472 4:34
:% Liver ....ooccoiiiiiiiiii 1-81 177 203 1-54 178 | 201 184 1:75
g Gall-bladder and contents ..................... 0-11 0-07 0-13 0-08 011 0-09 005 0-06
92% Pancreas (“sweefbread”) ........................ 0-15 0-18 015 0-18 019 019 0-18 018
Milt or spleen .......oooooiiiiini, 0-16 013 013 018 016 019 0-23 0-17
Bladder ... 0-05 003 0:06 0-03 0-04 0:04 004 0-05
Head ..., -316 291 3-04 309 337 3:37 3-39 325

Skin (with feet, &c.) .......... JUSUTRTR 816 6:26 9-06 8:46 9-07 8'92 7:91 833
‘Wool previously shorn..................cooeeie 649 5:01 5-26 476 502 479 6-12 523
Miscellaneous trimmings ...............ccooeee 0-26 008 0:00 024 0-11 0-19 0-18 013
Total “offal” parts ...........cooooeiiii 4189 | 3893 | 4272 | 4093 | 4108 | 4258 | 4408 | 4397
Carcass ..........ooooooiiiiiiinniii evee 57-77 | 6107 | 5728 | 5907 | 5869 | 5742 | 5367 | 5603

Loss by evapovation, error in weighing, &c.......... 034 000t | 000t 000t | 023 0-00% | 225 0-00F
10000 |100-00 |100-00 |100-:00 }10000 |100:00 |100-00 |100-00

* For particulars of the feeding experiment, see Article on the “ Comparative Fattening Qualities of
t In these cases the sum of the weights taken for the separated parts exceeded the Fasted Live-



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

Organs, and other separated Parts, in the Fasted Live-weight, of SHEEP.

in moderately Fat condition.

April 23, 1853.

Fattening food—Oileake, Clover Chaff, and Swedish Turnips®.

Means of—
The 8 giving the Medium amount of Increase during Fattening.
The The The The 16
4 of 4 of 8 of Cross-
No. 9. | No. 10. | No. 11. | No. 12. | No. 13. | No. 14. | No. 15. | No. 16. Iﬂgg;:z. ][S:;:g;set. %rilifigsrg. szﬁgrs.
2:64 270 2:38 2:32 261 253 292 262 2:72 271 259 2-67
3:87 449 461 489 2-90 436 577 2-81 505 498 421 475
445 528 419 412 349 307 348 442 3-86 414 406 402
1-32 2:20 1-50 1:66 1-93 137 193 173 1-63 1-93 171 1-76
1-66 1-84 166 1-87 1-97 228 2-68 1-85 2:06 2:26 198 210
1-74 198 145 189 127 0-81 110 1-68 123 1:06 149 126
0-44 0-39 0-40 0-40 040 0-42 0-41 047 0:41 0-43 042 042
0-22 0-25 0-26 014 0-36 0-16 0-32 0-22 017 017 0-24 019
0-98 1:00 0-96 0-96 124 109 113 104 1-09 119 105 111
4-38 410 367 3-89 361 400 4-41 420 408 4-38 403 416
1-81 184 171 1-78 178 1-67 174 1-93 179 1-85 178 1-81
0-09 0-06 011 0-09 0-04 004 0-10 0-06 0-10 0-07 0-07 0-08
013 0-21 0-18 015 0-18 .| 015 0-20 0-18 0-16 018 017 017
0-18 013 016 014 017 014 0-14 015 015 019 015 016
003 004 004 0-03 0-04 003 004 004 0-04 004 0-04 0-04
313 309 300 2:90 313 3:37 3:08 326 305 3:35 312 317
7:34 772 776 814 851 953 8:80 7:60 799 8:56 818 825
372 377 559 491 418 674 513 513 539 5-29 4:90 519’
012 0-09 013 005 014 014 016 009 0-19 015 011 014
3825 | 41'18 | 3976 | 4033 | 37-95 | 4190 | 4354 | 3948 | 41'16 | 4293 | 4030 41-45
61-75 5779 5963 5896 6146 5537 5468 6052 5880 5645 5877 5801
0-001 1-03 0-61 0-71 059 273 178 0-00t 004 0-62 093 054
100:00 | 100:00 |100-:00 |100-:00 |100-00 [100-00 |100:00 |100-00 [100-00 |10000 |100-00 | 100-CO

different Breeds of Sheep,” Journal of the Royal Agricultural Society of England, vol. xvi. part 1.
weight, and this sum has been taken as the standard, in calculating the Percentages.

MDCCCLIX.
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646 MR. J.. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF

Arpunpix.—Tasre XLV. Showing the Percentage Proportion of the individual

Orass V.—16 Ewe Sheep of Cross-breed (Leicester and South Down), about 11 year old, in
Killed at Rothamsted,

The 4 giving the Largest amount of | The 4 giving the Smallest amount of
Designation of Parts. Increase during Fattening. Increase during Fattening.
No.1l. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8.
Stomachs .......cviverienriinieennneiinn. 241 2-32 261 2:35 2-88 261 2-46 2:45
Contents of stomachs .................. 4:36 2:61 408 4:89 366 267 459 406
Canl-fat,.......cocovniiiiinniiiinnnn 476 404 493 354 463 533 347 3:95
Small intestines and contents......... 152 176 171 1-85 1:55 150 1-75 1-93
Large intestines and contents......... 1:33 1-91 171 155 1-99 117 2:08 211
Intestinal fat........ccoovviiiiiiiinninnn 1'16 1-01 2-01 152 155 1-86 1-26 092
Heart and aorta .......o.oooveniniinn. 041 0-43 043 0-45 0-44 044 0-36 0-40
é Heart-fat .....ccovviiniiiiiniiininnn, 0-22 010 0-18 012 025 0-17 014 012
S
: Lungs and windpipe ..........c......d 1-05 0-89 0-93 090 104 0-94 120 1-41
g ) Blood......ocovviiiiiiiinii 438 418 403 359 4-85 422 410 375
B Liver oo 193 | 181 | 194 | 172 | 158 | 167 | 172 | 167
g Gall-bladder and contents ............ 009 0-06 002 010 . 008 010 004 005
g Pancreas (“sweetbread”) ............ 017 0-16 017 0-15 0-14 0-17 0-17 0-17
“ Milt or spleen .......cocevvniiiinnninnnns 015 015 021 015 017 0-14 014 015
Bladder........oooiviiiniiiiiiiiii. 0-02 0-04 0-03 0-03 0-03 0-05 004 005
Womb oovvviinii e, 003 006 005 005 007 004 004 004
Head .....ooviviiis cvvimiiiiiin 293 3'09 303 2:97 302 308 301 2:94
Skin (with feet, &c.) ......ovveerinnnnn. 852 807 7:20 798 776 733 787 876
‘Wool previously shorn............e.... 600 570 521 579 599 489 557 504
Miscellaneous trimmings............... 014 | ... 012 022 011 | . | 023
Total “offal” parts ..............ccoeveninnns 4158 3839 40-60 39-92 41-79 3838 40-01 4110
Carcass ......oivviiiiniiiii 5842 | 5978 | 5900 | 5729 § 5793 | 5989 | 5951 57-81
Loss by evaporation, error in weighing, &c] 000t 1-83 0-40 279 028 173 048 1-09
10000 | 10000 | 100:00 | 100:00 | 100:00 | 100:00 | 100-00 | 10000

* For particulars of the feeding experiment, see Article on the ¢ Comparative Fattening Qualities of
t In this case the sum of the weights taken for the separated parts exceeded the Fasted Live-weight,



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 647
Organs, and other separated Parts, in the Fasted Live-weight, of SHEEP.
modemtelg/’]i‘at condition. Fattening food—Oileake, Clover Chaff, and Swedish Turnips*.
April 23, 1853.
Means of—
The 8 giving the Medium amount of Increase during Fattening. The The The The
4 of 4 of 8 of 16
Tnoriue. | Tncesee, | Tnotsos|  bred
No. 9. | No. 10. | No. 11. | No. 12. | No. 13. | No. 14. | No. 15. | No. 16. Ewes.
261 261 251 2:31 243 2:56 245 2-62 242 260 251 251
549 483 498 364 312 385 419 2-05 399 375 4-02 392
4-81 435 477 444 477 4-47 378 421 4-32 434 4-45 437
1-80 1-69 1-90 1-69 131 172 1:69 179 171 1-68 170 170
1-99 1-98 1:93 1-78 1-76 2:14 174 1-85 1-63 1-84 1-90 1-79
1112 113 111 174 096 1-87 181 135 1-42 140 139 140
042 0.‘34 0-37 0-40 045 0-38 0-42 042 043 0-41 0-40 041
011 014 021 021 0-29 0-22 022 016 016 017 0-19 017
1-02 1-01 1-:00 0-89 1-12 0-99 0-99 0-92 094 115 099 1-03
418 348 414 340 443 410 398 4-08 4-05 423 397 4-09
159 1-62 1-82 164 1-89 167 1-79 1-72 1-85 1-66 172 175
008 006 011 0-06 010 005 0-06 0-08 0-07 0-07 007 0-07
018 014 0-14 0-19 0-16 0-15 0-16 017 016 016 016 016
021 014 0-16 0-17 0-18 0-14 015 018 0-16 015 017 016
0-03 002 003 004 004 003 003 0-04 003 0-04 003 003
0-08 005 0-04 0-05 006 0-07 0-05 0-05 ‘ 0-05 005 006 005
3-34 309 298 2-80 312 2:96 317 291 300 301 3:05 302
846 811 812 7-43 875 875 77 8-21 794 | 793 819 8:02
6-37 502 6:33 4-34 613 6:16 521 6-86 567 560 5-80 569
023 0-08 016 011 0-11 009 014 0-08 0-16 0-17 0‘13 014
44-12 | 3989 | 4281 3783 | 41'18 | 4237 | 3974 | 3975 | 4016 | 4041 | 4090 4048
54:86 | 5847 | 5699 6134 | 5867 | 5656 | 5970 | 5951 5862 | 5879 | 5826 5856
1-02 164 020 133 015 1-07 056 074 1-22 080 084 0-96
10000 | 10000 | 10000 | 100-00 | 100-00 | 100-00 | 100-00 | 10000 | 100-00 | 100-00 | 100-00 | 10000

different Breeds of Sheep,” Journal of the Royal Agricultural Society of England, vol. xvi. part 1.
and this suz has been taken as the standard, in calculating the Percentages.
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648

MR. J. B. LAWES AND DR. J. H. GILBERT ON THE COMPOSITION OF -

ArpExpix.—Tasir XLVI. Showing the Percentage Proportion of the individual
Orass VI.—16 Wether Sheep of Hampshire Down Breed, about 1} year old, in

Killed at Rothamsted,

Designation of Parts.

The 4 giving the Largest amount
of Increase during Fattening.

The 4 giving the Smallest amount
of Increase during Fattening.

No.1. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8.

Stomachs ......ooooviiiniiii 2-44 2:28 2-13 2-29 2-28 2:58 2:21 2:23
Contents of stomachs ..................... 4-41 5:07 518 5:43 550 453 479 4:46
Caul-fat, ...ooveriininiiniiinii, 404 437 370 393 575 404 533 406
Small intestines and contents............ 1-97 192 168 1-57 182 1-86 160 1-49
Large intestines and contents............ 2:19 1-46 146 1-60 166 1-82 1:83 173
Intestinal fat.......c.cccoos voiviiiiininnnnd 2:48 2:49 272 242 2:57 161 329 2-94

= | Heart and aorta ........ccocovviiinnnnnn. 0-40 0-35 0-35 034 038 0-38 0-37 0:35
% Heart-fat .........cocoovviinniineenininnnnd 0-33 023 0-28 019 015 0-20 0-23 017
é’ Lungs and windpipe ...........cooeereen. 0-93 0-88 071 0-83 1-04 129 0-97 0-89
B Blood ..o e 447 | 445 | 402 | x01 | 426 | 472 | 337 | 414
§-‘ LAver .ooooviiiiiiiiii 1-72 175 1:35 1-76 1:57 1-82 1:43 1:35
é Guall-bladder and contents ............... 0-04 0-02 003 0-03 0-06 0-03 004 0-01
§ Pancreas (““ sweetbread”) ............... 012 0-12 010 014 0-19 0-18 0-16 012
Milt or spleen ........c.coevevrvrerinann. 014 | 016 | o014 | o4 ] o014 | o019 | 014 | o013
Bladder.........coooveriiniieniiiieen e 0-09t| 008%| 003 0:02 0-02 0-04 0-03
Head........ooooviviiininiini 309 2:93 2:93 265 2:98 346 305 2-84

Skin (with feet, &e.)........coiviiiiiiinnin 874 851 821 844 729 817 689 8:00
‘Wool previously shorn .................. 272 2-67 3:36 419 397 409 2:59 4:95
Miscellaneous trimmings ............... 015 0-06 0-07 0-13 018 0-22 016 0-14
Total offal” parts ....ccoooeeeviiiviiieinninnnn. 4038 | 3981 | 3850 | 40-12 | 41-81 | 4121 | 3849 | 4003
CAPCASS - eererrerritinirnninenseeeneeenieriiinnins 5959 | 6019 | 6150 | 5987 | 5753 | 5710 | 6060 | 5937
Loss by evaporation, error in weighing, &c. 0-03 0-00f| 0-00f 0-01 066 1-69 0-91 0-60
100-00 | 100-60 | 100-00 | 100-00 | 10000 | 100-00 | 100:00 | 100:00

* For particulars of the feeding experiment, sce Article on the “ Comparative Fattening
t In each of these cases the weight of one Testicle is included with that of the Bladder.
} In these cases the sum of the weights taken for the separated parts exceeded the Fasted
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Organs, and other separated Parts, in the Fasted Live-weight, of SHEEP.
moderately Fat condition. Fattening food—Oilcake, Clover Chaff, and Swedish Turnips*.
May 8, 1851.
Means of—
The 8 giving the Medium amount of Increase during Fattening.
The The The The 16
4 of 4 of 8 of | Hamp-
Largest |'Smallest | Medium || shire
No.9. | No.10. | No.11. | No.12. | No.13. | No. 14. | No. 15. | No. 16. |Increase. | Increase. | Increase. || Downs. |
-2:30 1-97 217 2:02 219 2-24 2-12 2:21 2-28 2-33 2-15 223
512 577 469 4-90 365 4-49 4-87 450 502 4-82 475 483
4-88 379 4-31 555 4-96 398 367 459 401 4-80 447 4:43
171 1-73 2:74 173 1-72 2-00 1-55 1-90 178 1-69 1-89 1:81
1-71 2:24 1-83 1-87 2-39 1:60 2-12 1-90 168 1-76 196 1-84
299 2:51 3-13 2:97 2-58 224 2:38 339 2:53 2:60 2:77 2:67
0-47 042 0-36 035 0-46 0-36 0-43 039 036 0-37 0-41 0-38
012 0-26 021 0-17 035 024 0-20 016 026 019 0-21 022
1-06 0-80 1-01 0-82 091 1-02 0-89 096 0-84 1-05 093 094
4-08 4-05 433 3-66 459 379 411 423 423 412 410 408
165 1-07 152 149 145 1-58 171 1-68 1-64 154 1-52 1-62
002 009 0-06 011 0-05 005 0-05 003 003 0:04 006 005
0-16 012 013 012 012 018 014 012 012 017 014 014 '
0-18 014 019 016 017 015 0-17 013 014 015 016 0-15
004 0-03 0-04 002 003 0-02 003 004 007 003 0-03 004
305 278 293 303 305 319 323 320 290 308 3:06 302
723 8:55 777 677 756 825 903 7:32 8:47 7:59 7:81 7-92
326 3-39 427 317 345 385 310 274 323 390 340 349
0-07 013 011 010 0-15 016 011 027 010 015 014 014 °
40-10 3984 41-80 39-01 39-83 39-39 39-91 3976 39-69 40-38 3996 40-00
59-35 59-04 57-78| 6065 59-22 60-38 6009 60-24 60-29 5865 59-59 5953
055 112 0-42 0-34 095 0-23 0-00% 0003 0-02 097 045 0-47
100-00 | 100-00 | 100-00 | 100:00 | 100-00 | 100:00 | 100-00 | 100-00 | 100-00 | 100-00 | 100:00 | 100:00

Qualities of Sheep,” Journal of the Royal Agricultural Society of England, vol. xii. part 2.

Live-weight, and this susm has been taken as the standard, in calculating the Percentages.
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ArpENDIX.—TaBLE XLVIIL. Showing the Percentage Proportion of the

Crass VII.—16 Wether Sheep of Sussex Down Breed, about 1} year old, in

Killed at Rothamsted,

The 4 giving the Largest amount of | The 4 giving the Smallest amount of
Designation of Parts. Increase during Fattening. Increase during Fattening.
No.l. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8.
Stomachs ..o 2:43 2:02 2-27 2:25 2-24 2:47 2:36 2:20
Contents of stomachs .................. 370 314 581 524 3:30 429 518 590
Caul-fab........oocooeiiiinininn, 448 408 476 472 524 384 546 4-40
Small intestines and contents ......... 2-31 182 209 2:11 149 2-15 2:72 215
Large intestines and contents ......... 147 1-61 172 1-68 1-60 2-09 1-99 1-88
Intestinal fat ..., 291 2-80 2:39 217 3-06 188 257 224
2, Heart and aorta .......oovveeeniinni. 0-38 0-33 043 040 043 040 0-39 042
Eg Heart-fat ...........coevvviriiinnnnn. 0-40 0-42 0-38 021 030 | 043 0-24 0-20
;E:‘: Lungs and windpipe .................. 087 0-80 0-30 0-98 0-99 1-10 110 101
E {Blood ....cceoiiiiiiin 564 4:02 4:34 415 385 4:06 398 3:95
%‘4 Liver .o.oovvnviiinii 1-43 156 1-54 159 1-63 1-79 1-68 179
§ Gall-bladder and contents ............ 0-02 0-03 0-03 0-04 0-05 004 0-02 004
§ Pancreas (“sweetbread””) ............ 011 017 0-18 017 013 013 016 021
Milt or spleen ...........oooeiiiiiinnil 0-18 0-24 027 0-22 029 029 0-26 0-32
Bladder......o..coovviiiiiiiiii, 0:03 0-04 0-02 0-02 0-03 0:03 0:05 0-04
Head .....ooovvviiiiiiiiiiiinn 268 2:97 329 311 311 3-26 327 319
Skin (with feet, &e.)..........oooeeiiin 780 677 7'53 6-83 810 773 707 799
‘Wool previously shorn ............... 398 429 472 356 448 3-86 524 386
Miscellaneous trimmings............... 0-09 016 004 0-16 024 027 012 0-18
Total “offal ” parts .............coooovivninn 4091 37-32 42-21 39-61 4056 40°11 43-86 41-97
CArCaSS ...ovvvveniieriiinoniiniiiniieei 5909 | 6229 | 5779 | 6039 | 5832 | 5872 | 5614 | 5783
Loss by evaporation, error in weighing, &c.|  0-00t 039 0-00t| 000} 112 117 000t 020
100-00 | 100-00 | 100:00 | 100:00 | 100-00 | 100-00 | 100-00 | 100-00

* For particulars of the feeding experiment, see Article on the “Comparative Fattening
t In these cases the sum of the weights taken for the separated parts exceeded the Fasted
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-individual Organs, and other separated Parts, in the Fasted Live-weight, of SHEEP.
moderately Fat condition. Fattening Food—Oilcake, Clover Chaff, and Swedish Turnips*.

May 8, 1851.

Means of—
The 8 giving the Medium amount of Increase during Fattening. -

The The The The
4 of 4 of 8 of 16
Largest | Smallest | Medium || Sussex
No. 9. | No. 10. | No. 11. | No. 12. | No. 18. | No. 14. | No. 15. | No. 16. |Increase.| Increase. | Increase. || Downs.

2-06 211 2:07 214 2-40 2:20 2-27 2:22 224 2:32 2:18 223
457 326 414 493 403 587 4:46 3-88 4:35 467 4-39 445
4-88 5-15 5:56 516 375 429 536 469 451 474 4-85 474
2:33 176 1-98 2:23 211 193 1-55 1-66 2:08 2:13 194 2:02
170 150 1-74 1-86 2:31 248 1-82 1-66 1-62 1-89 1-88 1-82
2:24 381 313 2:16 216 2:06 2:77 2-46 2:57 2-44 2-60 2:55

0-42 042 0-34 0-38 0-41 041 035 0:37 0-40 041 039 0-38
0-15 0-08 0-19 0-21 034 018 023 028 035 029 021 027
123 114 093 0-86 1-08 1-02 0-89 1-09 0-89 1-05 1-03 1-00
434 381 3-89 415 427 436 402 359 453 396 405 415
1-81 1-69 1-67 1-49 1-83 145 1-42 1-89 1-53 172 1-66 1-64
0-05 0-02 0-08 0-06 0-09 012 0-12 0-14 0-03 003 009 006
016 012 016 014 011 019 014 015 016 016 015 015
027 0-21 028 017 030 021 018 021 0-23 0-29 ‘024 024

002 003 003 0-03 002 0-03 0-02 004 003 004 003 003
2-89 2:66 2:92 274 306 307 293 326 301 321 2:94 303
878 7:39 753 753 817 7:06 727 7:67 723 772 767 7:58
394 352 433 483 499 3:85 400 3-88 414 4-36 417 421
009 013 0-19 0-16 014 0-13 0-21 019 011 0-20 015 016

4193 | 3881 41-16 41-23 4157 | 4091 40-01 39:33 | 4001 41-63 4062 4071
5744 | 6050 5862 5834 | 5843 | 5856 | 5952 | 6067 59-89 57:75 5901 5892
063 0-69 022 0-43 0:001 053 047 0-00t 0-10 0-62 037 0-37

100-00 | 10000 | 10000 | 100-00 | 100-00 | 100-00 | 100-00 | 100-00 | 100:00 | 100:00 | 100-00 | 100-00

Qualities of Sheep,” Journal of the Royal Agricultural Society of England, vol. xii. part 2.
Live-weight, and this sum has been taken as the standard, in calculating the Percentages,
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ArreNpIx.—TaBrLE LIV. Showing the Percentage Proportion of the individual

Crass XIV.—19 Sheep of Hampshire Down Breed, divided into 4 Lots, each with different

Experiment 97 days.

Designation of Parts.

Lot 1.—Food :—
Oilcake—in fixed quantity.

Swedish Turnips—ad libitum.

Lot 2.—Food :—

Oats—in fixed quantity.
Swedish Turnips—ad lbitwin.

No.1l. | No.2. | No.3. | No.4. | No.5. | No.6. | No.7. | No.8 | No.9. | No. 10.
Stomachs ....oooviiniiii 2-28 2-69 261 2-82 2-82 2-85 284 272 2-84 291
Contents of stomachs .........ccecvnnnis 555 677 670 914 676 8:39 9-31 755 819 8:26
Caul, intestinal, and heart-fat ......... 869 9-51 926 7:80 620 839 8-06 854 6-80 646
2, Small intestines and contents ............ 124 145 113 171 2-39 113 1-06 1-51 123 212
% Large intestines and contents ............ 1-93 1-95 155 2:09 177 1-69 215 2:41 247 2-28
=
§ ) Heart and aorta .....coovvvnviiiinniiinnn. 0-72 0-89 0-76 067" 0-70 0-88 090 0-79 0-89 074
‘g Lungs and windpipe ........cceeevennnn 124 122 110 117 1-45 1-33 1:38 124 1-31 0-95
g Blood ..ovvviiiiiiiini 426 347 427 354 393 389 373 4-09 3-81 4:00
% TAVEY coovvviiiiiiii 1-53 1-54 1-71 0-99 1-54 1-39 1-36 1-93 142 1-59
” Gall-bladder and contents ............... 0:04 0-06 0-09 013 0-03 004 0-09 018 0-11 008
Head cvvvevvvvinininiiii 329 326 319 351 378 310 343 342 3’9‘1 3-81
Skin and wool (with feet, &e.) ......... 11'55 11-81 1063 | 1059 | 13+41 1019 | 11-90 | 1097 | 1161 14-41
Total “offal” partst .......ccooeeiiiiiiiinnnd 42-32 4462 43-00 44-16 4478 4327 46-21 4535 4459 47-61
CATCASS +evveveerrnererinrirnninriiieriiairraeeres 5894 | 5660 | 5540 | 5661 | 5536 | 5908 | 5517 | 5647 | 5756 | 5424
Loss by evaporation, error in weighing, &e. | —126 | —122 160 |~-077 |—-014 |—-235 |[—-138 |-—182 |—215 |-—185
10000 |100-00 |100-00 |100-00 |100-00 }100:00 |100-00 |100-00 }100-00 |100-00

* For particulars of the feeding experiment, refer, under the head of “ Experiments with Sheep—Series 1,”
1 In the case of these animals the Pancreas, Spleen, and Bladder were not weighed.



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

Organs, and other separated Parts, in the Fasted Live-weight, of SHEEP.

Food *. Moderately Fattened. Bred, fed, and killed at Rothamsted.—Period of Feeding

Killed April 11, 1848.

659

Lot 3.—Food :— Lot 4.—Food :— Means of—
Clover Chaff—in fixed quantity. Oat-straw Chaff, and Swedish Turnips
Swedish Turnips—ad lbitum. —each ad libitum.

The

No. 11, | No. 12. | No.15. | No. 14, | Mo. 15, | No. 16, | No. 17. | No. 18, | wo. 19, | "V | THE | TerS | Teb# Sl]leZp.
317 2:93 3-04 317 302 291 307 2-89 2-88 2:64 2:83 | 306 2:94 2:87
13-38 935 | 1045 | 1057 | 1063 8:38 865 690 | 10-21 6-98 834 | 10-88 8-54 8-69
612 719 782 796 733 8-96 833 9-32 8:32 8-29 7:65 728 873 795
288 151 141 153 1-36 1-89 1:94 1-27 2-09 1-58 141 174 179 1-62
346 2-69 2:70 2:74 1:81 2:01 2-42 1-86 219 1-86 2:20 2-68 2:12 2-22
079 083 111 081 0-86 085 0-89 072 064 075 084 088 078 6-81
123 122 143 1-39 1-29 121 1-40 1-34 1-28 124 1-24 131 131 1-27
400 376 327 3:82 381 2-96 3-80 375 391 390 391 373 360 378
176 | 151 182 180 1-68 150 172 121 1:65 1-46 154 171 1-52 156
002 011 004 003 0'08 006 0-09 002 003 0-07 0-10 006 005 0-07
2:97 315 346 | 335 345 3-39 3-29 372 335 341 3:53 3-28 344 341
11-27 1057 11-07 10-61 1142 | 1085 9-89 12-40 11-51 11-60 11-82 10-99 11-16 1141
5105 | 4482 | 4762 | 4778 | 4674 | 44:97 | 4549 | 4540 | 48:06 | 4378 | 4541 | 4760 | 4598 4567
5000 | 5699 | 5350 | 5306 | 5276 | 55-81 | 5560 | 5578 | 5236 | 5658 | 56'50 | 5326 | 54:89 5533
—-1:05 | —181 |—-112 |—~084 050 | —-078 | —-109 |-118 |—042 [ —036 | —191 |—-086 |—087 | —100
100-60 | 100-00 ' 10000 | 10000 |100-00 |100-00 [10000 {10000 [100-00 [100-00 |100:00 |100-00 |100:00 | 100-00

to Article—* Sheep Feeding and Manure,” Journal of the Royal Agricultural Society of England, vol. x. part 1.
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ArrENDIX.-~TABLE LV. Showing the Percentage Proportion of the individual

Crass XV.—20 Sheep of Hampshire Down Breed, divided into 4 Lots, each with different
Experiment 1384 days.

Lot 1.—Food :— Lot 2.—TFood :—
Oilcake—in fixed quantity. Linsced—in fixed quantity.
Designation of Pats, Clover Chaff—ad libitum. Clover Chaff—ad Lbitum.
No.1. | No.2. | No.3. | No.4 | No.5. | No.6. | No.7. | No.8 | No.9. | No.10.

Stomachs ........oovviiiiiiii 263 303 2-88 2:56 271 2:55 2:47 2:60 233 279

Contents of stomachs ........ccoooeeviiinnnn. 9:32 8-88 975 855 9-88 596 6-58 779 7:57 729

Caul-fat........cooeeviiiiiiiininn . 294 475 434 542 4-88 6:93 498 520 482 612

Small intestines and contents.................. 1-84 185 1-81 1-65 152 217 146 1-77 145 1-89

Large intestines and contents.................. 345 275 3:34 2:60 278 2:13 1-55 326 238 2-30
z, Intestinal fab.....ccocovviininniiinivninni. 175 2-44 177 1-63 157 222 178 2:39 2-20 1:53
&g
: Heart and aorta .......... e 0-40 0-32 0-33 0-40 0-39 0-43 032 0-37 041 0-40
= .
:g ) Heart-fat .......coooevvinniiiiniini e, 0-28 0-36 0-27 0-46 0-30 0-38 0-39 037 0-37 0-45
g Lungs and windpipe ......... . 0-89 0-80 081 086 1-65 090 0-87 0-82 079 0-99
:g Blood ..oiiiiiieniri s 4-45 4:00 375 392 400 397 397 404 379 360
% TAVEE  coviiiiinii i 128 139 1-31 132 157 1-28 110 1-40 137 130
“ Gall-bladder and contents ..................... 005 0-06 0-03 0-05 005 008 010 014 009 009

Pancreas (“sweetbread”) ...............ocoii 010 012 013 012 0-05 013 0-10 0-15 012 015

Milt or spleen ......ocoivveieiniiiiiinnnn 013 010 0-13 013 013 013 0-16 014 011

Head ...ocovvveiviiiiiiinniiiiiiiceeeee 323 282 317 3-28 313 331 322 3-30 3-13 342

Skin and wool (with feet, &e.) ............... 930 | 10110 | 1154 9:60 897 8-04 950 8-83 9-37 945
Total “offal” parts T ..ovecvviniiiiiiiiiniiniinnnnnn, 4191 43-80 4533 42-55 4361 40-61 3852 4259 40-33 41-88
Careass voveviriiiiiiiive s 5809 56-21 5467 5745 56-39 59-39 61:48 5741 59 67 58-12
Loss by evaporation, error in weighing, &c, ...... 000 | —001 000 0-00 0-00 0-00 000 7 0-00 0-00 000

100-:00 |100:00 {100-00 {100:00 |100-00 }100-00 {10000 |10000 {10000 |100:00

* For particulars of the feeding experiment, refer, under the head of “ Experiments with Sheep—Series 2,”
t In the case of these animals the Bladder was not weighed.




SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 661
Organs, and other separated Parts, in the Fasted Live-weight, of SHEEP.
Food *. Moderately Fattened. Bred, fed, and killed at Rothamsted. Period of Feeding
Killed October 17, 1848.
Lot 3.—Food :— Lot 4.—Food :— Means of—
Barley—in fixed quantity. Malt—in fixed quantity.
Clover Chaff—ad lbitum. Clover Chaff—ad libitum.
Lot 1. | Tot2 | Lot3. | Lot 4. ’g}ée
No. 11. | No. 12. | No. 13. | No. 14. | No. 15. { No. 16. | No. 17. | No. 18. | No. 19. | No. 20. Sheep.
294 294 3:06 301 342 2:34 256 2:45 2:57 2:90 277 2:55 307 2:56 2-74
9-35 7:39 10-91 1002 1043 890 823 562 765 890 9-28 704 962 7:86 845
4:26 362 492 379 430 333 334 396 379 560 447 561 418 401 456
149 1-16 1-28 1-34 127 1:59 1-51 1-34 145 1-34 173 175 1:31 145 156
2-59 271 3:06 1-96 274 2:34 2-47 2-21 2:51 2:68 2-98 2:33 2:61 244 2:59
1-62 1:69 1-66 170 1-23 2:02 1-97 2:07 1-83 207 1-83 202 1-58 1-99 1-86
0-31 043 038 038 0-42 035 041 0-38 037 0-39 0-37 0-39 0-38 0-38 0-38
019 0-43 0-31 042 0-31 0-35 039 0-46 042 0-39 0-33 0-39 033 040 0-36
112 063 0-89 0-78 0-88 0-84 0-96 084 0-94 091 1-:00 087 0-86 0-90 0-91
421 473 394 375 416 403 412 423 445 428 402 387 416 422 407
127 1-30 1-15 1-27 1-32 1-22 1-28 1-34 1-22 1:56 1-37 1-29 1-26 1-33 1-31
004 008 006 013 007 0:06 005 0-07 006 008 0-05 010 008 006 0-07
012 012 013 012 010 008 012 013 013 015 010 013 012 012 012
0-16 015 015 011 014 015 013 016 0-13 0-14 012 013 014 014 013
320 316 328 335 368 314 352 346 3:32 329 312 328 333 335 327
921 922 9-49 10-58 942 872 11-12 11-72 10-91 808 990 904 959 1011 966
4208 3976 . 44-67 42-71 43-89 3946 4218 4044 4175 42'76 43-44 4079 42-62 41-32 4204
5792 6024 5603 5729 56-11 60-54 5782 5956 5%25 56-54 5656 5921 5752 5854 57-96
000 0:00 | —0-70 0-00 000 0-00 000 0-00 0-00 0-70 000 000 | —-0-14 0-14 000
10000 {10000 |100:00 |100-00 |100-00 }{100-00 |100:00 |100-00 |100-00 |100-00 |100-00 |10000 |100-00 |10000 || 100-00

Article-—* Sheep Feeding and Manure,” Journal of the Royal Agricultural Society of England, vol. x. part 1.
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Arrexpix.—Tasre LVI, Showing the Percentage Proportion of the individual

Crass XVI—25 Sheep of Hampshire Down Breed, divided into 6 Lots, each with different Food*.

Killed
Lot 1.—Food :— Lot 2.—Food :— Lot 3.—Food :—
Barley (ground)—in fixed quantity. {Malt (ground), and Malt-dust—in fixed;Barley (ground and steeped)—in fixed
Mangolds—ad libitum. quantity. quantity.
Designation of Parts. Mangolds—ad libitum. Mangolds—ad Hbitum.

No. 1. | No. 2. ‘ No. 3. ) No. 4. | No.5. | No.6. | No.7. | No. 8 | No.9. | No. 10. | No. 11. | No. 12.

Stomachs ..ooooiii 2-49 2:80 2:89 2-64 2:83 277 2-34 2-61 2:65 2:55 2:55 255
Contents of stomachs .................. 3-31 332 4-38 384 421 510 478 3-40 566 4:45 4:47 321
Caul-fab..........coooiiniiinn. 524 3:95 443 4:90 4:36 5:30 484 547 312 3-89 ' 552 553
Small intestines and contents ......... 178 1-38 1-71 1-88 1-46 1-89 1-04 1-40 181 1-28 1-38 181
Large intestines and contents ......... 1-64 2:43 2:54 212 199 2:41 176 194 207 154 183 180
Intestinal fab...........cooiiiniinn 229 332 2:93 2:73 194 2-02 2-89 241 2:26 1-74 183 2:45

% Heart and aorta .......coooevieiiiiinns 0-40 048 055 0-38 0-51 0-43 0-41 0-38 043 045 0-41 044
;% Heart-fat ......c..ocoviiiiiiiiiiinnnnn 033 035 0-45 039 0-61 0-36 0-60 060 043 0-83 0-43 0-61
E { Lungs and windpipe .................. 1-09 1-00 1:36 098 0-98 111 1:02 1117 1-08 0-98 096 119
:5;4 Blood. ..o 391 3:80 411 4:34 4:18 396 3-89 356 4:63 419 371 4:34
E‘é TAVEE e 1-46 1:50 135 1:53 152 1-35 1:38 124 1-62 184 1-30 144
50% Ghall-bladder and contents ............ 0:06 0-03 0-03 0-03 0-06 0-05 002 008 007 0-07 0-04 0-05
Pancreas (““sweetbread™) ............ 017 020 019 018 018 0-20 014 0-19 016 014 021 012

Milb or spleen ...o.ooovvviiiriiiiiinnnn. 0-16 013 0-20 018 018 017 0-14 0-11 0-24 0-18 0-20 0-18
Head ....ooooovviiiiiiiiiin i, 3:38 319 3:28 311 3-40 343 290 2:97 314 314 316 317
Skin (with feet, &e.)..co.ooooviiiinn. 702 7:63 810 7:29 6-36 765 700 684 728 740 6-90 744
Wool previously shorn ............... 480 5:27 4:05 537 3-89 501 729 6-87 546 452 543 527
Total ¢ offal” parts’% ........................... 3948 | 4078 | 4255 | 4189 | 3866 | 4321 42444 | 4124 | 4211 3869 | 4033 | 4169
CArCASS +ovvviiriiii i eenri i 5968 | 5943 | 5673 | 5724 | 60:51 | 5469 | 5585 | 5765 | 5721 | 5950 | 5721 5782
Loss by evaporation, error in weighing, &c{ 084 | —021 072 0-87 0-83 210 221 1-11 0-68 1-81 2:46 058
10000 | 10000 | 100-00 | 100:00 | 100-00 | 160:00 | 100-00 | 100-00 % 100-00 | 100-00 i 10000 | 100-00

#* Por particulars of the feeding experiment, refer, under the head of * Experiments with Sheep—Series 4,” to Article—— Sheep Feeding and Manuvre,” Journal of the

i In the case of these animals the Bladder was not weighed.



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 663 .
Organs, and other separated Parts, in the Fasted Live-weight, of SHEED.
Moderately Fattened. Bred, fed, and killed at Rothamsted. Period of Feeding Experiment 70 days.
June 13, 1849,
Lot 4—Food :— Lot 5—Food :— Lot 6.—TFood :—
Malt (ground and steeped), and Malt- fMalt (ground), and Malt-dust—in fixed quantity. Oilcake—in fixed quantity.
dust—in fixed quantity. Mangolds—ad libitum. Mangolds—ad libitum.
Mangolds—ad libitum.
Lot 1. | Lot 2.
No. 13. | No. 14. | No. 15. | No. 16. § No. 17. | No. 18. | No. 19. | No. 20. | No. 21. | No. 22. | No. 23. | No. 24. | No. 25.
2-85 2-23 267 2:40 2:57 251 335 2:53 293 2:41 292 252 282 2:70 2:64
574 326 4-80 4-85 493 6-54 548 818 7:40 431 443 475 488 371 437
417 4-81 6:05 443 3-88 3-68 468 526 318 5056 502 4-25 482 463 499
1:56 094 1-29 1-70 1-29 1-67 1-69 280 1-67 099 1-38 1-06 1-52 1-68 145
1-94 1-42 1-66 2:05 2:04 2-39 1-44 219 213 2-25 2-05 174 2:27 2:18 203
215 236 315 2:01 306 2:92 1-56 176 205 2:22 3:01 174 1-93 282 2:32
038 0-39 042 044 045 042 045 042 0-39 0-41 044 0-45 050 045 043
055 043 056 0-48 0-49 0-47 045 0-44 045 052 0-47 0-33 0-32 0-38 054
105 1-01 097 0-99 1-22 093 1-01 0-86 1-07 091 090 1-06 1:02 1-11 107
3-89 369 392 417 352 358 4:31 401 418 379 359 395 4-31 4-04 360
1:32 112 1-59 1-30 1-85 1-19 1142 | - 124 1-47 144 171 1-48 1-74 146 1-37
007 008 011 v 0-03 007 0-09 010 010 0-09 008 010 007 | ...... 0-04 0-05
018 015 017 017 016 016 017 011 019 0-11 018 0-15 015 019 018
015 015 0-20 0‘13 014 012 0-20 0-18 018 016 017 017 016 017 015
321 315 302 310 312 325 317 2:90 343 309 2:90 317 341 324 318
771 665 647 720 721 635 8-26 7:51 7-88 7-44 702 763 856 751 | - 696
561 592 384 484 759 576 5-87 482 369 4-31 580 455 4-81 487 576
42:53 37'76 40-89 40-29 43-59 42-03 4361 4531 42-38 3949 42-09 39-07 43-22 41-18 4139
55:98| 61:80 58:10 58-66 54-64 5855 5568 5477 5578 5873 5678 5970 5522 5827 57°05
1-49 044 1-01 1-05 177 | —0'38 071 | —0-08 184 178 1113 1-23 1-56 055 1-56
10000 | 100-00 | 100-00 | 100-00 § 10000 | 100-00 | 100-00 | 100-00 | 10000 | 100-00 | 100:00 | 100-00 | 100-00 { 10000 | 10000

Royal Agricultural Society of England, vol. x. part 1.

See also, the fuller note at the foot of the Table of the “ dctual Weights” to which the Perc



663

Means of—
Lot2. | Lot 3. | Lot4. | Lot5 |Tot6. | o°
Sheep.

Y| 264 | 257 | 254 | 278 | 267 2:66
487 | 445 | 466 | 651 | 459 479
Sl 499 | 451 | 487 | 414 | 479 463
3 145 157 137 | 182 124 | 153
3 203 181 177 2:04 208 || 198

2 2-32 207 2:42 2:27 222 | 235

| 043 | 043 | 041 | 043 | 045 | 043
3| 054 | 058 | 050 | 046 | 041 | 048
L] 1o7 | 105 | 100 | 102 | 097 | 104
£ 390 | 422 | 392 | 392 | 391 | 398
3 137 1-42 1-33 1-43 1:59 144
£ 005! o006 | 007 | 009 | 008 | o005
)| 018 | 016 | 017 | 016 | 015 | o017
71 013 | o2 | 016 | 016 | 017 | o017

i 318 315 312 317 314 317
1| 696 726 7:01 744 7:66 7-31
7 576 517 505 555 4-87 522
40-68 4037 43-39 4099 4141
57°05 57-94 5563 55-88 5761 5750
1-38 1-00 073 1-40 1-09
0 | 10000 | 100-00 | 100:00 | 100-00 | 160-00 | 106:00

-~ W
'S
ot
o
N=)

wr
—
&
&

ch the Percentages in this Table refer (Appendix-Table XXXT).
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ArpENDIX.—TABLE LVII. Showing the Percentage Proportion of the individual

Crass XVII.—14 Sheep of Hampshire Down Breed, divided into 8 Lots—TFed respectively, for 63 days,
and Mangolds, and Lot 8 with Oilecake and Mangolds. Total period of Feeding Experiment 96 days ;

Lot 1.—Food :—
Clover Chaff—in fixed quantity.
Designation of Parts. %ﬁ;ﬁgﬂ;}}:},gﬁv manured, or

No. 1. No. 2. No. 3. No. 4. No. 5.
Stomachs ......... ..o 307 2-26 2-22 264 2-88
Contents of stomachs ... 6-66 575 4-49 511 669
Canl-fat ... 470 392 478 453 420
Small intestines and contents ........................... s 2:35 147 1-98 181 1-86
Large intestines and contents......................cooec . 2-58 213 2-10 198 2-80
Intestinal fat ... 1-92 194 2-47 2-00 219

z _
: Heart and aorta ..............cooiiiiiiii 047 0-39 0-37 038 040
fg HEart-fat .........occveeeeeiereeee e 0-41 0-46 0-49 0-45 0-48
£ { Lungs and windpipe .........cooovvoriiriiniiseeeenne. 124 0-36 0-90 103 0-99
g BLoOA. . .eiiiiii i 2'63 390 410 3-87 424
?’;" TAVEE vttt et ettt e 145 1:34 1-60 136 146
” Gall-bladder and contents .................coociii 003 | ... ] . . 0-04 003
Pancreas (“sweethread ™) ... 015 0-16 016 018 017
Milt or spleen ............ooiiiiiieiiiii 019 016 016 015 016
Head ...ooovveiiiiiiii 3:37 3:36 301 329 326
Skin (with feet, &c.).......c.oooooviiiiiiiiiii 745 7:20 712 682 704
Wool previously shorn* ... 504 345 | 515 563 555
Total “offal ” parts T ... ) 4371 3875 4110 4127 44-40
CAICASS . .tveteeieietitneeni et tei et et e et e et e eeees 5431 5931 56-65 57-04 5317
Loss by evaporation, error in weighing, &e. .......................... 1-98 1-94 2:25 1-69 2-43
100-00 100:00 | 100-00 100-00 100-00

* Wool shorn May 29. t In the case of these animals the bladder was not weighed.



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 665

Organs, and other separated Parts, in the Tasted Live-weight, of SHEEP.

with Clover Chaff, and Turuips, differently manured ; then, for 33 days, Lots 1 and 2 with Clover Chaff
namely, from March 7 to June 11. Bred, fed, and killed at Rothamsted. Killed June 12, 1849.

Lot 2.—Food :— ) Lot 3.-—Food :-—. M ¢
Clover Chaff'—in fixed quantity. Clover Chaff-—in fixed quantity. ans ot~
Swedish Turnips, manured with Swedish Turnips, unmanuved-—ad lbitum, or |- e -
Superphosphate of Lime alone, or Oilcake—in fixed quantity.
Mangolds—ad libitwin. Mangolds—ad lLibitum. . The
S - Lot 1. | Lot 2. | Lot 3. 14

| N Sheep.
No.6. | No.7. | No.8. | No.9. | No.10. | No.1l. | No.12. | No.13. | No. 14 '

2:85 2:52 321 276 2-35 2:26 262 2:53 271 261 2-83 249 || 263
6:34 566 558 5-60 529 559 495 405 7:49 574

578 547 566
349 6-64 394 327 531 431 471 7:59 312 4-43 433 501 461
170 1-78 195 2-08 141 2-11 198 168 238 1-89 1-88 1-91 189
2-68 221 1-90 2:24 127 2:13 2-19 179 205 232 226 1-88 214
1-84 1-82 1-94 293 304 197 1-81 370 2-37 2430 ¢ 213 258 228

051 034 039 047 037 0-45 044 0-42 046 040 = 043 043 042

0-38 027 037 0-48 043 049 025 0-30 0-46 0-34 039 040
094 1-02 116 0-81 120 104 ¢ 111 1-13 1-00 1-08 1-06 1-04
371 395 467 420 347 446 3-87 400 421 375 413 4-00 395
147 1-30 137 142 1-46 158 | 157 1-57 156 144 1-39 155 1-46
009 006 09 | . 0-04 0-10 G609 1oL 0-04 003 0-08 007 006
013 0-19 015 015 017 015 0-14 0-11 023 016 0-16 016 0-16
018 0-19 013 017 017 013 015 018 017 016 018 016 6‘17

335 313 296 346 2:60 312 338 3-38 368 3-26 3:22 323 324
725 6-99 741 757 746 965 | 804 653 7:03 713 7:31 774 7:40
586 469 4-89 565 378 3-86 692 4-83 496 4:96 527 487 502

43-02 42-79 41-87 4350 | 3948 4350 44-39 4372 43-89 41-84 42-80 | 43:00 42-53
54-94 56-25 5827 5423 5955 5737 54-37 5522 54-41 56-10 55-92 56-18 5608
204 096 | —014 227 097 | —0-87 1-24 1-06 170 2:06 1-28 0-82 1-39

10000 | 100:00 | 100:00 | 100-00 § 100-00 | 100-00 !]00'00 100:00 | 10000 | 10000 | 100-00 | 100:00 || 10000

MDCCCLIX. 41
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ArprenDpix.—TasrE LVIII. Showing the Percentage Proportion of the individual
Ornass XVIIT.—21 Sheep of various Breeds and Modes of

| ihed Doocrbor 15, 1851 Sussex Down Breed.
Designation of Parts.

No.1l. | No.2. 5 No.3. | No.4. } No.5. | No.6. | No.7. | No.8. | No.9. | No.10.

Stomachs .....coeciveiiiiinins [T 193 219 108 197 215 2:32 2-26 1-98 176 2:18
Contents of stomachs ...........ooveevevnnld 1-33 511 422 262 3:30 303 275 2:58 321 315
Canl-fab....oooeeiiiinniniiiir 705 552 5:85 656 529 4-92 769 749 525 565
Small bintestines and contents .................. 086 102 124 1-07 1-40 1-61 1113 1-24 097 1-18
Large intestines and contents e | 118 169 1-30 125 159 1:50 152 138 189 145
Tntestinal fat........coooveivviiinnii 311 1-99 2:95 316 268 366 300 384 242 293
% Heart and aorta ..........ccoceiiireriiinnienin 0-36 0-36 039 0-26 037 055 035 0-42 053 0-39
E?’ Heart-fat ..........ocooinniiini 0-21 023 035 0-60 0-25 035 037 0-32 0-18 041
% Lungs and windpipe .....oveoooeviiiniiininnnn 098 0-93 0-84 0-70 078 1-04 0-74 0-84 114 070
..% 3 Blood ....cciii 342 374 368 341 367 412 336 384 413 440
3 TAver....oooceviv e, 1-47 1-21 1-39 1-01 140 148 123 1-38 1-08 1-36
% Gall-bladder and contents ................... 007 0-08 001 005 0-04 003 008 G664 0-03 006
& Pancreas (“sweetbread ”) .........coc.ooiinnl. 013 010 012 012 011 017 012 0-08 021 014
Milt or spleen ......oooeve coviiiiiiiiii 013 | 016 017 016 621 020 018 016 029 021
Bladder.......coooiviiini 003 0:02 004 0-03 002 002 003 0-03 002 003
Head.......ooooiiiiiii 259 2:75 271 2:65 2-89 2-70 2:43 2:76 3-38 2-83
Skin and wool* (with feet, &c.) ............... 948 1122 8-87 7-51 10-30 1166 875 9-92 12:66 1045

Miscellaneous trimmings............coocceccvc . vvveer | veieee | e Vo b U b o L, -

Total “offal ” parts .......coooovviiiiiiniiiiin 3433 | 3832 | 3522 | 3324 | 3705 | 3936 | 3599 | 3830 | 3915 | 3752
Carcass ..oovooiiiiiiiiiiii i e, 6516 | 6083 | 6478 | 6676 | 6295 | 6064 | 6401 | 6170 | 6085 | 6248

Loss by evapora.tién, error in weigl;ing, &e. ...... 051 0-80 0:00+| 000t} 000, 000+ 000t ©-00f 0-00+| 000}
100-00 | 100-00 | 10000 | 100-00 | 100-00 | 100-00 | 100-00 | 10000 | 100-00 | 100-00

* In the case of these animals killed in December, the wool shorn in the previous Spring is not included
+ In these cases the sum of the weights taken for the separated parts exceeded the Fasted Live-weight,



SOME OI'" THE ANIMALS FED AND SLAUGHTERED AS HUMAN IOOD.

Organs, and other separated Parts, in the Fasted Live-weight, of SHEEP,

Feeding, about 12 year old; of more than Average Fatness.

667

Leicesters and Cross-breds. Killed December 21, 1853. Means of—
Killed December 18, 1851. Cross- | Cross- The
bred bred Leicester Wethers, The The 7 The
Ewe. | Wether. H;Lnts St&lsgek Leg:ﬁz(slters 21
i O o Sheep.
| No.11. | No.12. | No.13. | No.14. | No.15. | No.16. | No.17. | No.18. | No. 19. | No. 20. | No. 21. Downe. | Dowas- | S
199 2:15 204 2:12 2:38 2:44 2:45 2:58 2-61 2:84 2-88 1-79 2:09 2:60 2:19
323 | ... 401 267 517 479 493 4-59 376 663 585 3:32 3-10 510 3-85
6-92 613 548 616 369 391 363 278 318 274 279 6-24 610 325 518
101 123 1-05 115 142 149 1-83 166 1-61 2:37 198 1-05 120 1:76 136
172 2:15 173 1:69 1-92 2:46 1-92 2:19 199 2-65 2:52 1-35 166 2-24 1-80
343 2-39 2-82 3:03 2:23 114 163 1-58 173 1-22 1-53 2-80 3:02 1:58 2:50
0-36 0-40 044 047 0-36 042 036 048 044 042 040 037 043 041 041
041 0-38 0-61 032 050 650 0-61 0-59 048 0-64 0-49 25 0-36 0-54 042
074 080 080 079 0-82 0:79 143 1-07 1-04 1-21 128 086 084 109 093
355 4-18 3:82 412 345 412 374 404 365 417 452 3:56 392 393 386
1:30 1-39 1:32 1:31 1-33 1-26 1-51 1-49 1-51 1-85 157 127 1-32 150 137
003 0:04 0:08 006 0-02 002 002 006 0-07 0:06 006 0:06 0-05 0-04 0-05
012 014 012 015 010 009 009 010 010 013 0-09 012 014 0-10 012
017 0-20 020 023 012 014 014 015 014 014 016 015 020 014 017
002 0:03 002 002 0-04 0-03 0-05 003 0:04 0-05 0-05 0-03 002 004 - 0:03
2:51 2:83 262 2-81 2-77 2-85 2:36 2:95 274 315 306 2:68 2-78 2-84 278
1003 1051 945 10-52 11-83 12:11 11-58 1416 12:58 13:07 13:85 9-27 10-49 1274 ) 1101
.............................. 0-04 014 009 0-09
37-54 34-95 36-61 3762 88156 3860 3828 40-50 3768 4348 42-83 3527 3772 39-99 3812
62-38 61-42 6313 62:38 6229 62-21 61-28 5977 60-85 56-34 57-96 64-40 6219 6010 6191
0:08 3:63 0-26 000t § —0-44 | —0-81 044 | —0-27 1-47 018 | —-079 0-33 009 | —009 || —003
100:00 [100-00 |100-:00 |100-00 ]100-00 |100:060 |100:00 |166-:00 |160-00 |100-00 |100-00 }{100-60 |{100-00 |100-CO | 100-00

in the calculations. For the actual weights of the shorn wool, see Appendix-Table XXXTTT,
and this sum has been taken as the standard, in calculating the Percentages.

472
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ArreNprx.—Table LIX. Showing the Percentage Proportion of the individual
Crass 1.—9 Pigs, divided into 8 Lots, each with rather different Food*.

Lot 1.—Food :—
Bean and Lentil meal-—in fixed quantity.
Designation of Parts. Bran—ad libitum.
No. 1. No. 2. No. 3.
Stomach and contents ............oco.coiiiniii. 219 148 1-30
Canl-fat . .ooooveiiiin 0-34 043 0-39
Small intestines and contents .................cceeeen. 4:56 1-91 336
Large intestines and contents ..............ocoveeen ool 7'53 360 500
Intestinal fat, “mudgeon,” &e. ..............ccooiinnn 0-92 076 0-66
3 Heart and aorta ..........ccoooveeiiiiiiiniiii. 0-33 0-35 0-30
i‘g Lungs and windpipe .........ccoooeiiiiiininiiiin. 0-78 1-04 098
;&': Blood ... 441 464 - 318
R T TR 175 139 172
%« Grall-bladder and contents ............o.oooviiieeninin. 0-05 012 006
g Pancreas (“swe'etbreadv MY 014 024 0-16
9? Ml or spleen ..o 016 0-20 0-25
Bladder ....occooiiiiiii . 014 0-05 0-05
Penis (or uterus) ......oeieriiii 0-25 029 018
Tongue ......coooviiiiiiini 0-58 069 0-48
L0 iivviiii v 012 0-11 011
| Miscellaneous trimimnings .........cccooiiiineeniinn, 041 022 011
Total “offal” parts .........ooeviiiiiveiniiiniiii. 24-66 17°52 1829
Carcass (including head and feet) ... 7394 81-86 7959
Loss by evaporation, error in weighing, &e. ............... 140 062 212
100-:00 100-00 100-60

* For particulars of the feeding experiment, refer to Pens 9, 10, and 11, under the head of * Experiments with



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD. 669

Organs, and other separated Parts, in the Fasted Live-weight, of PIGS.

Somewhat wnder Nattened—the Food containing a considerable portion of Bran.

Lot 3.—Food :—
Lot 2.—Food :— TR UER
. . - Bean and Lentil meal, and
Ir;«;lg:m meal—in fixed quan- Tndian meal—in fixed Means of —
: quantity.

Bran-—ad libitum. Bran—ad libitum.

Lot 1. | Lot2. | Lot3. I The
No.4. | No.5. | No.6. | No.7. | No.8 | No. 9. ! 3Pigs. | 3 Pigs. | 3 Pigs. i 9 Pigs.
!
137 1:90 1-86 191 155 134 1-66 1-71 160 || 166
074 0-62 0-48 067 0-54 0-45 0-39 061 055 || 052
211 372 300 2:77 316 2-86 327 2:95 2-93 l 305
304 562 472 459 5:08 5:01 538 446 490 l 491
1-89 0-96 0-80 1-03 098 069 0-78 105 090 E 091
!
0-32 0-18 032 0-29 0-27 0-28 0-33 0-27 028 | 02y

0-84 072

432 400 343 383 369 420 408 392 391 397

130 1-61 1-50 1-53 1-39 174 1-62 147 - 155 | 1-55

! |
086 0-29 0-83 0-90 0-93 0-81 091 | 0-88
|

007 0-05 0-06 0-09 004 0-06 008 0-06 0-06 | 0-07
023 018 016 0-21 014 014 018 019 016 0-18
016 012 014 016 013 0-16 0-20 0-14 015 016

010 007 005 010 006 0-06 008 007 007 || 0'67
............ 0-22 e 025 024 0-22 025 0-24 ’
0-63 0-49 048 048 0-60 043 058 053 051 054 ]
0-10 005 008 0-08 009 011 011 0-08 0-09 0-09

006 032 o1 005 0-10 0-19 0-25 016 012 0-18

1678 20-61 1827 1878 1865 18-87 20°16 1870 18-94 19-27
8358 7804 81-41 80-26 82:01 81-27 7846 | 8101 81'18 80-22
—0-36 1-35 0-32 096 | —066 | —0-14 1-38 029 | —012 0-51

10000 | 160-00 710000 100-00 | 10000 | 10000 | 100:00 | 100-00 »10()-00 i100'00

'

Pigs—Series 1,7 Article—— Pig Feeding,” Journal of the Royal Agricultural Society of England, vol. xiv. part 2.
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ArpEnprx.—Tasre LX. Showing the Percentage Proportion of the individual

Crass I1.—12 Pigs, divided into 4 Lots, each with rather different Food *. Moderately

Lot 2.—Food :—
Lot 1.—Food :— Indian meal—in fixed
Bean and Lentil meal— quantity.
Designation of Parts. ad libitwm. Bean and Lentil meal
~—ad libitum.

No. 1. | No.2. | No.3. | No.4. | No.5. | No.6.

Stomach and contents ........................... 1-49 101 143 075 111 070
Caul-fab.........oocoiinvniiiiniinniiinen, 046 0-70 037 059 040 049
Small intestines and contents.................. 1-77 2-09 217 173 211 201
Large intestines and contents.................. 3-61 375 5-16 347 401 2:76
Intestinal fat, “ mudgeon,” &e. ............... 1:74 1-69 1-40 2:16 1-27 1-39

. | Hoart and a0tta ...oooererrecccrrerreronn 025 | 025 | 030 | o024 | o026 | 032
EE::; Lungs and windpipe ............cocoiiinneinee 0-69 067 072 0-67 0-61 065
:i::’ BLOOQ. i 1vensiiiinriiieeriiierr e crenin 371 384 427 3:66 4:02 4-46
2  TAVEY oviiverii et 1-85 1-65 171 1:61 142 179
£ | Gall-bladder and contents .................... 008 | 006 | 005 | 005 | 005 | 008
§ Pancreas (“sweetbread”) .........coooveeeiis 010 0-21 025 0-31 022 026
§ Milt or spleen .......oooviviiiiiiiiiiiiin, 015 014 016 012 017 014
Bladder.......vcrvre et 006 0-08 0-11 0-09 007 0-05
Penis (or uterus) «..oo.ovvviiniinviinniiiiinnn. 030 | ... | 018 | ... 016
TONGUE .vvvvvitieireiiiiiiairierineseaninisaene 045 0-45 0-53 0-40 0-44 041
TOES .evneiiiii it 008 010 0-08 006 0-09 008
Miscellaneous trimmings...........ceeevreennnn. 0-31 032 031 0-19 030 019
Total “offal” parts ....o.oecviiiviiiiiiiiiiinneiinin. 1710 | 17-31 | 19062 | 1628 | 1655 | 1594
" Carcass (including head and feet) .........ccovveees 83-83 | 8248 | 7940 | 8252 | 8250 | 8404
Loss by evaporation, erfor in weighing, &e. ...... —093 0-21 158 1-20 0-95 002
100-00 | 10000 |100-00 |]100-00 |100-00 |100-00

* For particulars of the feeding experiment, refer to Pens 1, 2, 3, and 4, under the head of “ Experiments with



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

Organs, and other separated Parts, in the Fasted Live-weight, of PIGS.

TFattened—the Food containing a considerable proportion of Bean and Lentil meal.

Braio—ti?). -ﬁ;gg.ot;lu:aj;tity. Indi.]‘;:,;)‘tﬁ;gg&d];;n_“ Means of—
Boan and Lontl meal— | gt and Lintil mal—
ad ibitu. Totl. | Lot2. | Lot3. | Lobd. || Lo
3 Pigs. | 3 Pigs. | 3 Pigs. | 3 Pigs. Pig .
No.7. | No.8 | No.9. | No.10. | No. 11. | No. 12,

1-21 1-75 145 1-16 1-50 1-69 131 0-86 147 145 1-27
060 055 0-35 046 0-62 033 0-51 0-49 050 0-47 049
2-84 257 2:30 2-33 209 221 2:01 195 257 221 2-19
4:31 462 462 4-35 450 460 417 341 455 449 416
1-03 058 1-26 116 154 091 1-61 1:61 0-85 1-20 1-35
016 0-33 025 032 0-27 034 027 0-27 024 0-31 027
072 087 0-63 071 1:00 084 069 064 074 0-85 073
370 419 403 - 299 483 530 394 405 397 4-38 408
1-79 1-52 153 1-82 1-96 153 1-84 1-61 1-61 1-77 171
0-08 005 003 004 008 0-04 0-06 0-06 005 0-05 0-05
024 0-22 0-22 0-20 0-24 021 0-19 0-26 023 0-22 022
013 0-16 013 014 017 0-18 015 014 014 016 015
097 011 010 0-08 010 012 008 007 069 010 009
.................. 013 e 0-30 017 013 019
052 054 041 036 046 047 048 042 049 043 046
0-09 011 010 0-09 0-11 0-11 0-09 008 0-10 0-10 0-09
063 . 0-47 037 020 | ... 0-32 0-31 0-23 0-49 026 033
18-12 18-64 17:78 16-54 19-47 19:20 18-01 16-32 1819 18:58 17-83
§0-84 81-61 8112 83:64 8271 80-20 81-90 83-02 81'19 82:18 82:07
1:64 | —025 110 | —018 | —218 060 0-09 066 062 | —-076 010
10000 {10000 |100-00 [100-00 |100-00 |100-60 }100-00 1100-00 100-00 | 100-00 | 10000

Pigs-—Series 1, Article—¢ Pig Feeding,” Journal of the Royal Agricultural Society of England, vol. xiv. part 2.’
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Arpenpix.—Tasre LXI. Showing the Percentage Proportion of the individual

Crass I1I.—15 Pigs, divided into 5 Lots, each with rather different Food*.

Lot 1.—Food :— Lot 2.——Food :— Lot 3.—Food :—
Indian meal-—ad libitum. | Bean and Lentil meal—in | Bran—in fixed quantity.
fixed quantity. Indian meal—ad libitum.
Designation of Parts. Indian meal—ad libitum.

No.1. | No.2. | No.3. | No.4. | No.b. g No.6. | No.7. | No.8. | No.9.
Stomach and contents .................. 1-16 167 1-02 076 0-98 0-86 1-06 1-02 100
Caul-fab...........coooiiiii 0-64 049 052 0-35 0-41 073 033 0-64 045
Small intestines and contents......... 1-82 1-67 1-97 1-34 171 156 128 164 175
Large intestines and contents......... 277 315 2:58 3:46 2:91 2:05 451 395 2:75
Tntestinal fat, “ mudgeon,” &e. ...... 184 1:39 0-83 178 1114 | 224 1-08 1-68 143

= | Heart and aorta ............oceoeeeiis 027 032 032 0-26 0-29 025 0-27 031 029
% Lungs and windpipe .................. 472 072 0-81 0-62 065 076 054 069 0-81
;E’ Blood. ... 3:58 3:61 3:76 3:68 291 358 304 362 203
BV 134 | 145 | 142 | 148 | 186 | 11| 17 | 188 | 14
éd;; Gall-bladder and contents ............ 004 0-02 0-07 006 065 006 0-04 003 005
§ Pancreas (“sweetbread”) .. ......... ¢-e2 018 0-27 018 013 0-25 016 017 026
§ Milt or spleen ... 010 015 013 011 G-15 014 610 016 012
Bladder..........cooo 0-04 007 0-05 0:08 0-09 0-06 0-06 009 0-10

Penis (or uterus) ... 021 | ... 025 045 | ] 024 | ]
TONGUE ..o 043 045 0-47 0-39 041 046 46 0-58 0:43

TS wevviiiiieeie e e 0-08 011 0-08 0-07 008 0:09 0-06 008 0-08
Miscellaneous trimmings............... 0-28 0-31 003 020 060 0-30 0-56 013 024
Total “offal” parts ..........ooocoivi 1554 | 1576 | 1458 | 1547 | 1387 1560 | 1576 | 1637 . 1410
Clarcass (including head and feet) ......... 85-75 | 8604 | 8448 § 8377 | 8561 83-91 83-89 | 8291 84-26
T.oss by evaporation, error in weighing, &c| —1-29 | —1-80 0-94 076 0-52 049 0-35 0-72 1-64
100100 | 100-00 | 100-00 | 10000 | 100-00 | 100-00 | 100-00 | 100-00 | 100:00

% For particulars of the feeding experiment, refer to Pens 3, 6, 7, 8, and 12, under the head of *“ Experiments with



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN TOOD. 673
Organs, and other separated Parts, in the Fasted Live-weight, of PIGS.
‘Well Fattened—the Food containing a considerable proportion of Indian-corn Meal.
Lot 4.—TFood :— Lot 5.—TFood :—
Bean and Lentil meal, and | Bean and Lentil meal, In- Means of-—
Bran—in fixed quantity. dian meal, and Bran—
Indian meal-—ad libitum. each ad libitum. The
o Tot1. | Lot2. | Lot3. | Lot4. | Lot5. || &
No. 10. | No. 11, | No. 12, | No. 13. | No. 14. | Mo. 15, | * T | 2T | e | S Wi | 3Tigs | pige
095 1-29 120 1:68 1-82 1-16 1-29 087 1-02 1115 1:55 118
060 0:53 0-64 0-49 097 038 055 056 0-54 0-59 061 057
1-:80 1-71 2-22 1:45 204 1-32 1-82 1-54 1-56 1-61 1-60 1-59
3:39 4-34 319 3-00 341 2:78 2-84 311 373 3-64 3:06 3-28
1-80 1-05 074 096 176 0-87 1-:36 1-72 1-40 1-20 1-20 1-37
0-29 027 025 028 0-28 0-24 0:30 026 0-29 0-27 027 027
057 072 0-68 0-68 078 050 075 067 0-68 066 065 068
312 3-82 363 323 356 342 3-65 339 320 352 340 3:43
1-45 1-34 1-39 1-26 1-52 1-38 140 1-38 1-59 1-39 1-39 143
0:04 0:04 010 004 002 0-04 0-04 0-06 004 006 003 005
028 019 018 0-12 019 0-19 022 019 020 022 017 020
011 0-14 013 012 011 012 013 013 013 013 012 013
008 007 0-05 006 005 011 0-05 008 0-08 007 0-07 007
..... 0-22 023 0-14 021 e 023 045 024 022 017 024
039 0-41 044 056 047 040 045 042 0-49 041 048 045
007 0-08 007 0-08 011 0-08 009 008 0-07 007 009 008
0:42 014 025 0-28 034 025 021 0-37 031 027 0-29 0-29
15:36 16-36 1539 1443 17-64 13-24 15-38 15-28 1557 15:78 1515 15-41
83-87 82-80 83-84 84-94 8078 85-89 8542 84-43 83-69 83-50 83-87 8418
077 084 077 063 1-58 0-87 | —0-80 029 074 072 0-98 041
100-00 | 100:00 | 100-00 | 100-00 | 100-00 | 100-00 } 100-00 | 100:00 | 100-00 | 100-00 { 10000 || 100-00

Pigs—Series 1,” Article—*Pig Feeding,” Journal of the Royal Agricultural Society of England, vol. xiv. part 2.
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ArpeNpix.—TaBLE LXTI. Showing the Percentage Proportion of the individual

Crass IV.—12 Pigs, divided into 4 Lots, according to the Food*. Moderately Fattened.

Lot 1.—Food :— Lot 2—Food :—
Lentils, and Bran—in fixed quantity.|Lentils, and Bran—in fixed quantity.
Designation of Parts. Sugar—ad libitum. Starch—ad libitum.
No.l. | No.2. | No.3 | No4 | Nob | No.b,
Stomach and contents ................. vinnd 087 1-08 127 144 093 0-92
Caul-fab.......ooooiviiiinninii . 061 071 051 064 054 049
Small intestines and contents ............... 181 219 1-82 2-27 1-96 2:04
Large intestines Aa.nd contents ............... 470 479 414 586 508 678
Intestinal fat, “ mudgeon,” &e. ............ 0-57 0-65 057 0-62 0-44 0-59
3, | Heart and aorta .......cooovvvveriennine: 032 035 031 028 030 037
Sg Lungs and windpipe ...........ccovvvveenn. 069 0-84 0:91 078 0-87 1:06
;E Blood il 312 353 3:61 383 872 452
‘g LLAVEr tecviviiiieiii i 146 2:01 1:61 174 1-51 178
% Grall-bladder and contents .................. 006 0-09 0-03 012 011 012
g Pancreas (“sweetbread ”) ..............een. 014 1 023 014 019 0-18 0-19
B | Mlb ot Spleen ...v.vevrverereeeesinen, 013 015 0-16 012 013 016
Bladder........ccooviiiiiiiiiiii 012 0:06 005 012 005 008
Penis (OF uterus) ......oveevvivevnenennn) il 017 | 019 0-16 018
TONGUE ..covvvilvinriiniiiies e, 0-67 063 066 062 0-46 0-53
TOBS vevevvnererenieneeeeniineneniiirenenninne] e L 009 008 0-08 0-08
Miscellaneous frimmings ....................... IPPPTPE 010 008 008
Total “offal ¥ parts ..o, 1527 | 17+48 15-88 1900 16-60 19-97
Carcass (including head and feet) ............... 8378 81-17 84:24 78:35 82:50 79-55
Toss by evaporation, error in weighing, &e....... 095 135 —012 2-65 090 0-48
5 ' 100-00 100-00 100-00 100-00 { 100 00 100-00

# For particulars of the feeding experiment, see Article ¢ On the Equivalency of Starch and



SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.

Organs, and other separated Parts, in the Fasted Live-weight, of PIGS.

The Food consisted, in considerable proportion, of either Starch or Sugar.

675

Lot 3.—Food :— Lot 4.—TFood :— Means of—
Lentils, and Bran—in fixed quantity.] Lentils, Bran, Sugar, and Starch
Sugar, and Starch—ad libitum. —cach ad libitum.
Tot1. | Tot2. | Tot3. | Lotd. || Lhe
No.7. | No.8. | No.9. | No.10. | No.1l. | No.12 |3Pies | 3Pigs | 3 Pige | 3 Pigs. | p

127 119 1117 0-82 139 156 1-07 1-10 121 126 116
0-60 0-65 0-53 0-66 0-54 067 0-61 056 059 0-62 0-59
1-82 2:07 2:46 2-04 2:66 2:64 1-94 2:09 212 2-45 2:15
4:50 544 437 463 440 591 4:54 5:91 477 4-98 5:05
0-82 054 073 0-69 075 051 060 055 070 0-65 063
032 033 032 0-29 0-29 0-31 033 031 0-32 0-29 0-31
074 0-72 073 0-69 0-78 0-69 0-81 0-90 073 0-72 079
335 372 306 361 317 374 342 402 3-38 351 359
162 1-49 1-52 1-65 209 1-89 1-69 1:68 1-55 1-88 170
007 0-09 0-06 0-09 010 0-07 0:06 0-12 0-07 0-09 008
0-19 016 014 018 016 021 017 019 0-16 0-19 018
015 0-13 011 012 011 012 0-15 0-14 013 0-12 014
0-07 010 007 0-08 008 0:09 0-08 0-08 0-08 0-08 008
.................. 0-18 0-28 017 0-18 0-23 0-19
054 0-54 048 0-46 044 044 0-65 053 0-52 044 053
0:07 008 010 | ... 0-08 009 0-09 0-08 0-08 0-08 008
0-14 013 016 015 019 004 | ... 0-09 014 012 012
16-27 17:38 16-01 16:34 17°51 18:98 1638 | 1853 | 1655 | 1771 1737
8177 81-35 82-08 82:24 80-78 79-51 83:06 80-13 8174 8084 | 8144
1-96 127 191 1:42 171 151 0-56 1-34 171 1-45 1-19
100:00 100:00 100-00 100-00 10000 100-00 | 10000 | 100-00 | 100:00 | 100:00 1 100-00

Sugar in Food "—Report of the British Association for the Advancement of Science for 1854.
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SOME OF THE ANIMALS FED AND SLAUGHTERED AS HUMAN FOOD.
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MEMORANDA, ERRATA, ETC.

[Nore.—The numerical errors in the Tables, which are noticed in the following list, are the most import-
ant that have been detected; but, though it scemed desirable to correct them for purposes of reference,
none of them affect the conclusions given in the text. It will be seen, that the larger number of the required
corrections are due to but a few original errors in the statement of actual quantities ; the results of which,
however, ramify into the lines of Zbtals, into the columns of Means, into the corresponding Percentages, and
generally also into more than one Table. A few others, of still less importance, have been observed, to which
it is thought unnecessary to call special attention. They occur chiefly in one or two of the Tables of Per-
centage Proportion of Organs or Parts, and in amount are within the range of the second decimal place.]

Page 538, line 4: for—*than that of the more moderately fattened animal.” read—than that of the
more moderately fattened animal, or than that of either Oxen or Sheep.

Page 556, last sentence of second paragraph: for— Of these, Tables XVIL, XVIIL, XIX., XX.,
XX1., and XXIL.,” &e., read —Of these, Tables X VII., X VIII., XIX., XX , XXI., XXTII., and XXTII., &e.

Table XVIL. p. 558 :—

Column 1. For—“6 05" in line of Contents of stomachs, read—4 12-1; and accordingly, for—“85 4-9”
in line of Total Offal parts, read—84 0-5. For—“156 10'8” in line of Carcass, read—158 8:5. And in
accordance with these alterations, for—8 12:8"'in line of Loss by evaporation, error in weighing, &c.,
read—8 80. [Note—The same amended numbers as here given, should be carried in (in the correspond-
ing lines of course), in the last Column but three, of Appendix-Table XV. p. 595.]

Column 3. For—“97 4°7 " in line of Contents of stomachs, read—95 15:2; for—“17 18"’ in line of
Small Intestines and contents, read—18 1'7; and for—“13 4:6”’ in line of Large Intestines and contents,
read—18 10°0. [Note—The same amended numbers as here given, should be carried in, in the last Column
hut one, of Appendix-Table XV, p. 595.]

 Column 4. For—“93 15'8” in line of Contents of stomachs, read—92 12:8; for—*16 13'6” in line
of Small Intestines and contents, read—17 12:0; and for—18 2:3” in line of Large Intestines and con-
tents, read—18 7-0. [Note—The same amended numbers as here given, should be carried in, in Column 1,
of Table XXIIT. p. 564 ; and in the last Column of Appendix-Table XV. p. 595.]

Column 6. For—“1 7-0” in line of Miscellaneous trimmings (=Heart trimmings only, see also Ap-
pendix-Table IL. p. 581), read—3 62, as in Appendix-Table XV. p. 595, Column of Bullock No.13. And
:wcordingly, Sfor—<428 10-8”" in line of Total Offal parts, read—425 9'5; and for—“10 107"’ in line of
Loss by evaporation, error in weighing, &c., read—8 11°5.

Column 7. For—*83 12:5”" in line of Caul Fat, read—29 13-0. The difference, 83 15'5 (IHeart trim-
mings, see Appendix-Table III. p. 582) +5 10 (trimmings from the neck)=9 05; which amount, inser
in line of Miscellaneous trimmings, as in Appendix-Table XV. p. 595, Column of Bullock No. 12. And
accordingly, for—“460 18'3"" in line of Total Offal parts, read—465 14-3 ; and, for—“18 12-7” in line
of Loss by evaporation, error in weighing, &c., read—13 11-7.

Table XVIIL. p. 559:—

Column 2. For—“152 58" in line of Final weight unfasted, read—156 0'8. For—0 21" in line
of Miscellaneous trimmings, 7ead—O0 8'1; and in accordance with this, for—“58 132 in line of Total
Offal parts, read—58 14:2; and for—*“0 18:0” in line of Loss by evaporation, error in weighing, &e.,
read—0 12-0.

Column 8. For—“124 11'4” in line of Original weight, read—99 1-8.

Column 4. For—*“115 1"’ in line of Original weight, read—124 72, For—*“144 18'1” in line of
Final weight unfasted, read—148 9-1.

Column 5. Omit figures—“96 11'4” in line of Original weight. For—“6 27" in line of Con-
tents of stomachs, read—6 7-7 ; for—“4 12:2” in line of Head, read—4 11'4; and in accordance with these
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alterations, for—“64 64 in line of Total Offal parts, read—64 10'6 ; and for—*“0 0-1”’ in line of Loss
by evaporation, error in weighing, &e., read, —0 4¢1. [Note—The same corrections as here given, should
be carried in, in the last column, of Appendix-Table XXXIII. p. 625.]

Column 6. For—“109 13:56” in line of Original weight, read—107 7:2. For—“160 49" in line
-of Final weight unfasted, rcad—162 15'4.

Column 9. For—*“0 8'5” in line of Gall-bladder and contents, #ead—0 0'8; and in accordance with
this, for—“47 3-6” in line of Total Offal parts, read—46 11'9; and for—“1 9-3 " in line of Loss by evapo-
ration, error in weighing, &ec., read—2 1-0.

Table XIX. p. 560 :—
Column 8. For—*245 10'7” in line of Final weight unfasted, read—235 10-7.
Column 8. For——“222 9:8°’ in line of Final weight unfasted, read—220 1-1.

Table XX. p. 561 :—

Column 1. For—“2:39” in line of Contents of stomachs, read—1-89 ; and accordingly, for—* 3404 >’
in line of Total Offal parts, recad—33-54. For—“62:58" in line of Carcass, read—63'13.” And in
accordance with these alterations, for—“8'43” in line of Loss by evaporation, error in weighing, &c., read
-—3:33. [Note—The same amended numbers as here given, should be carried in, in the last Column but
three, of Appendix-Table X L. p. 637.] '

Column 8. For—“844” in line of Contents of stomachs, read—8:33 ; for—“1'49 "’ in line of Small
Intestines and contents, read—1'57 ; and, for—*“1-18°’ in line of Large Intestines and contents, read—1-21.
[Note—The same amended numbers as here given, should be carried in, in the last Column but one, of
Appendix-Table XL. p. 637.]

Column 4. For—“844"" in line of Contents of stomachs, read—8-34; for—“1:52” in line of Small
Intestines and contents, read—1:60 ; and for—1-22”’ in line of Large Intestines and contents, read—1'24.
[Note—The same amended numbers as here given, should be carried in, in Column 4, of Table XXTIT.
p- 564; and also in the last Column of Appendix-Table XL. p. 687.]

Last Column. For—“2-88"" in line of Caul Fat, read—2:10; and in line of Miscellaneous trimmings,
insert—064. And in accordance with these alterations, for—“82:48" in line of Total Offal parts, read—
3284 ; and for—“1-32” in line of Loss by evaporation, error in weighing, &c., 7cad—0-9G.

Table XXI. p. 562:—

Column 5. For—“362" in line of Contents of stomachs, read—38:85 ; for—*“ 531" in line of Caul
Fat, read—518; for—“10'84"" in line of Skin and Wool, read—11-01; and in accordance with these
alterations, for—<“37-71” in line of Total Offal parts, read—3798. For—*“62-28" in line of Carcass,
read—61-91 ; and for—“0:01"" in line of Loss by evaporation, &ec., read—O0-11.

Column 9 (Half-fat Sheep). For—“0:506" in line of Gall-bladder and contents, read—0'051; and
in accordance with this, for—44:948 > in line of Total Offal parts, read—44-493; and for—“1:506" m
line of Loss by evaporation, error in weighing, &c., read—1-961.

Page 571, last line of first paragraph: before the word— Carcass” insert the words—here reckoned.

Appendix-Table XV, pp. 594—595 :—

Mem. : in line of “Bladder, with penis, or womb,” the amounts set down to Bullocks Nos. 9, 12, 18 and
14, include both Bladder and Penis ; those set down to the other Bullocks refer to Bladder only. - In the
same line, in the last column but one, for—*“0 167,” read 1 0-7; which amount is the sum of the mean of
the Bladder, and of that of the Penis, each taken separately. In the same line, in the last column, the
amount represents Bladder only ; the Penis, or Womb, being included with the “ Loss by evaporation, error
in weighing, &e.”

Column 2. For—*“8 8:0” in line of Contents of stomachs, read—5 10°2; and in accordance with
this, for—87 12'7” in line of Total Offal parts, réad—85 3'9. For—“157 75" in line of Carcass, read
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—160 9'0. And in accordance with these alterations, for—“18 7-8”’ in line of Loss by evaporation, error
in weighing, &e., read—12 15°1.

Column of Bullock No. 12. For—“84 40" in line of Contents of stomachs, read—77 3-8 for—
“8 11'7” in line of Small Intestines and contents, read—14 10'5; and for—“5 2:5” in line of Large
Intestines and contents, read—6 4-0. :

Column of Bullock No. 18. #or—<100 1'0” in line of Contents of stomachs, read—88 00; for—
“8 50 in line of Small Intestines and contents, 7ead—16 13:0; and for—“6 00" in line of Large
Intestines and contents, read—9 9-0.

Appendix-Table XVIIL pp. 600—601 :—
Column 6. For—“1 7 in line of Loss by evaporation, &c., read—0 1°7.
Column 10. For—182 4 in line of Live-weight after fasting, read-—132 14.
Column 14: in line of Bladder, the amount represents both Bladder and Womb, that one Sheep being
an Ewe.

Appendix-Table XXI. p. 606. Mem.: in Columns 2 and 3, respectively, the amount set down for
Bladder includes one Testicle.

Appendix-Table XX VI. p. 613. Column 8. For-—“0 1-2” in line >f Heart-fat, read—1 2-0.

Appendix-Table XXX. p. 618. Column 1. For “142 26" in lines of Final weight, after fasting, and
of Live-weight after fasting, read—141 26. For-—*83 0 in line of Carcass, read—82 0.

Appendix-Table XXXTIII. pp. 624—625 :—
Column 15. For—“57 56" in line of Total Offal parts, read—57 36 ; and in accordance with this,
Jor—*—0 126" in line of Loss by evaporation, error in weighing, &c., 7ead, —0 10°6.
Last column but two. For—“4 106"’ in line of Contents of stomachs, read—5 2'9; and in accord-
ance with this, for—¢ 61 14:7 in line of Total Offal parts, read—62 7:0; and for—“0 07" in line of
Loss by evaporation, error in weighing, &ec., read, —0 7°6.

Appendix-Table XXX VI. pp. 680—631. Column 17. For—*144 58" in line of Original weight, read
—148 53.

Appendix-Table XL. pp. 636—637 :—

Column of Designation of Parts. Omit the words—* Live-weight after fasting” in the bottom line.

Column 2. For—“3-17” in line of Contents of stomachs, recad—2:18; and in accordance with this,
Jor—“88'93" in line of Total Offal parts, read—382:97. For—“60-86"" in line of Carcass, read—62-05.
And in accordance with these alterations, for—*“521" in line of Loss by evaporation, error in weighing,
&c., read—1-98.

Column of Bullock No. 4. For—“0'11" in line of Bladder, &c., read—0"04; and in accordance with
this, for—“41-11" inline of Total Oftal parts, read—41-04; and for—2'08”" in line of Loss by evaporation,
error in weighing, &c., read—2'15.

Column of Bullock No. 9. Mem.: the amount “0-07” in line of Bladder, &c., includes both Bladder
and Penis.

Column of Bullock No.12. For—“592" in line of Contents of stomachs, read—5-44 ; for—“ 062"
in line of Small Intestines and contents, read—1'08 ; for—“0'36" in line of Large Intestines and contents,
read—04d; for—“072" in line of Heart-fat, rcad—044; and for—<“086" in line of Miscellaneous
trimmings, read—O0-64.

Column of Bullock No.13. For—“812" in line of Contents of stomachs, read—7-14; for—0-67 '
in line of Small Intestines and contents, read—1'36 ; and for-—*“ 049 in line of Large Intestines and con-
tents, read—0'78. For—“0-31" in line of Heart-fat, read—0'20; and in accordance with this, for—

“34-54” in line of Total Offal parts, read—84-43 ; and for— 071" in line of Loss by evaporation, error in
weighing, &c., read—O0 82,
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