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INTRODUCTORY. 

In carrying out the objects of the orgalli7.ation of an "Agricultural 
Experiment Statioll," we cordially inyite the co·operation of all p ersons 
interested in its success. Suggestions as to lines of experimeiltal \Yo1'k, 
l)l'oblellls to be solved. inquiries relating to agriculture, horticulture, 
stock, ::md the dairy will be cheerfully rGceivecf and answered as far as 
possible; but no work will be undertaken unless of public value, and tl,e 
results of which we are at liberty to use for the public good. 

Specimens of grains and grasses; seeds of fruit and forest trees; 
vegetables, plants anclfiowers tha,t . are true to name; varieties' of benefi
cial and injurious insects; samples of mineral waters and ores, and what
ever may illust rate any depal'tmel1t of agriculture will be gln,dly received 
and due acknowledgments made in annual reports . Directions for 
collecting, packing and shipping snch specimens will be furnished on 
application. 

Bulletins will be issued at least quarterly, giYing the resnlts of 
experimental work l"lS £t.st as completed, together with snch snggestions 
and illform"tion as nmy be thought valuable to the farmers of :Missouri. 

The bulletins and reports of this St"tiOll ,u'e sent free to every citizen 
of Missouri. w.ho applies f01: them. Copies are sen t as soon as issned to 
eyery newspaper in the State, to every Grange, l!~n,rmel's' AlIimHle or 
other agricultural organization whose address call be ohbilled. Bulletins 
and reports are also sent to the leadilg agl'icultm'al papers of the 
country, and will be sellt to any paper that may desire to exchange. 

Letters relating to any special line of work should be directed to the 
officer in charge of that division, but all general correspondence relating 
to the work of the Station should be addressed to 

COLUMBIA, Boone County, Mo. 

EDWARD D. PORTER, 
Director of Experiment Station. 



AN ENQUIRY INTO THE COMPOSI
TION OF THE FLESH OF CATTLE. 

P. SCnWl~T'l'7.:gI{., I'I/I'II/isl. 

rl'he present pap(\l' is part of an oxpm'illlcmtni 
il1vestigntiol1 nndeJ'tnken ' with a view of dp(·idillg ill 
how far In'ood nl.u1 :i'nod nntm' iuto tllll ('ost of produc
tion n,J](l quality of the rhlSh e,f ('attIe, rl.'JlO history n,nrl 
('ol1elusioll of the trinl as fonwl in Bulletill NnlJlhOl' :lJ, 
though clesignod (~spoeiaJly to nUSWlIl' thu ]ll'adienl 
qnestions of the fanller nIHI stoek l'n.i:::el', Hl'O, in n 
measuro, illtl'(Hlnetol'Y to tid::: Bnlletin alHl givo it 
cornpletioll, ·Consi(lel'al,i o lllaiol'iai, tho 1'(11')1111, of faith
ful alJII diligent. work in ot ll ol' dil'odions, rnny, at It later 
time, be drawn l1pOll 1'01' I'ul'tlwl' illnstrntioll of tho 
points at iSI'41.1<1. 

When. the tnnninntioll of t .he f()(~aillg tustl'4 ll1!ule 
a systematie awl nnifol'ln ] ,jaIl of work for tho ,ellolll
icn.! part of tho illvel'4tigation lWee8SlIl'Y, to mHHter th.o 
imlIloll.se amonnt of lal)ol' which t.ho l'P<:(~l)tion uwl pre
paration of so large a uuml,C!l' of sflrnples of rapidly 
changing llluto1'ial domaudod, tho meagre provision in 
facilities ,ind "assistuuco nt the commnrHl of tho cheUList 
made it not only diffiel1lt to' elH'ry out UlO original 
design in the propel' manrH:ll' but compellod subse
quontlyan abandonment of Pltl't of the work ol'iginnlly 
·contomplated. . 

Not only the flesh of the experimental animals, 
but also their blood, bones [ind fat, together with their 



AN ENQUIRY INTO THE OOMPOSI
TION OF THE FLESH OF OATTLE. 

P. SCn\VEITZFjI{, Clu'lili8i. 

':J..1he present paper is part of H11 Gxpol'in18ntal 
il1VE1stigation undel'tnl,en · \yith n view of df'eiding ill 
how far breed and feed enter into the eost of pl'odue
tion and quality of t.he flesh of eatt.le. '1'110 histol'Y and 
conclusion of tho trial as found in BullE.~tin Number :24, 
thoughdesignetl espeeially to answer the pradieal 
qnestions of tIle fal'lllel' nnd stoel\: raisol' , are, in a 
measure, introduetol'Y to this Bulletiu 1111(1 givo it 
completion.ConBiclernblo matel'ial, tho result of faith
'ful and diligent work in othol' tlil'eetions, may, at a later 
time, be tlrawn upon for furthel' illustration of the 
points at issuo. 

"\v~hen t.he tel'lUilHLtion of tho reetliug tests Inacle 
a systematie and ullifol'ln plan of work for the ,ehmn
ical part of the investigation l1cC'ossnl'.Y, to 11Htstel' 'Hlel 
immense amount of labor which the reception ana pre
paration of so large a . llUnlber of samples of rapidly 
changing material demanded, the meagl'e provision in 
facilities aBd assistanee at the command of the chemist 
made it not orily difliellit to c~U'l'y out the original 
design in the propel' manner but compelled subse
quently an abandonment of pllrt of the work ol'iginally , 
-contemplated. . . 

Not only the flesh of the experimental . animals, 
but also their blood, bones and fi:'lt, together with their 
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excrements, were intended to be investigated, and 
samples of each were sent to the laboratory; the 
analyses of the latter, that is of blood, bones, fat and 
excrements could, however, not be executed at the 
proper time, and subsequent investigation would have 
resulted in no satisfactory conclusion regarding their 
composition and meaning. They do, therefore, not, 
appear in connection wIth the work here given and 
are, besides, of comparatively little importance in 
answering the main enqui1'Jj of the trial, which was t(} 
dete1"rnine the percentage and quantity of fat in the body 
of each of the animals unde1' experiment. It seems. 
proper to give the following memoranda copied from 
the laboratory diary: 

LABORATORY DIARY. 

Jan. 23, 1891, 1.6 samples of excrements; 5 samples of feed. 
Jan. 24, 1891, 20 samples of excrements. 
Jan. 25, 1891, 16 samples of excrements. 
Jan. 26, 1891, 24 samples of eAcrements. 
Jan. 27, 1891, 20 samples of excrements; b samples feed; 3 samples blood. 
Jail. 28, 1891, 20 samples oj flesh. 
Feb. 2, 1891, 8 samples oj flesh. 
Feb. 3, 1891, 12 sa'mples ojflesh. 
Feb. 5, 1891, 3 samples oj flesh. 
Feb. 7, 1891, 18 samples offlesh. 
Feb. 9, 1891, 3 samples ojflesh .. 

. Feb. 10, 1891, 8 samples ojftesh. 
Feb. 11, 1891, 15 samples of flesh. 
Feb. 16, 1891, 16 samples of excrements. 
Feb. 17, '1891,16 samples of excrements; 2 samples oj bones. 
Feb. 18, 1891, 16 samples of.excrements; 4 samples of feed. 
Feb. 19, 1891, 16 samples of excrements; 1 sample of feed. 
Feb. 20, 1891, 16 samples of excrements; 1 sample oj blood. 
Feb. 21, 1891, ,7 samples oj flesh. 
FE'b. 23, 1891, 11 samples ojflesh. 
Feb. 24, 1891, 8 samples oj flesh. 
Feb. 25, 1891, 12 samples oj flesh. 
Feb. 26, 1891, 1 sample oj fat. 
Feb. 27,1891, 8 samples oj flesh. 
Feb. 28, 1891, 12 samples oj flesh. 



March 2, 1891, 1 sam/pie oj jato 
March 3, 1891, 12 samples oj flesh. 
March 4, 1891, 12 samples oj flesh. 
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March 5, 1891, 9 samples ojflosh; 6 sa'mplos ojjat. 
March 6, 1891, 12 samples oj flesh. 
March 9, 1891, 12 SmnlJles oj.fiesh; 1 sample oj jato 
Mareh 11, 1891, 13 samples oj flesh. 

From January 23 to March 11, 1891, there 
were received the following: 

179 samples of excrements. 
15 samples of feed. 
230 samples of fiesh, fat, etc. 

Of these were disposed of: 
180 samples of fiesh, analyzed. 

2 samples of flesh, lost by aeeide.nt. 
48 samples of fiesh, fat, blood, bone not tested. 

From March 11, 1891, t"o February 13, 1892, the 
analyses of the previously mentioned samples of flesh 
were conducted. During this time there were received, 
in addition, and analyzed: 

82 samples of 1)eet juice; double polarization. 
146 samples of soil; water determination. 

From February 13 to March 28, 1892, the 
analytical data reported by the assistant chemist were 
examined and, at the latter date, returned to him with 
specifications for recalculation and rearrangement. 

From February 13 to December 31, 1892, the 
work of recalculation proceeded, interrupted by the 
receipt and analysis of the following: 

4 samples of .feed. 
92 samples of milk; fat determination. 
2 samples of cream; fat determination. 
2 samples of skimmed milk; fat determination. 
2 samples of buttermilk; fat determination. 
1 sample of butter i determination of water. 

89 samples of soil; water determination. 
90 samples of beet juice; double polarization. 

109 samples of sorghum juice; double polarization. 
5 samples of potatoes i water determination. 
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December15, 1892, recalculation finished and dat~ 
placed in the hanch! of the chemist. 

It was plain that under·· the circumstances sug
gested the analyses could not be made immediately on 
receipt of the samples, but had to be defel'l'edtilllater, 
while the samples themselves had to undergo such a 
preliminary treatment; as would presel've them unal
tered by air and bacterial life and, at the same time, 
offer a reliable basis upon which to Test the results of 
subsequent analytical work. 

The points, then, to be reached were, first, to 
obtain a sample that 'would represent the average cornpo
sition of the whole cut or organ, and second, to dry it 
quantitniively 1oithout. loss M' sensible change up to the 
point whe're it could be lYieserved without fear of altera
tion. 

The first point, to obtai'n an average sample, was no 
easy matter. The question was not to ascerta.in the 
composition of lean meat, but of a cut of beef weighing 
perhaps a hundred pounds or more, and interlaced 
with visible layers ancI patches of fat t~lat in many 
instances exceeded half its weight. Without dwelling 
longer on the attempts to overcome the diffiel1lties 
incident to securing a representative sample, suffice 
it · to say that the plan finally adopted was to put 
the samples of a pound each through a sausage cutter 
and to repeat the operation at least three ' times. The 
mass was then still further mixed with a spoon and 100 
grams of it taken for drying and subsequent analysis. 

A smaller quantity than 100 grams, excepting 
where lack of material necessitatpdit, did not ,appear 
safe to estimate the water on, as will be plain by com
paring the pel'eentages thus obtained with those 
derived from drying at the same time two grams, till 
110 further loss was experienced. The differences, n~w 
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above and then below, are plainly due to differences in 
the composition of the samples,"and the larger qriantity 
of flesh taken approaches doubtlessly nearer to the real 
composition of the whole than does the two grams. 

The point, to dry partially without alteration or l08s, 
was complicated by the fact. of the samples reaching 
the laboratory in 8ncli large numbers and containillg 
each so large a quantity of fat: '1' he dl'yillg had to be 
done quickly and at low temperaturos; qnickly, to get 
the samples out of the way and to reduee the chances 
Qf alteration, and at low temperatures to prevent the fat 
from separating from the meat by melting and thereby 
complicate all subsequont opm·at.ions. 'rho method 
finally adopted e011sistecl in dl'ying by hot ail', r)egin
ning with a tempel'ntl1l'o of :30 degrees C. and increas
ing it gradually to GO degrees C.; this required from 
twelve to twenty-fonl' hOHl's, depending npon tho. num
ber of samples in the oven, and ,vas fairly satisfactoq. 
A diiiieuity al'ishlg from 8uddpll alterations of tho gas 
pressurG and beyond the control of the statioll, by 
·which the tempCl'atlll'o of the oven might rise l1Jll.l0-

ticed 10 and 11) degl'l'os above th.e points fixed npon, 
made, after the first bateh of sH.luples, a deviation 'neces
sary; it eonsisted in nutting off all visible fat from tho 
samplesreceivecl auel, nfter w8ighing it and' the lean 
meat separately, operate only with tho lattm'; tho work 
became thereby mol'(:) simple and satisfnctory and tho 
results more reliable. 

To determine practieally, however, the manner of 
operation as well as the degI'(~e of. accuracy attainable 
by it, an analysis along tho lines suggested was under
taken in December, 1890, in t.riplicate, and the results 
submitted to the assoeiation of Offieial Agricultural 
Chemists at their eighth annual meeting for criticism 
and suggestion; nOlle were offered and the main l)oints, 
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as necessary to properly estimate the character of the 
work here given, are copied from the report of the 
proceedings. (*) 

Meat Analysis; Testing of Apparatus and Method. 

The oven was a sinlple sheet iron a.ffair, forty-four 
inches high and six inches square, furnished with ten 
removable, heavily galvanized, wire-gauze trays. It was 
heated by a supply of hot air conducted through two 
copper tubes, one on each side, into a shallow chamber 
at the bottom, from which the heated air passed sncces
sively through the perforated trays into the chimney at 
the top, which could be lengthened to two feet or more 
to increase the draft. The apparatu::; worked very 
satisfactorily, the temperatures indicated below being 
respectively those of the top and of the bottom shelf. 

The lean meat of a beefsteak was put several times 
through a sausage cntter, well mixed, and three portions 
weighed off-two on watch glasses, the third on the 
screen of the drying oven direct-and carefully dried 
at low temperatures, and weighed from time to time. 
The results were as follows: 

(*) u. S. Department of Agriculture, Division of Chemistry, Bulletin No. 
31, 1891. . . 
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(The loss by drying is indicat.ed in grams (gr.) and per cent..) 

1 2 3 

~I--. 
:JQ Wateh IWateh Screen. 
~ Glass. I Glass. 

{)l'iginal weight of support aJ~d-m-e-a-t-.. -.-. -.1-.. 129.8 gr'I8l."2 gr. m.4 gr. 
Weightofsuppol't ..... . ................ 29.8gl'. 31.2 gr. 61.4gl'. 
Weight of meat. . . . . . . . . . .. ... ........ .. lOO-:Dgi.\ 50.0 gr. 50.0 gr. 
First hour- Top shelf. .... ... 38 4.6 gr. 2.6 gr. 5. 3ii.:-:-

Bottom shelf ...... 53 4.6p.c. 5.2p.c. IO.6p.c. 
Second hour-

'Third houl'-

Fifteenth houl'-

Sixteenth houl'-

Top shelf. ....... " :38 3.0 gr. 1.8 gr. 6.1 gr. 
Bottom slwlf ...... iii! ;3.0 p. c. B. 6 p.c. 12.2 p.c. 

7.6p.c. 8.8p.c. -22.8p.e. 
Top shelf. . ..... .. :38 -2-,rgr. -f:Kgl;~' 3.8 gr. 
Bottom shelf .... ,50 2.4 p.c. 3. a p.c. 7.6 p.c. 

10.oP'C'I' 1l.8p.c. -30~'4-p:C: 
Top shelf (overn't) 39 -i5.5 gr.- 8.2 gr. ' 14.4 g;::
Bottom shelf ... 52 15.5p.c.j 16.4p.c. 28.8p.c. 

2'5.5'p.c.! 28.2p:c: ' 59.21).0: 
Top shelf .......... 42 '2.5 /-''l.-:-!l--:-SgT.'" -1.1 gr. 
Bottom shelf ...... 55 2.5p.c. 2.6p.c. 2.2p.c. 

2'8:op:c: 30-'--8'1).c'161.4 I.J.e. 
Seventeenth houl'- Top shelf .......... 47 2 .3 gr. 1--:-5 gr. D.'!fgi.\ 

Bottom shelf. 59 2.:lp.c. S.Op.c. l.Op.c. 
BO.:lp.c. :li3.8p.c.1 GB.Op.c. 

Eighteenth houl'- Top shelf .......... 42 1. >l gr. ' ---r:2'gl'. ,-O-:-jfgr. 
BOttOIll shelf" ... 51 1.9p.c. 2.4p.c. 1.6p.c. 

32 .2 p. c. :36~2P:C~ ("i34:ffp.c. 
Nineteenth houl'- Top shelf .......... :.39 -~ -1-. l"'gi.\1 0.5 gr. 

Bottom shelf . . ... 5.1 2.1 p. C'

I 
2 . 2Jl. c. _1. 0 p. c. 

34.3 p.c. 38.4 p.c.' 65.6 p.c. 
42--- . 

Top shelf ......... 53 l.8gr. 0.Ogl'·1 0.3gr. 
Bottom shelf...... . 1.8p.c. 1.8p.c. 0.6p.c. 

'Twentieth hour-

8G.lp.c. 40.2 1)'C./ 6(2'p.c. 
'Thirty-second hour-Top shelf (over n't):35 15.2 gr. 7. a gr. 1. 3 gr. 

Bottom shelf.... 51 15.2p.c, 14.0p.c. 2.6p.c. 
51.3p.c. 54.2p.c. 68.8p.c. 

'Thirty-thi~d hour- Top shelf ......... ~! 2.9 gr. 1.5 gr. 0.3 gr. 
Bottom shelf..... . 2.9p.c. 'l.Op.c. O.Gp.c. 

54.2p.c. 57.2p.c. 69.4p.c. 
'Thirty· fourth hour- Top shelf. . . ~~ 

Bottom shelf ..... . 
l.8gr. O.6gr ........ .. 
l.8p.c. 1.2 p.c ....... .. 

56.0p.c. 58.4p.c 69.4p.c. 
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>-3 

'" s i 2 3 
>:::i ..,-

~ Watch Wa,tch 
C!Q Glass. Glass. Screen. 

~ I Thirty-fifth hour- Top shelf .... . . ... , 4-5 2.0 gr.i----o.g-;,:-- -0.1 gr. 
Bottom shelf ... ... 04 2.0p.c. _].:.:..~p.c. 0.2p.c. 

5S.0p,c.[ 00 . 2p.c. 1 09 .6p.c. 
Thirty·sixth hour- Top shelf... ... .. 41 1. 4 gr. 0.5 gr. 0 . 1 gr. 

Bottom shelf ...... 57 1.4p.c . 1.0 p .c. 0.2 p .c. 
I 59.4p.c. 01.2p.c. 0f).8p .c . 

Thirty.seventh hour-Top shelf ..... . .... 43 0 .8 gr. 0.4 gr. -0':':1 gr. 
Bottom shelf ... . . ' 103 ~._.8 p .c. 0 .8p.c. 0 .2 p.c . 

OO.2p.c. 62.0p.c'i 70.0p.c. 
Thirty- eighth. hour- T op shelf . . , ..... .. 47 -CO·g r. 0.3 gr. I' ....... . 

Bottom shelf ...... 52 1. 0 p. c. 0.0 p .c . ........ . 
I [01.2 P .. C. i 62.2 P.C.! 70 .0 P'C. 

Forty-sixth hour- Top shelf (over n't) 39 1 6.0 gj" 1 1.7 gr. 0 .2 g t·. 
Bottom shelf . ..... GO O.Op.c. 3.4]).c. O.4p.c. 

67 .2 p.c.1 66.0 p.c. 1 70 .41):e. 
. '32:'"sgr:- 17-:0-gr:-l,r.-8·-~ Weight of driec1 meat (a) ..... 

Weight of powdered meat (b) .... . .... . 
Loss by transfer an c1 powdering . . .... . . ' 1' 
Weight of water in2 gl's. of bat 11 0 deg. C .. 
Pel' cent. of water in b . . . . . . . . . .. . .. ... 1. 
Weight of water for total weight of a . . . 1. 
Tot~l pel' .cent: 0: water in f1'e8h meat . . . '1' 
Welght of fat III ~ gJ's. of b ... . . . .. , .... . . 
Weight of fat for total weight of a . . . . .. . 
Pel' cent. of fat in fresh meat . . . . . . . .. . 

Weight of nitrogen in 2 grs. of b .. . . , .. .. . 
Weight of nitrogen for total weight of a .. . 
Total weight of albuminoic1s fl'om this val' e . 
Per cent. of albumilloids in freRh meat ... 1. 

Pel' ce~~t ~~~po~i.t~~~ .~f.~~~t:- . . . ..... 1. 
Albumilloids. . . . . . . . . . . . . . . ..... . 
Water .. .. . .. :' ...... .. .. . .... . 
Loss (ash, etc.) .... . . .. .... ... . 

P. c. composition of meat fibre (leall m't)-
Albuminoids . . . ..... " . .... . . . 
Water . ... .. . , ...... . . . . ..... . \. 

31.5g!'. 
1.3 gl·. 

0.2001 
10 00 

:3 . 28 
70.48 

0.4022 
6 .5!lGO 
6.60 

0.2045 
3.35B8 

20,9612 
20.96 

0 .00 
21).96 
70.48 

1. 90 
100. 

22 .93 
77.07 

100. 

] 6.2 gr. 14.fl gr. 
0.8 gr. 0.2 gr. 

0.1782 0.0410 
8.91 2 05 
1.50 O.BO 

69 .00 71.00 

0.4166 0.4182 
3.5411 8. 0!J46 
7.08 6.1f) 

0.2087 0.2291 
1.7739 1.6958 

11.0869 10.5956 
22 .17 21.19 

7.08 ' 6.19 
22.17 I 21.19 
69.00 

I 
71. 00 

1. 75 1 02 
100 . il00 . 

24.32 
1 22 .99 

75.68 77.01 
1100. \100. 
I 
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The results are satisfactory and agree very well, 
excepting in No.2, ,vhere the deviation is explain
able, Intending to use three times 100 grams of mflat 
the supply, after cutting, was found to be insufficienf; 
50 grams was then taken for No.2 and 3, but even this 
amount fell short in No.2, which was weighed last~ so 
that the portions l'eJnaining in the sausage cutter and 
containing some lumpy and cartilaginous matter had. 
to be used to make np the 50 gra,ll1s. (So far the 
report. ) 

This, then, was the p}an to be pursued, exccptillg 
that it wnsoxtencled as the studyof results made, it desir
able. 

1. TI-IE MODE OF DltYING. 

It is plain that drying on wateh glasses:was imprac
ticable on neeoullt of the lengt.h of time it would take, 
even jf only 50 grams wore taken for experim ellt; the 
open screen was, t.lwl'efol'o, [l(loptcd and proved eon
venient and expeditious . rrlw weighed Jneat was spl'ea(l 
with a pail' of pineel'E! and 11 glass rod loosely over its 
surface, so as neither to he in hU'g(~ lumps nor to dose 
up the meshesal1d impair tlte dranght, auel placed OIl the 
top shelf in the oven; at the end of au hom all screens 
wme lowen~d one notdl awl n fresh smuple put on top, 
so as to have the drying finishod in about 10 hours. 
During this hourly change inspoctioll of the slllnplos 
indicated thepropOl' time for cleftly and carefnlly lifting 
every particle of meat from the screen and redepositing 
it again Eghtly to prevent adherence to the wires ofthe 
screen of the meat fibers whose brittleness, when fully 
c1rie'cl, w0uldrendol' removal difficult and occasion loss 
of material, which would affeet the composition of the 
meat as derived from that of the sample. 

The preparation of the samples, involving in 11U-



12 

merous instances the removal of fat and weighing it 
and the lean meat separately, putting the latter a num- . 
bel' of times through the sausage cutter, 'mixing it and 
weighing out 100 grams and 2 grams for immediate 
and direct water determination, getting rid of the sur
plus and weighing, removing and bottling the dry 
sample from the lowest screen, took often more than 
one hour and, with the unreliable gas supply already 
mentioned, made the execution of the plan, so far as 
strict division of time was concerned, dependent upon 
circumstances. All screens being numbered, error from 
interchange of samples was avoided and the weights of 
the dried meats, marked (a) in the tables, may be 
accepted as exact. In bottling them, portions adhered 
in a few instances so firmly to the wires that they were 
not removed, .which appears in the tables and will be 
readily understood. . 

The dried meats were placed quickly and carefully 
into light flasks of known weight and weighed immedi
ately after bottling, as again later on just before 
pulverizing; the differences between these two weights, 
though apart in time from two to nine months, were 
inconsiderable in every case and the tables record only 
the latter. The pulverizing of the meats was ' a com
})aratively easy matter. When of the proper degree of 
dryness, the mass was brittle and, excepting in the few 
cases in . which no fat had been previously cut off, a 
fairly fine and uniform powder was easily obtained. 
The operation was performed rapidly and thoroughly. 
in a dry and warm, but not hot, mortar and, neglecting 
the few particles that had jumped out and upon the · 
floor, the pulverized material was returned to the bot
tles and weighed again; it is marked (b) and all 
details, worth recording nere, appear in the tables 
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Oertain explanations and discussions in the execution 
of the plan are deemed necessary. 

2. THE DETERMINATION OF WATER. 

Two independent water determinations were made, 
the one immediate and continuous, with two grams of 
fresh meat, the other interrupted or in two stages with 
100 grams of meat, in which to estimate subsequently 
fat and nitrogen. The 2 grams of meat we~e heated in a 
watch glass at low temperatures till nearly dry and then 
at 105 degrees 0., to constant weights; an increase at 
this period was taken to indicate attainment of dryness 
with beginning oxidation, and occurred a number of 
times; in these cases the lowest weight was judged to 
be the correct one and is always recorded. 

The two values thus obtained disagree considerably; 
those from the smaller quantity of meat (2 grams) at 
times exceed, and then again fall below, the values from 
the 100 gram sample, and the diff.erences might well be 
suspected to be systematic irregularities and amenable 
to explanation; for reasons, however, which it is not 
necessary here to give, the percentages of water obtained 
in a more indirect manner from the 100 gram sample are 
those upon which the calculations for the compos'ition 
of the flesh of the animals rest. For easier comparison 
and critical examination the two classes of values are 
subjoined here in a special table. 



WATER DETERMINATION. CUTS. 

(Values are percentages.) 

a. (2 grams give a higher value than 100. grams.) 

No~_ 12Gram-= 100gl" s . 1 cliff' ce._~_ 2 gt.atllS.j100 gr's.1 diff'ce~ 
0.17 287 59 .70 I 59 . 54 1 0.16 304 . 

30S 
BlO' 
312 
18G 

,68 .GO 
(;1.14 
67 .31 
6fJ.4(; 
G9.25 

6S.43 
60 .59 
65.5 7 
69.37 
68.70 

0.55 2SS 67 .5,1 66.:33 1.18 
1. 74 290 63.84 63. 18 0 .66 
0.09 ~9 2 71.85 71.65 11 0.20 

188 
IS9 I 
191 
192 
19a 

0.55 I 156 u.~ . 1: 04.39 O. n 
09.96' 60 .35 0.61 304 I lll, 1;) G6. 79 (I. BO 
67 .B5 66 .83 0.52 3G5 64.70 (l4 . ~1 (I.riS 
M.7l 56.lil 0.58 B6G CiS .54 68.40 0.05 
GO .83 GS.54 1.29 BG7 6S.78 G8.01 0.77 

,~!l_Ci'..;;1_0_ :"_(j13.00 I 0.10 :372 G7.36 66 . G7 0.69 

B25 (]fi,S4 
326 07 .05 
B27 (j8.59 

:l28 II (Jf).4S 
3aO 5il.S4 
B:J4 70X J 

2(;B 
2(;4 
26(; 
268 
26!l 

G7AO 
GG.2B 
G4.:30 
GB.ul 
613.74 

::-0-0 ' 094 II, 1370 67 47 G7.1B 0 . il4 
g~:75 0:30 B7B 70.98 70 . 14 I 0.84 
68 .:ll 0.28 1 Hi4a ~ ~ I 0,87 
GG .78 2.70 I' lGfi 65.90 G5 . 71 I' 0 .19 55A8 l .a6 IGS 70 .15 139.44 0 .71 
G9.40 o.na 170 G2 . 16 02 .08 I 0.08 

GG .84 II 0.56 I B42 m . 80 (;; . 51 ' 1 O.2!l 
64.5S 1.(35 1:344 g~ . ~8 (;,>9 . 08 0 .50 

(;B.iJ(i 0 ')5 il4S .) . -:. 50 . 1 0.04 
G4.:lO _ 

G4.0:3 ' 11 0.17 :J4;j r-;); ~~ G:3 . 2_8" 0 . 00 

. 2'.4-4 I 349 _ 56045 ' 5G . 2!l I' 0 .16 

'2S:3 6-S.-7-2- 6S.42 '111--0.30 144 Ram. 2S94.42
1

28G6 . 2°1
1 

2S.~2 
28570.36 I G9 .G2 0.74 Ilav81'ag a . G5.78 65.14 0.64 

b. (2 grams give a lower value than 100 grains.) 

. No. 12 g rams . 100 gr's. I d iff' ee . II . 
100 gl"-= I d ifl" ee. ~_ 2 gram-= ._ -- -------- i-·--' -.-: 

208 65.9B (i7 . 10 I 1.17 187 . 67.85 68.69 0 .84 
209 68.15 68 . 34 0 . 19 190 57 .46 58 . 40 0 . 94 
210 68.34 68 .63 0.29 194 60.76 61 08 0.32 
212 56 .18 57 . 15 0.97 H)5 I 68.54 69.20 0 . 6G 
213 56.75 58.52 1 . 77 --
214 57.83 5S . 14 0 .81 329 I 5B .67 56 .75 3.0S 
215 65 .67 66.30 0.63 B31 51.S8 51. 99 0.11 
216 65 . 37 65 .55 O. lS 332 61 .00 61.65 0.65 
217 69.30 69 .31 0.01 333 70.10 70.22 0.12 ----
303 64 .50 65.20 0.70 265 13SA8 6S . 87 0.39 
305 6!J.96 71.74 1. 78 267 63040 64 . 20 0. 80 
306 6S :35 68 .77 0042 270 62.80 65.21 2 A l 
307 49048 51.S7 

II 
2 .39 

I 
272 72 .33 72.75 0042 

309 55 . 04 56 .27 1. 23 271 6S.67 69.87 1. 20 
311 67040 67.S0 0 .40 
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No. ~ gl'a~~[~~0-~:~~-- di~:~e' II -~~~--1 2 gmms·lloo gl"S'1 diff'ee. 
-~-65 . 111-65A6 o.B5 16-6-1 62.97 --;m.o:) 0 .06 

286 72 .85 72 95 0.10 169 01.11 G2.17 1. 06 
289 GO . 52 6l.GI 1.09 171 57 .53 :58.24 0 . 71 
29J. 64.54 6:).21 0 . G7 n:3 51.87 5:1 . 71 1.84 
147 44.15 46.97 2;8:3 17il mU)5 G8.42 0 . 07 
148 44 .3il 45 .67 1.:)4 174 07.0:1 67.48 0.45 
149 57 .57 li8';):) 0.78 --_.-
150 58.15 58 .2D O. J 4 B42 58 .42 5!) . 48 1. 00 
151 45.78 47.::il 1. 7;\ :14fi 51. :.10 62 . nn 1.:\0 
lfi2 45.48 4(i . ll O.Gi,~ :~47 l31 . UO 22.0 1 0 .11 
Ji'i4 57.2H 57 .78 n.50 :3:,0 (;8 . 20 lii"l. 7H O. Ii:l 

54.58 0 l il illi l 08 . 0!) Iill.no I 1.21 

(i:JJil II 0 ' ,·,) ;")4 snm. il28!). n2 ,;:;,;G.41 4G.7!J 

~~i I ~G.~~_1~:6! __ ff~. __ ::·:tg~ Go.!)~_:_~1.78] __ 0 .80 

};';5 54.45 

:368 01.D2 

WA'rKL~ Dg'rRHMINA'PWN. OIWANS. 

a. ( :3 gl'n.ms give a IIlflhlJi' vnlue t lHtn 100 gl'aIl1~.) 

~1 12 gl.t1.mJ;;lo ,gr ' ~-I-·~~;;~::r-;:~--~~l.n,m·~: - l~~;--~:::l --~~i~·;"-C-l: ~ 
~lO:l- I- 77. 02 ---7G~~;- - ~)-TI)- I ;74----I ·-7i~I~~-i:i -:~);;- =-;;A~--

I,Wi 75.4:3 75 . 2!) 0.1:3 I 141 I 7: •. 1:l, 7+, . 7:i (1.:17 
ii:30 70.42 (i!l,!l l O. Ii I I Hi:; 7f) . !J1 ' fi. 72 1.1!J 
278 7G.OG 7(3.80 0.07 :1411 77.1.1 7(i.!'-i !J O.::l::l 

,lGl 78.10 7n.57 I.liH II ::l5(i 80 . SD 7K,H::; ~ 
1(iQ 7fJ . ilfi 78 . SB 0':.:) 275 77.1S 77 ,n2 n.Hi 
B41 77.58 77 . :1I (j. 27 '14:J 14:'\11 78 .81 7li.51i :3.26 ._--
IS2 77 .01 7i . ,HH o.oa B57 On . 43 fi:.l .44 (I.fiH 
Hi:.l 7H.4!) 7H . 04 OAfi Iii 8 7!l. :m 7!l,()5 0.2K 

I--o.r;~ --- IOF B19 GO. 1U (iK. li4 ~O(j 74..2j 74 ,. 04 
159 (ifUl5 G!J . 20 I O.7f) :l!Hi 7H.M 7!l. ii7 (J.07 
184 7G.4B 7(i.On I n. :17 IH I 7G.79 75 ,0:.1 0.86 
321 77 .4D . 77.-J.~ 1 1 (J,()i) 144 145 77.50 /[; ,85 I l.fiG 
IfJG 7f).9~ 7!J.OG O. Bi 104 7l . 8D 7n.nil 1.5G 
32B 75 ,77 '74 . li5 1.22 ,!:Hi 7G 80 Iii. 84 lAG 

----
I 273 78.62 77.28 1.BI) B2 'Sanll) . 24:m ,04 2407 . GO . 21i .44 

153 73 41 71.G5 1.76 ~LyerHgo. 7(; Oil I 75.24 
II 

O.7!! 

.._---
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b. (2 grams give a lowe!' value than 100 grams.) 

No. 2 grams. 100 gr's. , difl" ee. No. 2 grams. 1100 gr-'s. difl" ee. 
--- ----

I 
----

301 79.68 79.89 

I 
0.21 161 76.95 77.05 0.10 

138 78.33 78.44 0.11 339 71.89 72.90 1.01 
259 76.04 76.83 0.79 J 207 76.92 77.48. 0.56 --202 79.06 79.55 0.49 302 74.53 75.93 1.40 
300 78.29 78.91 0.62 282 76.73 78.30 1.57 
318 78.69 79.11 0.42 175 76.24 76.97 0.73 
260 78.26 79.29 1.03 353 77.57 77.77 0.20 
279 79.55 79.76 0.21 204 75.40 76.68 1.28 
142 78.51 78.70 0.19 298 78.68 78.69 0.01 
359 78.63 78.86 0.23 179 76.67 76.84 0.17 
337 78.48 78.90 0.42 317 77.66 79.44 1.78 --- - 262 76.20 77.26 200 67.71 68.75 1.04 1.06 
297 70.14 71.20 1.06 280 76.71 77.83 1.12 
183 67.74 68.01 0.27 358 77.12 79.19 2.07 
258 68.69 68.88 0.19 205 79.09 81.19 2.10 
277 71.72 72.11 0.39 295 76.70 77.48 0.78 
140 69.33 69.60 0.27 180 74.21 76.31 2.10 
362 70.07 70.33 0.26 315 76.70 76.82 0.12 
338 67 .18 67.49 0.31 335 7040 71.15 0.75 --- - 316 201 76.17 76.56 0.39 71.35 71.48 0.13 

. 299 76.51 77.93 1.42 257 77. 23 79.58 2.35 
1.34 276 74.55 76.26 1.71 261 73.34 74.68 
1.71 356 73.36 74.24 0.88 281 "·" 1 76.63 

139 75.12 76.16 1.04 48 samp. 3610.37 13649.39 I 39.02 
360 75.35 75.98 0.63 average. I 75.22 1 , 76.03 I 

0.81 

3. THE DETERMINATION OF FAT. 

The dried and pulverized meat (b) was the mate
rial in which fat was determined in the usual way by 
the usual apparatus and with the usual solvent. ' Two 
determinations were made for each sample, using each 
time 2 grams of material, the one after complete dry
ing (it had in fact served for the determination of 
water), and the other as it came direct from the bottle. 
rrhe extraction lasted about eight hours, and the resi
dues, enclosed in fat and nitrogen free filtering papers, 
were 'llsedsubsequently for nitrogen determinations, 
and are respectively marked (d) and (c). 
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The two sets of figures agree closely wIth a prepon
derance, perhaps, of larger weights from the incom
pletely dried materials; but it was thought best not to 
employ averages for expressing the composition of the 
original mea.ts, and the larger of the two values is inva
riably chosen as more nearly correct. 

rrhe fat was determined directly, dl'yingin air on 
account of other facilities being absent, but SO)TIe indi
rect determinations, ehiefly for eornpal'ison were made 
and are recorded. In these, allowance is, of course, 
made where necessary for the water contents of the 
oven-dried meat (b). 

COMPA.HISON Ol!~ DIHEOT AND I~DmEc'r m}'l'KL~MINATION 
O.F PAT. 

(Numb er of grllms of flit from :3 grams of sub~t(\ne(l.) 

Number II ~at, I Pat, by 1:. Differ- IINllll1ber I . ~.'!\t;, I ]~!tt; , by Ilmtfer-
dlreet. loss. I enee . I <hl'oet. IORS. enee. 

[--: 1 i 0.4033 0.4ll6 I 0.0094 II ]7()--~8022 ~-~;~1~~48 
·S~ .g <) I ) 0 . -4 ;.::: ~ '" 0.4166 0.4l74 I l.O 08 11 0.5040 O.HOlO a.0070 

~ B 0.4182 a. 43(i·t I (). 0082 i IDa O. 7lD4 0.7440 O. 024G 

140 O.liDO 0 21121 0.0:332 ,I In:3 0.5202 0.5420 0.0218 
15:3 0.750() 0.7574 I O.OOtiR ::llO O.iiBfi4 O.5{i!i4 O.OBOO 
184 O. :3556 I). :.lG54 O. OODR I 2l:l 1. 0288 1. 0504 O. 02tl(i 
2iO 0.17:32 O . . Hl24 II 0.0172 I 28B 0.5724 0.5854 O.OlHO 
279 0.1600 0.1784. O. OlR4 ,('Phis nil(] 283 extJ"!\Ctod after com-

I I I -,p;;~~~:-;:(~?:.!.:lH.)==.=c~::o=:::~==--=---= 
The indirect determination of fat gives in every 

instance higher values than the direct determination. 
This was fOllnd to be a fact in a former and very elab~ 
orate examination of the methods of feeding stuff' 
analYSIS made at this station some six years ago, where 
the numerous series of experiments seemed to prove 
that: 

2 
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I. The materials examined z'tlCrease in 'weight from 
incipient oxi{latio7Z, at elevated temperatures, towa1,d and after 
complete dryness. 

2. This oCCltrswlzether the substance contains fat or is 
free from it. .. 

J. The inC7'ease in v'.)eight is greater for the fat, them 
for the substallce from which it has beeu separated. 

4. The fat volatilizes to a certain extent byheatilZg, caus
illg a loss ill 7.Ve£ght whiclz exceeds the gain from oxidation. 

4. THE DETERMINATION OF NITROGEN. 

The "Kjeldahl" was the method employed for the 
estimation of nitrogen, for ,'{hich three separate and 
independent analyses were made of each sample; 2 
grams of the dried meat (b), as also the residues from 
the extraction of fat, marked .( c) and (d) were taken 
for digestion and, though the presenee of fat demanded 
at the beginning much attention, all three determina
tions could be completetl in most cases, so that but few 
of the large number were lost by frothing or the break
ing of flasks. The standard solutions were volumetrically 
equal, and 1 cube centimeter of acid, with cochenille 
as indicator, equivalent to 7 millegrams of nitrogen. 

All related values agree closely; neither the removal 
of fat nor the complete drying of the sample before 
extraction appear to affect the result; but, as was done 
in the case of fat, the highest of the three values was 
here also preferred to their average and appears in the 
calculations to obtain the true composition of the flesh 
analyzed. 

5. THE ANALYTICAL DATA. 

In presenting the analytical data, the intention of 
the writer has been to submit such details, as will epa
ble the competent critic to form a correct opinion of 
the value of the methods selected and of the perform-
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:ance of the work done; for obviously, only 'when these 
are pronounced trustworthy can the calculated results 
claim general acceptance as correct expressions of the 
composition of the flesh analyzed, which was in reality 
the problem submitted. to the chemist for decision. 
Defects appeal', it is true, caused mainly by the condi-' 
tions under which the investigation had to be made, 
yet the final results of the analytical "York, their com
binat.ion and interpretation are published with entire 
confidence and some degree of pride in a 1'101'1;;: whieh 
after many delays, finds at last a snccessfnl conclusion. 

The parts of t.he-animal body to be submitted. for 
analysis were stat.eel in the clil'eet.iolls given by Dr. 
Porter, t.he director of t.he station, to the assistant in 
,charge of the killing, as follo"vs: 

"No. IH. Cut sectiolls of about one poun d 'weight, 
for chemical analysis' from each of the following: 

(n) At tho joints, cut.ting ill ('''(lry case from the "rump" siul1, lJUIll-

:berecl 1, 2, 3, 7, 8, D, 10, ] 2, 1:3, 14. 
(b) From the ceJJtros of heaJ't, li V() 1', lungs, kitln eys llnd spleC'lJ. 
(c) From the stomach, illtestincs [Hid bl': ~in." 

. The directions drawn up with mnch eil'cumspection 
and knowledge, provided for additionnl sarnples, which, 
,as already stated, could not be touehed through lae,k of 
proper assistance and facilities . rrhe position of the 
.cuts on the animal body is indicated on the diagram. 
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TABLE I. 

FLESH OF SANBORN, SHORTHORN STEER; 

(The figures represel;lt weights in grams, 

Laboratory number ... .. ...... . .... ..... ....... . 

Number of cut . ............. . . . ... ......... .... . 

Weight of fresh meat taken. .. . .. . . .. . ...... ..... . 
Weight of oven-dried meat, on screen (a) .... : .. . . . .... . .. . 
Loss by drying (water).. . . . . . . . . . . . . . . . . . . . . . . . .. . 

Weight of meat placed in bottle for subsequent analysis .. . 
Loss by adherence to screen. . . . .. ..... .. ........... . ... . 
Weight of meat just before pulverizing .. . ...... . 
Loss 01' gain during interval (water).. .. . . . . . .. . 
Weight of this ealeulated fO I' (a).. ... . .. . . . . . ........ . 
W!'light of meat after pulverizing (b). . . . . . . . . . .. . .. .. . . . . 
Loss during operation. . . . . . . . .. ..... .. ...... .. .. .. . . . . . . 
Total gain or loss .. .... . . . . . ... .. .. ....... .. ... . 

Weight of water in 2 gl'ams of (b) . ..... . . . . . 
Pel' eent. of water in (b). . . . . . . . . . . ... .. . . . ...... . .... . 
Weight of water for total weight of (a) ..... . . ... . .... .. . 
Total per eent. of water in fresh meat, calculated ... ... .. . 
Aetual per eent. of water found at time in 2 grams . . .. ' " 

Weight of fat ill 2 grams of (h) wit,hout further drying (e). 
Weight of fat. ill 2 grams of (b) after eomplete drying (d) .. 
Difference for or against eomplete drying. . .. .. .. . ..... . . . 
Weight of fat for tot.al weight of (a) from highest value ... . 
Per eent. of fat in fresh meat, . ' . .. .. . ...... . ... . 

Weight of nitrogen in 2 grams of (b) . ..... , ... ...... . . 
Weight. of nitrogen in (e)... . . . . . .. . ................... .. 
Weight of nitrogen in (d) .... . . . ............. , ........ . . 
Weight of nitrogen in total weight of (a) from highest value. 
Weight of albuminoids from this valuA. .. . . .. . . . . . .. I 
Per cent. of albuminoids in fresh meat . .... ; .. . ...... . . .. . 

208 

No.1 

100. 
33 .7 
66.3 

33.6688 
o 0312 

34.0094 
+ 0.3406 
+ 0.34 
33.8694 
0.1400 

+0.1694 

0.0570 
2.85 
0 .9653 

67.10 
65 .93 

0.6636 
0.6632 
0.0004 

11.2379 
11.24 

'0.1828 . 
0.1831 
3.1007 

19.3794 
19.38 

209 

No.2 

100. 
32.1 
67.9 

32.5118: 
+ 0.4118 
33 .0900 

+ 0 5782 
+ 0. 99 
33.0500 ' 

O.04{)0 , 
+ 0.95 

0 . 0840 ' 
4.20 
1. 3881 

68.34 
68.15 

0.4872 ' 
0.4864 
0 .0008 
8.0510· 
8 . 05 

0.2083 ' 
0.2027 
0.2062' 
3.4422:: 

21.513T 
21.51 
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TABLE I.-CONTINUED. 

AGE, 1008 DAYS; LIVE WEIGHT, 1712 POUNDS . 

excepting wher:e percentages are mentioned .) 

210 211 

No. 3 No. 7 

100. not rec 'd. 
31.9 
68.1 

32.1162 .. .. .. 
+0 . 2162 ..... . 
32.1482 .. ... . 

+0 . 0320 .. . . . . 
+0.25 
31.8342 . . .. . . 

0 .3140 .... .. 
0.0658 . . . 

0.049°1' . 
2.45 . . .. .. 
0.7815 .. . . . . 

68 . 63 
68.34 

0.5B5B . .. . . 

8 . 5H96 .. ... , 
8.54 

0 . 1953 .. .. . 
° . 1967 . . . 
3 . 1374 .. . .. 

· .. 
· .. 

· .. 
... 
· .. .. , 

... 

.. 

... 

... 

... 

. .. 

.. , 

. . , 

.. . 

.. ·1 ... 
· .. 

. .. 
· .. 

19 . 6087 .. ... . 
19.61 . . 

212 213 

No.8 No. 9 

100. 100. 
43.6 42 .7 
56.4 57.3 

42 .1848 41.7458 
1.4152 0 .9542 

42.2692 41.7800 
+ 0.0844 +IHlil42 
-+· O.OD + O.OB 
41. 0092 40 .5540 

1 . 2GOO 1.~aGO 
2.5908 2 . 14GO 

0 . 0:384 0 .0584 
J. 92 2 . U2 
0.S3il 1.2408 

57.15 58 .52 
56 . 1S 56 . 75 

1.0051 1.023R 
1 . 0721 .... . . .. . 

+ 0 . 0070 " " " , , . . 
2iUl718 21.8581 
2B . :.I7 21.86 

0 . 1856 ... . .. . . 
O. ]307 0 . l il951 

.. .... .. ·1 O.lillfl 
2 . 9561 2.978il l 

18. 47561 18. fil44 
18.48 lS . 61 

214 215 

I 
216 

No. 10 No. 12 No. 13 

100. 100. 100. 
43.7 H5.0 'l5. (j 
56.a 65 . 0 04 .4 

42,7748 il4. ~ 88~ 1 35 . ;l918 
0 . [)~52 0 . 71181 0 .2082 

42.78;;0 :14.2882 :3:3.8432 
-1-0 . 0082 

+ 0. 0002
1 

+ 0.4514 
+ 0.01 -1- 0 .45 
41.40aO a4.1254 a5.~8B2 

I . BSOO O. l(i:lS 0 .5600 
2.2U70 O. S746 0 .3178 

0 . 0848 0 . 0746 0.0900 
4. 24 a,7;! 4 . 50 
1.8529 1 1, ,Wij5 1.(jO~0 

58 .14 (jIJ.:W 65 . 55 
57.8a (i5.0i 05 . Wi 

1. 0~82 1 0.7084 ().7295 
1,044S, 0.7025 0 . 7;115 

+ O,OHiOI 0.0009 -1- 0 . 0020 
22 . 82S91 ]2 .:lIIfJ5 1B.0207 

22 . 8:.1 1 
12 . in IB . 02 

0.1325 0.1790 0.1748 
() 1205 . 0 . 1.744 0.1695 
0.1202 O. l74R o .105:.l 
2.8951 il.14:JO :I .1114 

18.0[)44 ]9.6437 19.4402 
18,09 19.64 19.45 

217 

No . 14 

100 . 
39 'l .... "" 
6i.8 

al . 8108 
0 . B892 

31 . 8898 
+ 0 . 0790 
+ 0 . 08 
;11.4998 

0 ,;1900 
0.7002 

0.0985 
4 , f):l 
1.5858 

(io.;n 
OU . BO 

0 . 5039 
0 . 50:17 
0.0002 
9 . 07RS 
9.08 

0 . 1901. 
0 . 1912 
0.1915 
B.1572 

19.7:325 
19.73 
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TABLE II. 

FLESH OF GOV. FRANCIS, SHORTHORN STEER; 

(The figures represent weights in grams, 

Laboratory number .. . .... . . . . . . . . . . . . . . . . . . . .. . ..... . 

Number of eut. .. . . . . . . .. . ...................... . 

Weight of fresh meat taken. . . . . ............... . .. . 
Weight of oven-dried meat, on sereen, (a) ..... . ........ . . 
Loss by drying (water) .... . ... .. . . ..... . ..... . ...... . 

Weight of me;tt plaeed in bottle for subsequent analysis ..... . 
Loss by adhel'enee to sereen .. ' .................. . 
Weight of meat just before pulverizing. . . . . . . . . ... . . ' . . .. . 
LORS 01' gain during interval (water) ............. , .. . .... . 
Weight of this caleulated for (a) .... .... . .... . ..... . 
Weight of meat after pulverizing (b) . . ....... . .. . ... . . . 
Loss during operation ..... .. ..... .......... . . .. . .. . 
Total gain or loss. . .. . .. . . . . . . . .. . .. ... . .. . .. . ... . . 

Weight of water in!l grams of (b) ... .................. . 
Per cent. of water ill' (b) ..... . ................. . . 
Weight of water for tot,d weight of (a) ...... . ...... .. .. . 
Total pel' cent. of water in fresh meat, calcnlated . ......... . 
Aetual per cent. of water found at. time in 2 grams ....... . 

Weight of fat in 2 grams of (b) without further drying (c) .. 
Weight of fat in 2 grams of (b) after eomplete drying (d) .. . 

. Dii'ferenee for or against eomplflte drying. . .. . ......... . . . 
Weight of fat for total weight of (a), from highest value .. . 
Pel' eent. of fat in fresh meat ......... ; .. . .............. . 

303 
No.1 

100 
37. 
63. 

36.2930 
0.7070 

36.3544 
+0.0614 
+0.06 
B5.9436 
0.4108 
1 .0564 

0.1274 
6.87 
2.2569 

(j5.20 
64.50 

0.7532 
0.7572 

+0.0040 
14 .0082 
14.01 

304 
No.2 

100. 
83.6 
66.4 

88.6282 
-f 0.0232 
3B.6712 

+0.0480 
+0.05 
33.4058 
0.2654 
0.1942 

0.1288 
6.19 
2.0798 

68.43 
68.60. 

0.6244 
0.6206 
0.0038 

10.7899. 
10.79 

Weight of .nitt'ogen in 2 grams of (b),.. . .......... ....... 0.1645 0.1802' 
Weight of nitrogen in ( c) .. ... ... ..... .... . ......... \ 0.1669 ° . 182(} 
Weight of nitrogen in (d) .... ....... .... ... .......... ° .1620 0.1813. 
Weight of nitrogen in total weight of (a), from highest value 3.0E761 3.0876 
Weight of albuminoids from this value . ...... . .... . ... . I 19.2975 19.2975-
Per cent. of albuminoids in fresh meat .. _._._. _ .. _._._._. _ .. _._._._ . .:..,. _. ",,' _1_9_ ..... 3_0-.-J""-_19 ..... _3_0_ 



305 

No.3 

100. 
28.8 
71.2 

29.B712 
-1-0.5712 
30 .6014 

+1 2B02 
+1.23 
30.4568 

0.1446 
-1-1. 6568 

0.0912 
4.5G 
l.i31BB 

71.74 
69.96 

0.4406 
0.4444 

+0.00:38 
7.5094 
7.51 

0.2103 
0.2142 
0.2058 
3.0845 

19. 27811 
19 .. 28 

23 

TABLE H.-CONTINUED. 

AGE, 1015 DAYS; LIVE WEIGHT, 1008 POUNDS. 

eX<lepting where per<lentages are mentioned.) 

306 307 308 

No.7 No. S No.9 

100. 100 . 100. 
31. 8 4[).7 4') 
68.2 50.B 58. 

B1. 5722 47.7192 40.7472 
0.2278 1.9808 1. 2528 

31.7928 47.7424 40.7472 
+0 .2206 + 0.0232 ..... . 
+0.22 +0.02 ... 
31. 3924 46.8570 3[).D6B2 
0.4004 0.8854 0.7840 
0.4076 2.84:30 2.1BG8 

0.0498 0.OG42 0.1235 
2.49 B.21 6.17 
0.7918 1.5fJ54 2.5fJ35 

68.77 51.87 GO.59 
68.B5 49.48 61.14 

0.6422 1.1559 o.nooo 
0.6B56 1.2474 0.941G 
0.0066 -1-0.0915 '1,0.0416 

10.2110 30.9979 19.7736 
10.21 31.00 19.77 

0.1942 0.1043 0.1337 
0.1981 0.1001 · 0.1326 

. 0.1928 0.1093 0.1356 
3.1498 2.7161 2.8476 

19.6862 llUJ7fJG 17.7975 
19.69 16.98 17.80 

N 
309 
o. 10 

1 00. 
44.5 
)5.5 r 

4 
+ 

41.6080 
2.8920 . 
1. 7486 
0.1406 
0.14 
1.0778 
0.6708 
3.4222 

+ 
4 

0.0408 
2.04 
0.0078 

5 0.27 
5 5.04 

1. 0612 
1.08:l2 

+ 0.0220 
2 4.1.012 
2 4.10 

0.1205 
0.1281 
0.1310 
2.9147 

1 8.2169 
] 8.22 

310 
No. 12 

100 . 
B5.6 
(j4.4 

34.7500 
0.8500 

34.9650 
+ 0.2150 
-+-0.22 
B4.B484 
0.6166 
1.2516 

0.0780 
a.90 
1.3884 

65.57 
67 .31 

0.6542 
0.(1726 

-1,0.0184 
11.972il 
11.97 

0.1708 
0.1786 
.:3.1791 
19.8724 
19 .87 

------
311 312 

No. 13 No. 14 

100 100. 
33.5 ill. S 
66.5 68.7 

sa .14181 ao. 6080 
0.:3582 0.6920 

aa.26401 :10.8158 
+ 0.1222 '1-0.2078 
,+· 0.12 -\-0.21 
H2.91:16 ao. 7500 
0.2504 0.0658 
0.5864 0.5600 

0.0846 0.0530 
4.23 2.65 
1.4170 0.8294 

67.80 69.32 
67.40 69 .46 

0.6468i 0.5432 
0.6390 0.5504 
0.00781 +0.0072 

IO'~'l '.'I'S 10 84 . 8.61 

O.18:l4
1 

..... . . 

0.1862 ....... 
0.1864

1 
0.2052 

i3 .1222j 3.2114 
19.51371 20.0713 
19.51 20.07 
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TABLE III. 

FLESH OF ZENO, HEREFORD STEER; 

(The figures represent weights in grams, 

Laboratory number . . . .. .. .. : . .. . .' . ... ... . . . . .. .. . 

Number of cut . .. , .. ... , . . . ' . . . , . . . . . . . . . .. . . .. .. . 

186 
No. 1 

187 
No. 2 

Weight of fresh meat taken .. ...... , .... ..... . . ... ..... 100. 100. 
Weight of oven-dried meat, on screen (a) ..... ...... . . ... , 33.4 
Loss by drying (water) .... . . . ......... ,. , ........ ,... ... 66.6 

Weight of meat placed in bottle for subsequent analysis ... . 
Loss by adherence to screen .. .. . .. . , ... . . ' . .. . ... . ... . . 
Weight of meat just before pulverizing .. . .. .... ' . . ...... . 
Loss or gain during interval (water) . . .. . . . . . .. . .. . .... . . . 
Weight of this calculated for (a) " . ........ .. .. ..... ... . 
Weight of meat after pulverizing (b).. ... , . .. , ... , .. . . . ' 
Loss during operation ... .. .... , .. . ,. . ...... ... .. , ... . . 
Total gain or loss .... . , . , .. , ., . .... . .. . .... , . .... . 

Weight of water in 2 grams of (b) ..... ..... . , ... ' 
Pel' cent. of water in (b) . ......... . '. . .... , .. . . 
Weight of water for total weight of (a) . . . . . . . . . . . .. . . .. . 
Total pel' cent. of water in fresh meat, calc'/l latecl . .......... . 
Actual per cent. of water found at time in 2 grams. ' .... . . ... . 

Weight of fat in 2 grams of (b) without further drying (c) .. 
Weight of fat in 2 grams of (b) after complete drying (d) . . . 
Difference for or against complete drying . . . , .... . .. . . . 
Weight of fat for total weight of (a), from highest value .... . 
Pel' cent. of fat in fresh meat . . : . . . . .... . .. . , . .. ' . . . . . , .. 

Weight of nitrogen in 2 grams of (b) . . . . . . . . . . . . . . . .. . ... . 
Weigll.t of nitrogen in (c) ... . .. , ... ... . ' . . . .. . . ... . . . ... , 
Weight of nitrogen in (d) . ....... .... ' .. . . ..... . .... . .. . 
Weight of nitrogen in total weight of (a), from highest value 
Weight of albuminoids from this .value . . . . . . . . . . . . .. . .... . 
Per'cent. of albuminoids in fresh meat ..... . .... ' . . .. .. . . 

32.6012 33.7568 
0.7988 . . . .... . 

32.6482 33.4842 
4-0.0470 0.2726 
4-0 . 05 0.27 
32.6792 33 4480 

4-0.0310 0.0362 
0.7208 ....... ,. 

0.1286 
6.43 
2.1476 

68.70 
69.25 

0.4408 
0.4:336 
0.0072 
7.3614 
7.36 

0.2059 

0.2048 
3 4385 

21.4906 
21.49 

0.1292 
6,46 
2.1807 

68.69 
67 .85 

0 ,5200 
0.5248 

4-0.0048 
8.8578 
8.86 

0.1992 
0.1947 
0.1908 " 
3.3622 

21,0137 
21 .02 



188 I 

No. 3 

100. 
31.7 
68.3 

aO.8030 
0.8070 

31.1520 
+0.2590 
+ 0.26 
81.1080 
0.0440 
0.5020 

0.0824 
4.12 
1.aOGO 

69 . 35 
(i9.96 

0.4544 
0.48;.J8 
O.02I1G 
7.2022 
7.::l0 

0.2174 
0.2132 
0.2128 
B.4458 

21.5B62 
21.54 

25 

TABLE IlL-CONTINUED. 

AGE, 998 DAYS i LIVE WEIGHT, 1541 POUNDS. 

excepting where percentages are mentioned.) 

I 

189 190 191 Ill2 193 194 

No. 7 No. S No. 9 No. ]0 No. 12 No. ]3 

45. 100. 100. lOll. 100. 100 
15.3 44.5 48.8 :12.4 34.9 40 .5 
20 7 55.5 51.2 67.G (;;j .1 nfl .a 

15.1158 48.0940 4(UJ774 :12.5000 B4.7543 Bn.816G 
0.1842 1.40GO 1.322li -toO . IOOO O.141i2 O.G8B4 

15.2682 42.042(; 47.015li a2 .7004 il4.7080 BD.868li 
+ 0 . 1524 0.1514 --t-O.();l82 -\.0.ln74 -+ 0.01:32 + O.Oli20 
+ 0.] 5 -\-0. Iii + IU14 -f-0.20 -l ll.Ol '-1-0 . 05 
14.7250 42 .119G 46.1l1iG :l2.6il:14 ;)4 .1054 :m .1486 
0.54:32 0.82:10 o.nooo 0.07:10 O. (ili26 0.7200 
0 .5750 2.:3804 2.6844 -' -0.2ilB4 0 .7940 1 .B1i14 

0 .068:1 0. ]2:17 0.20:16 0.0705 0.0520 O.OR06 
:1.41 0.18 HI.18 :l . ii2 2.00 4.0a 
0.5225 ~.7!)2a 4.0(;78 1.1421 O.!J074 1.O:l21 

66.8B 58.40 5(i.I:J 08.54 6(i.OO 01. os 
67.35 57.46 56.71 Gf).SH G(j.lO GO.76 

0.6592 0.95:J2 0.[)608 0 .588:1 0.7194 0.fHi25 
0.657:1 ' .. 0.9465 0.9781 0.0148 . .. ...... O.nOO4 
O.OOHJ 0.110(i7 -!. O.OU:l ·,-0.O::lO5 , ... .. -1-0.007!) 
5.0429 21. 2087 2H.Rn5G fl.fi5fJ8 1~.55B5 10.4481 

ll.::ll 21.21 2B.87 9.fiG 13.55 HJ.45 

0.1912 0.1422 0.1171 0.1795 .... ... 0.1401 
0.1877 ....... .. . .. .. . , . 0.1917 0.1711 0.13GB 
0.1877 0.1824 0.109] 0.1899 1l.1788 0 . 1378 
1.4627 2.941i9 2.8572 3.11l1i5 :1.1201 3.1172 
9 . 1419 18.4119 17 .8575 19.4094 19.5006 19.4825 

20.:n 18.41 17 .80 19.41 19.1i0 19.48 

195 

No. 14 

lOa. 
:12.2 
G7.H 

B2.0n 
O.lD 

:12.10 
+ 0.00 

86 
14 
GO 
74 

+ 0.01 
:11.81 
0.20] 

48 
2 

52 0.38 

0.08/ 
4.B7 
1.401 

69.20 
68 .54 

0 .52 02 
. ..... , , 

... . . . ,. 
8.:17f 
8.37 

.... . ... 
0.196 
0.197 
3.171 

19.823 
19.82 

a 
o 
7 
1 
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TABLE IV. 

FLESH OF CURLEY, HEREFORD STEER; 

(The figures represent weights in grams, 

Laboratory number .. ... 

Number of eut .............................. . ..... . .... . 

Weight of fresh meat taken ... ' . ..... . ..... . . . .. . .. .... . 
Weight of oven· dried meat on screen (a) . ....... ... ..... .. . 
Loss by drying (water).. .... .... .... . ........... . .. . .. . 

Weight of meat plaeed in bottle for subsequent analysis .... . 
Loss by ac1herenee to screen.. ..... . . .. . .... ... ... . 
Weight of meat just before pulverizing. . . . . . . . ... . ...... . 
Loss or gain dUl'ing interval (water) . ........ . ....... . 
Weight of this ealeulated for (a) . . . ................ . . .. . 
Weight of meat after pulverizing (b). . .. . .. . . . ..... . .. 
Loss during operation. . . . . .. .... ... .. ........ ...... ... . 
Total loss . . ... ............. . .. . ................... . . . 

Weight of water in 2 grams of (b) ...... . ... .. ........ . . . 
Per eerit. of water in · (b) . . . . . . . . . . . . . . . . . . . .. . .... . .. . 
Weight of water for total weight of (a) . . . . . .. ;.. . . ....... 1 

Total per eent. of water in fresh meat .. calculate!l .. ........ . 
Actual per eent of water found at time in 2 grams ......... . 

Weight of fat in 2 gt'ams of · (b) without further drying (c) .. 
Weight of fat in 2 grams of (b) after complete drying (d) .. 
Difi'el'enee for or against eomplete drying. . . . .. ...... . . . . 
Weight of fat for total weight of (a), from highest value . ... . 

. Per cent. of fat in fresh meat. . . .. . ..... . ...... ...... ' . 

Weight of nitrogen in2 grams of (b) .. . ............. . . .... . 
Weight of nitrogen in (c) .......................... .. 
Weight of nitrogen in (d) . . . . . . . . .. ... .. .. .... . .. 
Weight of nitrogen in total weight of (a), from highest value. 
Weight of albuminoids from this value. . . . . . . . . .. . ..... . 
Per cent. of albuminoids in fresh meat ............ •.. ...... 

325 

No.1 

100. 
35.6 
64.4 

33.9786 
1.6214 

34.1056 
+0 .1270 
+0.13 
a3.6720 
0.4aa6 
1.9280 

0.0918 
4.59 
1.6a40 

65.90 
66.84 

0.6918 
0.6954 

+0.0036 
12.13781 
12.38 

0.1792 
0.1799 
0.1826 
3.2503 

20.3144 
20.31 

326 
No.2. 

100. 
B3.7 
66.3 

32.5122" 
1.1878 

32.67:38 
+0 .1616 
+0. 16 
a2.2300 · 

0.44:38 
1. 4700 

0.0364 
1.82 
0.6133 

66.75 
67.05 . 

0.7020 
0.6846 
0.0174 

11.8287 
11.83 

0.1827 
0.1596· 
0.1768 
3.0783 

19.2404 
19 .24 



327 

I No. 3 

100 
82 .9 
67.1 

32.3780 
0.5220 

32 .5B60 
+0.1580 
+ 0.10 
32 .2770 
0.2590 
0.62BO 

0.08H4 
4 . ]7 
1.3719 

68.Bl 
68 .59 

0.5504 
0.5494 
0.0010 
9.0M1 
9. 05 

0.2006 
., . . .. . 

. . . .. 
3.2999 

20.6244 
20 .62 

TABLE IV.-CONTINUED. 

AGE, 1096 DAYS; LIVE WEIGHT, 1630 POUNDS. 

excepting where percentages are mentioned.) 

328 329 

No. 7 No. 8 

100 . 100 . 
34 .8 4:3.4 
65.7 56 .6 

33.5928 40.0284 
0. 7072 B. B7G6 

3B.7446 40 . fi554 
+ 0.1518 -1-0.5B20 
+ 0.15 + 0.5B 
3B.45!JO :3D .9544 
0.2856 O.6il]O 
0.8410 B.445G 

0.0716 O. O:1l31 
3 .58 1. 5(J 

1 'W91 (J . G7iO .. . ~ ... , .. 
6(1.78 nn .7fl 
69.48 5B.67 

0.65fi6! l.1 OJ 2 
0.66:3G 1.12:12 

+ O.(J080 -1 ·0.0] 20 
11. 3807 24 .:.1234 
11.38 24 . 32 

0.18fJ7 0. 1277 
0.18fJO 0.1264 
0.1927 0.1228 
3.B048 2.7711 

20.6550 17.:3194. 
20 .65 17 .32 I 

3BO I 
No. g 

100 . 
46 .0 
54 .0 

41 .5.120 
4 4880 

41.0714 
+ O. ]5fJ4 
+ 0. ](3 
40 .8GH6 
0.8078 
5 .1:164 

0.0712 
iI.56 
1 .0B76 

!'i5.4·8 
56.84 

1. ](i78 
1. ]502 
O.0.1 1li l 20.8504 

20.80 

0.1071 
0.1074 
O. l1W 
2.!>59u 

15. !)994 
16.00 

ain 
No. 10 

100. 
51.1 
48.D 

47.4026 
B. GD74 

47.4240 
-1 0. 0320 
+ 0. 03 

4(1. 88:10 
O. fi4 .Hl 
4.2170 

0. 1218 
6.0D 
il. ]120 

51. HfJ 
51. H8 

] .1720 
1. ]473 
O.024H 

2!J.!J44(i 
2fJ.tJ4 

0.OfJ90 
0. 1018 
O.IO!)l 
2.6010 

16.2562 
1G.26 

:332 
No. ]2 

l( 

; 

)0 . 
40 .8 
19 .2 

3S.DanG 
1.8(i;l4 

38.9752 , 

+ 
-I. 

; 

0.O:l8G 
-0.04 
J.'l.4520 
n .52:!2 
2.B480 

0.1222 
tUI 
2.4!J2D 

Ol.Oii 
il.no ( 

O.90GO 
0.n04G 
0.0014 

1fl.4824 
8. 4S 1 

. .. 
0.1400 
0. 1467 

2.9D27 
8.7044 

18.70 
1 

. -.-----~--.- . ,---.-

33:3 
No. r' .J 

100. 
in.6 
08 .4 

31.G756 
+ O. 07fiG 
31.7522 

-1- O.07GG 
+ 0 . 08 
ill .2754 
o .47(i8 
O.B246 

O.lH)G 
5.98 
1. llR!J7 

70 . 22 
70 .10 

0.4218 
() .4Hi2 
o.OOG(i 
(j . (j(;44 
(LGG 

0.2142 
0.2141 
0.2122 
:1.3844 

21. 1525 
21.15 

334 

No. 14 

100. 
:J4. 
(i0. 

BB 29lla: 
0.7064 

8:3 . ~58g 

0. OB48 
0.04 

B2.8012 
0.4576 
1. 1988 . 

1 0.lD74 
B. ll7 
a.:l55S: 

(jD.40 
70. ?B 

0.5116 
0.4810 
O. OBO() 
8.0972' 
8 .70 

0.1904 

0.1898 
B.2il68 

20.2BOO· 
20 .23 
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TABLE V. 

FLESH OF BEAR, ANGUS STEER; 

(The :figures represent weights in grams, 

Laboratory number.. ... . ..... . . . ... . ..... .. .. . ... 263 264 

Number of cut. . . ... . . . .. . .. .. . . . . . . . . . . . . . .. . . . . . . . . . . . . No. 1 No.2. 

Weight of fresh meat taken. . ... ....... . .. .............. 100. 100. 
Weight of oven-dried meat, on screen (a)...... .... ... .. . . 35.7 37. 
Loss by drying (water). . . . . . . .. . . . . . . . 64.3 63. 

Weight of meat placed in b~ttle for subsequent analysis. .. . 
Loss by adherenee to sel'een .. .. . . . . . . . . . . .. . .. . .. . 
Weight of meat just before pUlvering. . . .. . ............. . . 
Loss or gain during interval (wate.r) .. ... ..... . .. ... . . .. . 
Weight of this caleulated for (a) . . . . .... . ...... . . .. ... . . . . 
Weight of meat after pulverizing (b) . . . . . . . . . . . . . . . . . .. . 
Loss during operation ................. . . . ......... . ...... . 
Total loss. . . . . . . . .. .... . ...... . ... . . .. .. ,.. . .. ......... . 

Weight of water in 2 grams of (b). . .............. .. ..... . 
Per eent. of water in (b) · .............................. . 
Weight of water for total weight of Ca) ......... ........... . . 
Total pel' eent. of water ill fresh meat, calculated . . .. ..... . . 
Aetual per eent. of water found at time in 2 grams ......... . 

Weight of fat in 2 grams of (b) without further drying (e) .. 
Weight of fat in 2 grams of (b) after eomplete drying (d) . . . 
Difierenee for or against eomplete drying .. . . . . . . .. '" .. . 
Weight of fat for total weight of Cal, from highest value . ... . 
Pel' eent. of fat in fl'Bsh meat .. ..... .... . .. ... . . ......... . 

,.............. 
Weight of nitrogen in 2 grams of (b) .. ,. . . .. . . . . . . . . . . .. 
Weight of nitrogen in (c) .... . ... , .. . .................... . 
Weight of nitrogen in (d) ......... . ..... . ..... . ..... . . . 
Weight ornit.rogen in total weight of (a), from highest value. 
Weight of albuminoids from this value ................. . 
Per eent. of albuminoids in .fresh meat .................... . 

34.8168 
0.8832 

34 .8:360 
+0.0192 
+0 .02 
34 .6650 
0.1710 
1. 0350 

0'.1435 
7.17 
2.5615 

66.84 
67.40 

0.5800 
0 .5854 

+0.0054 
10.4494 
10.45 

0.2044 
0.1845 
0.1802 
3.6485 

22. 8031 1 
22.80 

36.7716 
0.2284 

36.7412 
0.0304 
0.03 

35.4972 
J .2440 
1.5028 

0 . 1822 
!l.11 
1.5487 

64.58 
66.23 

0 . 6657' 
0.6635 
0.0022 

12.3154 
12.31 

0.1722 
0.1667 
0.1648 
3.1857 

19.9106 
19.91 



265 

No.3. 

100. 
33.9 
66.1 

33.53:30 
o. :Hl04 

33.5488 
+0.0152 
-+- 0.01 
:m.:.170S 

0.1780 
0.5292 

0.lG40 
8.20 
2.7798 

68.87 
68.84 . 

0.41302 
0.4447 
0.0055 
7.6l1OU 
7.03 

29 

TABLE V.-CONTINUED. 

AGE, 1046 DAYS; LIVE WEIGHT, 1094 POUNDS. 

excepting where percentages are mentioned.) 
-------,-----_. __ .. _ ... _ .. __ ._ - -----

200 
No.7. 

100. 
ilO.O 
63.4 

34.9028 
1.0972 

313. ~:1I gO 
+ O.:nG2 
+O.il2 

34.7B91l 
0.4800 
1. 8610 

0.0i')18 
2.5D 
0.1)479 

fl4.0i3 
64.20 

0.77'27 
0.7fl16 
0.0111 

14.1404 
14.14 

267 

No.8. 

100. 
;!(J.n 
63.5 

Bfl.05:.l0 
O.44TO 

B0.471(i 
+ 0.41S(l 
-+ 0.'42 
:JG.70HG 

O.fl780 
0.7004 

O.OGlii 
:J .08 I 
1.1242 

04.20 
GilAO 

0.8G2B 
0.840:.3 
0.0120 

lii,5fi4ii 
15 .55 

2GS 

No.9. 

100. 
:lG.8 
G:3.2 

:3ii.50RO 
1.2020 

:l(l.0580 
"1-0. ii500 
-I- 1l.G5 

85.:IGSIl 
0.7000 
1.442d 

O.O:lBG 
I.DB 
n.71(l2 

GiI.B(j 
OH.G] 

I. 0411 
0.D01i7 
(J. 04fi-i 

Hl.liiG2 
IO.W 

269 

No. 10. 

100. 
illi. 5 
Gil.5 

H5.5570 
O. D4ilO 

:Hi.BilOi 
-+ 0.27B4 
-1.0 .27 

Bii.2B14 
0 . ii090 
1.208.6 

O.058!l 
2.04-
1. 074lJ 

M :10 
()(j.74 

O.Rll20 
O.!l025 

·1 · O.010ii 
1(i.470G 
1G.47 

270 

No. 12. 

100. 
:l1i .8 
64.2 

272 
No. 13. 

100. 

B4.9i):.tl 28.6810 
O.8GG8 ...... . 

ilii . 11 02 28.8458 
-1.0.17701 -+- O.1G48 
-I O.IS I -1· (l·Hi 

')4 ~('l 'J ' .J 8 ()'J44 • . . 1 ). ~ I ~ ... ~ 
O. B400 + 0. 078G 
1. 0388 j ••••••••• 

0.OtH]7 
B.:l:! 
1.1IlBf! 

G:3.21 
G2.80 

0.82:JO 
O.8H)4 
(J .OOHG 

14.7:117 
14.7il 

I 
O.115G 
5.7H 
I.Gil8 

72,7:1 
72 .aa 

0.42G2 
O.400G 
O.025G 
O.l13ilB 
6.Hi 

271 

N().14. 

100. 
ill. 
(If!. 

:31.0760' 
-f·0.0700' 
H2.2546, 

-1-1 1786· 
+ 1.]8 
:n .D746 

0 .2800' 
-I- 0 .f!74(;; 

() .1:l31 
(i.fiO 
2.0475 

GI'.87 
(j8.G7 

o Ji575 
O.liGO!) 

-1- 0 . 00:14 
8.G!)B!} 
8.60 

.... ..... 0 . I8BO 0.16132 a.lM).11 0.1613 0.167:) 0.222H 0.1918 
0.2006 0.11)09 o. Hiiiii l 0.140;J O. WIO 0.108B O. 202B 0.1767 
0.2009 0.1788 0.1<i41 0.1414 0:11319 0.HW4 0.12B!J 0.1004 
3.4052 a AllBIi a. 0204 2. 74il4 2.1)4371 :1.0126 :1.223G 2. f!729 

21.4825 21.8B44! 18.8775! 17.146;3 18.a981 18.R287! 20.1475 18.5806-
21.48 21.83 18 .88 17.15 18.40 18.8:! 20.15 18.58 -----•. ------.. --'---. ,. -,.---.-, .--~------.-------- , .. _-_ .. , .. _----_._---'-----
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TABLE v:i:. 

FLESH OF BONNIE, ANGUS STEER; 

(The figures represent weights in grams, 

' Laboratory number. . . . . . . .. . . .... .. .. . ... , 

Number of (lut . . . .. . . .... .. ;. .. ... . .. .. . . 

Weight of fresh meat taken ......... " .. . . ........... . , 
Weight of oven-dl'ied meat, on screen (a) ... . .. ....... . 
Loss by drying, (water) . .. .. .... ," . . . . . .. . . . .......... . 

'Weight of meat plaMd in bottle for subsequ!"nt analysis ... . . 
Loss by adhel'en(le to S(lreen . .. . . . . . . . . . . . . . . . . . . . . .. . 
Weight of meat just before pulverizing . ..... . ... .. . ... ... . 
Loss or gain during interval, (water).. . . .. .. . . .. , , .. . 
Weight of this (lal(lulated for (a).... . . .. . . . . . . . . .. . .... . 
Weight of meat aft,er pulverizing (b) . .., . . . .. '" '. .. . . . . 
Loss during operation. . . . .. ........ . ........... . 

, Total loss ... .... .. .. , ... , ...................... ' 

'Weight of water in 2 grams of (b) ....... . .... . . : . . ...... . 
,Per cent. of water in (b) ".... .... ..... .. .. ".. . .. .. .. 
Weight atwater for total weight of (a) ... ... , ....... , . .... \ 

. Total per cent. of water in fresh meat" ca/cillatcel . . . '" .. .... . 
Actual pel' cent. of water found at time in 2 grams . ... . ,. 

. Weight of fat in 2 grams of (b) without further drying (c) .. 
Weight of fat in 2 grams of (b) after complete drying (d) .. . 
Difference for or against complete drying ................ . . 
Weight of fat for total weight of (a), from highest value .... . 

, Pel' cent. of fat in fresh meat. . . . . . .. ..... ... ......... . 

We~ght ofn~trogen i~n 2 gramsof (b) ..... .. .... ' .... . .. " .. 'I' 
WeIght of llItrogen III (c) ....... ,...... ... .. ....... ' 
Weight of nitrpgen in Cd). .. . . ...................... . 
.Weight of nitrogen in total weight of (a), from highest value 
Weight of albuminoids from this value. '" , .. , . ... . , ... I 

~Per cent. of albuminoids in fresh meat .... ........ . ...... . 

283 

No.!. 

100. 
32.9 
67.1 

32.8844 
0.0156 

32.9382 
-1 .. 0.0588 
+ 0.05 
32.8382 
o ]000 
0.0618 

0.0836 
4.18 
1.3752 

68.42 
68.72 

0.5724 

11.0li19 
11. 06 

0.18W 
0.1872 
3. 0794 

19.2462 
19.25 

284 
No.2. 

100. 
B6.7 
6B .3 

:16. 6252 
0.0748 

36.6724 
+0 .0472 
+ 0.05 
:1G.4542 

0.2182 
0.2458 

0.1204 
6.02 
2.209:3 

G5.46 
· 65.11 

0.6968 
0.7000 

+ 0.0032 
12.8450 
12.84 

0.1760 
0.1396 
0.1722 
3.2296 

20.1850 
20.18 

--'---



285 
No.3. 

100 . 
34.B 
65 .7 

34.1754 
0.124H 

34.1224 
0.05:30 
0. 05 

BB.7B7G 
0.3848 
0.5G24 

0.2254 
G.27 
3.Sil56 

69 .62 
70.36 

0.3742 
0.BG(j4 
0.0078 
6.4175 
6.42 

0.2079 
0.1879 

(0 .2408) 
il .5055 

22.2844 
22.28 
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TABLE Vr.-CONTINUED. 

AGE, 838 DAYS; LIVE WEIGHT, 1505 POUNDS. 

excepting where percentages are mentioned.) 

286 287 288 
No.7. No . 8. No. O. 

50. 100 . 100. 
15. 4il.7 47.1 
36 . 56 .B 5~ . n 

lB .4GOO 4B . 1750 46.BH52 
0.5400 0.5250 O. 7:14R 

14 .050(j 4:3 . 072G 45.7GRR 
+0.5906 0.1024 0.5!Hi4 
-f-O.GO 0.10 O.GO 
14.0il52 42.120G 44.44:16 
0.0214 0.9520 1.:)252 

+ 0.OB52 1. fi7!J4 2.(]5G4 

0.lfi3(; 0. 148S O. iHfiO 
7 .GS 7.1!J 27.2fi 
1.0753 B .1420 12 .8:147 

72.95 5!l.fi4 fi6.an 
72 .85 50.70 G7.51 

0.3026 0.9a04 0.543G 
O.B070 O.!J:l74 0 .;'522 

+ 0.0044 -i-0. OO70 + O.OOS(l 
2.1400 20 .4822 1;I.004B

1 4 .BO 20.48 1.3.00 

O.2B41 0.1386 0.12;)7 
0.2128 0.1372 0.1211 

(0.2464) 0.1358 0.1180 
1 .638(; 3.0284 2 9602 

19 .2410 18.6275 
20. 48 18.63 18.50 

289 
No. 10. 

100 . 
B9.D 
GO.1 

B7. !J85G 
1. !J144 

BR.a070 
-t-- O. :1214 
-+-0.32 

B8 . 0GJ4 
O.24fiG 
1. 8B8G 

0.0020 
4. (;0 
1.8Bfi4 

fi1.H1 
(iO.fi2 

0. OR74 
O. fJ()GS 

+ 0.OO!J4 
IfJ. SRG2 
19.89 

0. lB8!i 
0. 1428 
0.lB9B 
2.8489 

17.8056 
17.81 

200 
No. 12. 

100 . 
IID . :I 
60 .7 

3R.4420
1 

0:858°1 
BR.4H!lO 

-i-0 . 0270 
+ O.OB 
BR.Ofi58 
o .4J:l2 
1 .2442 

0 .1 276 
G.BS 
'2. fiOn 

GB .1R 
(iB .S4 

0.8278 
0.8:122 

-i-O.0044 
Hi .3527 
lG.35 

0 .1 565 
o .11J40! 
0.1540 
3.0752 

19 .22 

291 
No. 13. r 

1 00. 
Bi . ~O 
62 .80 

B6 .8:l48 
O.3i52 

B(; .1-I(i52 
+ 0.0404 

-0.04 
lHi . ;IHHO 
O . ii~G2 
0.8(;10 

-1 

-

0.IB18 
(i.50 
2.4515 

(;5.21 
64.54. 

0.72fJO 
0.7;):36 

i-0. 004(; 
IB.G450 
13.64 

0 .1680 
0.1690 
[) .1677 
3.1434 

19.6463 
19 .65 

202 

No. 14. 

100. 
BO.I 
60 . f) 

29.!J084 
o .19W 

iJ!J . (l(j5S 
-1-0.0574 
+ fJ.OG 
29.8:324 

O. l il:l4 
0 .2676 

0.1202 
(Ull 
1.80DO 

71. (i5 
71.85 

0.4072 
() .4000 
O. [)072 
(U284 
6 .13 

0.2191 
0.2166 
0.2181 
:~. 2974 

20.6087 
20.61 

18.5012i 19" 22001 
--'------
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TABLE VII. 

FLESH OF JOE, SHORTHORN GRADE STEER; 

(The figm'es represent weights in grams, 

Laboratory number. . . . . . . . . . . . . .. . ,. . . . . . . .. . . 

Number of cut. . . . . .. . ....... . . . . 

Weight of fresh meat taken. . .. .. . ' ............... . . 
Weight of oven-dried meat, on screen (a) ... . .. . 
Loss by drying (water) ... . . . ........... . ... . ..... . ' " 

Weight of meat placed in bottle for subsequent analysis ... . . 
Loss by adherence to screen. . . . . . . . . . . .. ... . ... . . .... .. . , 
Weight of meat just hefoie pulverizing., . . . ....... . .... . . 
Loss or gain during interval (water).. . ....... . . " . '. 
Weight of this calculated for (a).. . . . . . . . . .. . . .... . 
Weight of meat after pulverizing (b) .......... .. . ... . 
Loss during operation. . . . . .. ... .. . . ..... . ............. . 
Total loss .... . . .. . . . . . .. . ..... ... ...... . . ... ... . . . . . 

Weight of water in 2 grams of (b).... . .. . . ... . ....... .. . . 
Per cent. of water in (b). . . . . . .. . .. .. .... . . .. ..... . .. . . . 
Weight of water for total weight of (a) .... . . . ... ...... . 
'Iotal pel' cent. of water in fresh meat, calcnlate(l ..... .. . .•. 
Actual per cent. of water found at time in 2 grams .... . ... . 

Weight of fat in 2 grams of (b) without further drying (c) .. 
Weight of fat in 2 grams of (b) after complete drying (d) . . 
Difference for or against complete drying ..... . .. . .. . 
Weight of fat for total weight of (a), from highest value ... . 
Per cent. of fat in fresh meat ... . " .. .... , '" .. ..... ... . . 

Weight of nitrogen in 2 grams of (b) . . ........ .... ..... . . 
Weight of nitrogen in (c) . . .. .. ...... . ....... . ...... . 
Weight of nitrogen in (d) ........ . ... .. .. . ........... . 
Weight of nitrogen in total weight of (a), from highest value 
Weight of albuminoids from this value .. .. ... .... . ... . ... . 
P er cent. of albuminoids in fresh meat .. ..... . ....... . . . 

147 

No.1 

100. 
64 . 
36. 

59 . 9890 1 

4.0IlOi 
59 .9721 1 

0.0169[ 
0.0180 

59. 52441 1.4777 
4.4756 

0 .3532 
]7 66 
10.9500 
46 .97 
44.15 

1.2580 
1 2208 
0.Oil72 

38.9980 
39 .00 

0.0665 
0.0644 
0.0641 
2.1280 

~3 .3000 
13.30 

148 

No.2 

100 . 
66.7 
33 .3 . 

58.4888 
8.2162 

58.4094 
0.0744 
0.0848 

56.7024 
1. 7070 
9.9976 

0 .:3686 
18.4B 
12.29 
45.67 
44.33 

1.] 506 
1.1250 
0.0256 

38 .3725 
:38.37 

0.0648 
0.0630 
0.0581 
2.1611 

IB.5069 
13 ,51 



149 I 

No . 3 

100 . 
47.8 
52 .2 

40.4520 
7.:3480 

40 .3814 
0.0706

1 0.0830 
39.8226 
1.0588 
8.4774 

. 0.2540 
12.70 
6.0706 

58.35 
57 .57 

0.9660 
0.9682 

+0 .0022 
22 .. 1390 
22.14 

0. 1291 
0. 1260 
0.1241 
3.0855 

19.2844 
19.'28 

3 

33 

TABLE VII.-CONTINUED. 

AGE, 1053 DAYS; PVE WEIGHT, 16:33 POUNDS. 

excepting where percentages are mentioned.) 

150 151 152 154 155 156 

No.7 No.8 No.9 

100 . 100 . 100 . 
55. 81.1 89.3 
45 . 18.9 10.7 

53.4272 80 .8290 88.7574 
1.5728 0.2710 0.5426 

53.1164 80.54:Hi 88.1814 
0. B108 0.2854 0.1l760 
0.B219 0.28(18 0.5800 

51.5440 7(i. 9180 81l.1B04 
1.5724 3.0256 B.0510 
3.45(,0 4. 1820 4.169G 

0.4716· 0.6984 0.7800 
2B.58 34 .92 39.00 
12.9690 28 .:3201 84.8270 
58.29 47 .51 46.11 
58. 15 45.78 45.48 

0.8018 0.9200 0.81i78 
0.7704 0.8824 0.8B70 
0.0314 0.0376 0.0208 

22.0495 37.3060 38 .BOOS 
22.05 37.31 38 .aO 

0.1043 0.0574 · 0.0510 
0.0959 0.0542 0.0460 
0.0991 0.0528 0.04132 
2.8682 2.3276 2.2771 

17 .9262 14.5475 14.2319 
17.93 14.55 14.23 

No. I o No . 12 No 13 No: 14 

100 . 
49.5 
50 .5 

Notrsc'd. 100. 
58.9 
41. 1 

47.5 826 ..... . .. 
1.9 

47 .5 
0.0 

17~ 1 ' ' " .. . . . 
1961 , ••• • •• 

(lBO . . ..... . 
0.0 fi5D .. ... . . . . 

46.5: lao .. ... .. . 
0.9 8(;6 .. . ... .. 
2.9 670 . . . .. , 

0.2 • 014 , . .. , 
7 l4.1l 

7.2 121 . .. . .. . . 
57.7 8 .... .. .. . 
57.2 8 

1. O. 584 . ... .. . . . 
1. O· 247 " . . . . .. . 

l:17 o.m 
26.1. g54 '" . ... 

9 26.1 

0.0. 983 . . .. . . . . 
0.0. 924 . ... . . .. . 
0.0 903 . . . . ... . 
2.4: 329 .. . . . . .. . 

15.2 056 .. . . . ; . . . 
15.2 1 

58 .5056 
0.3944 

58 .:3428 
0.1628 
0. 16B8 

56.8338 
l. 5090 
2.06fi2 

O.41i22 
22 .fil 
la.BI73 
54 .58 
54.45 

0.9740 
0.9068 
0.01;72 

26.684B 
26.68 

0.0917 
0.0864 
0 .0861 
2.7006 

16.8787 
16.88 

50 .0 
19.8 
130.7 

18.747(; 
0.5524 

18 7:18£) 
0.0090 
0.009~ 

18 .0304 
0.7082 
1.2096 

O. ]540 
7.70 
1.4861 

64.B9 
65.12 

0.6494 
O.6:l14 
0.0180 
6.2G67 

12.53 

0.1711 
0.1683 
0. 1684 
1. 6511 

10.B194-
20.64 
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TABLE VIII. 

. FLESH OF NANCY, ANGUS GRADE STEER; 

(The figures represent weights in grams, 

Laborat.ory number ..... ". . . . . .. .................. . ., . I :364 
Number of cut ...... . ...... ;. . .. . ... .. ... . ... . . . .. No.1 

Weight of fresh meat. taken. .... ........ .. .... .. .... .. 
Weight of oven-dried meat, on screen (a) ...... . ..... . 
Loss by drying (water) .... .. "' ...... .... . 

Weight of meat placed in bottle for subsequent analyis .... . 
Loss by adherence to screen.... . . . . . .. . ....... . . ... . . 
Weight of meat just before pulverizing. . ......... . .. . 
Loss or gain during interval (water) ........... " . . .... . . 
Weight of this calculated for (a) ...................... . . 
Weight of meat after pulverizing (b) ...... . .... .. .... .. . . 
Loss during operation. .. ................... ... . ....... . 
Total loss ................ . ........................ . 

Weight of water in 2 grams of (b) .................. . 
Pel' cent. of water in (b) .. .. .. ... ....... .... ... .. .. .. 
Weight of water for total .weight of (a) ......... . ........ . 
Total per cent.vf water in fresh meat, ca/cl.t.Zatca . ... ... ... . 
Actual percent. of water found at time in 2 grams ......... . 

Weight· of fat in 2 grar"s of (b) without further drying (c) .. . 
Weight of fat in 2 grams of (b) after complete drying (d) .. . 
Difference for or against complete drying. . ... .... ..... .. 
Weight of fat for total weight of (a), from highest value ... . 
Per cent. of fat in fresh meat ... ' .......... .......... '" 

Weight of nitrogellin 2 grams of (b) . . . .. .... ..... . .. .. . 
Weight of nitrogen in (c) ............................ .. 
Weight of nitrogen in (d) .......................... " 
Weight of nitrogen in total weight of Cal, from highest value 
Weight of albuminoids from this value . •................. 
Per cent. of albuminoids in fresh meat ...... . ......... . ... . 

100. 
il5. 
65. 

34 .0668 
0.9332 

34.1672 
+0.1004 
+0.10 
33.8522 

0.3150 
1.1478 

0.1068 
5.34 
1.8890 

66.79 
67.15 

0.6436 
0.64ii6 

+0.0020 
11. 2980 
11.30 

0.1853 
b.1870 
0.1848 
3.2725 

20.4531 
20.45 

365 

No.2 

100. 
B7.8 
62.2 

B7.0552 
0.7448 

37.0426 
0.0126 
0.01 

35.3602 
1.6824 
2.4:398 

0.1060 
5.30 
2.0034 

64.21 
64.79 

0.7806 
0.7774 
o 0032 

14.7543 
14.75 

0.1658 
0.1638 
o 1631 
3.1336 

19.5850 
19 .. 58 

-.!..---~ 



, 
366 

No . 3 

100. 
:32.9 

I 67.1 

:32.4'l06 
O.4G94 

B2.G480 
-+. 0.2174 
.+0.22 

il2 . :l884 
0.ll596 
0.6116 

0.OD74 
4.87 
1. 6061 

6S . 49 
6S.54 

0.5276 
0.5340 

+0.0064 
8.S057 
8.81 

0.1981 
0.2060 
0.109G 
3.3969 

21. 23@6 
21.23 

35 

TABLE VIII.-'-CONTINUED. 

AGE, 1068 DAYS; LIVE WEIGHT, 1642 POUNDS. 

excepting where percentages are mentioned.) 

367 

No.7 

100. 
;)4.1 
65.9 

:lB.4794 
0 . 620(; 

:lS.50BS 
+O.O~44 
+0.0;) 
3:) .1!J04 

O.:n:l4 
0.9096 

0.1254 
6.:l7 
2.1llS1 

G8.0l 
68.78 

0.588G 
0.5fJ:l6 

-1- 0.0050 
. lO .1209 

10.12 

0.19:38 
0.lll2fi 
0.1916 
:3.:304;) 

20.6519 
20.65 

368 

No.8 

100. 
B7.8 
6') '> 

.;.J.~ 

,)(j0 

No . 9 

100. 

:36 . S 026 45.2:390 
0 .9! 

a6 .7: 
)74 
l!)41 45 . 2:l52 

a.Of 
O.Of 

ilG.7 

iil21 0.0144 
i 0.02 
100 44. H(ili:l 

0.0' 294 O. ,WOO 
1.O( DOO ........ • 

0.0 184 
O.B' 
O.B 

62.fi 
478 
1 
..l GI.B' 

O.S 
0.8 

-I o.n 

RfJ4 
IJOG 
112 
J2B 
:3 

16.S: 
HI. 8 

0.1 
0.1 
0.1 
H.O 

H),a 
1fJ. ;3 

()()5 

G24 
6B4 
~8B 
019 
o 

0.0700 
B.liO 
1.5H:l4 

~().4~ I 
D4.6;) I 

1.190!i 
1.1!J7:l 

.,.O.OOGH 
27.0S04 
27 .08 

0 . 1.129 1 

0.1047 
0:'1047 
2.55B8 

]1).9G12 
15.9G 

371 372 B70 

No. 10 No. 12 No.1B 

10O. 100. 100. 
50.5 35.:l :l4.5 
4B.5 64.7 65.5 

4IU)S:.lO 34.~740 HB. nI02 
1. 5] 70 1.02GO 0.5808 

. 48.:J4ii~ 34.24.82 B3 . !J844 
o.mm: 0.0258 +0 .OG52 
0 . 04 0.0:1 .+-0.07 

4.4 .8052 aa.4468 BB.571i(j 
3.4S00 O.SOH OA07S 
5.G:)48 1.85:):) 0.!J2;34 

0.4712 O. lOO8 0. 00841 2:\'5(; 5.4B 4.!J2 
Jl.H!J7G 1.9:380 

1.
0074

1 02.04 (ifi. fi7 07. Ii! 
00.88 67. :lO (i7.47 

0.7242 0.6472 O.GOGO 

0.7:W41 
0.M7G 0.G044 

+0 1052 +0 .0004 o .(lOHl 
lB . (i(ilJ8 11.4:101 10.45B5 
18.67 11.4B 10.45 

0.1171 . ........ 0.19:31 
0.1051 ......... 0.1808 
0.09!J5 o .180B 0.1877 
2.95G8 il.182:3 :3 .B3101 

18.4800 20.0894 20.8185 
HL4S . 20.09 20.82 

3IB 

No.14 

100. 
ill . G 
u8.4 

nO.BDSO 
O.GO~O 

ill. 0706 
·+ 0.0720 
+ (L07 
;l0 . 54G6 

0 .5:)40 
1.05:3,! 

0.1144 
5.72 
1.8075 

70.14 
70.0B 

0.4998 
0.4070 
0.0028 
7.!l00O 
7.!JO 

0.2066 
0.2025 
0.2028 
3.2G43 

20 4019 
20.40 
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TABLE IX. 

FLESH OF JACK, SCRUB STEER; 

(The figures represent weights in grams, 

Laboratory number.. . . . . . 

Number of cut . . ... .. . . 

Weight of fresh meat taken. '.' . .. . . . . . ...... ..... .. .. . 
Weight of oven-dried meat, on screen (a) .. . .. . ......... . 
L.oss by drying (water) . .... ...... ... . . ... . ...... . ..... . 

Weight of meat placed in bottle for subsequent analysis 
Loss by adherence to screen. . . . .. .. . . . .. .... . . . . .. .. . 
Weight of meat just before pulverizing . ... . .... . . . . .. . .. . . . 
Loss 01' gain during interval (water)..... . .. .. . . .. . . . . ... . 
Weight of this calculated for (a) .. .. . ... . ... . ......... . -
Weight of meat after pulverizing (b) ... . ........ . .... . .. . 
Loss during operation . . . .. . .... . . .. . .. . .. .. . .. 
Total loss .. , . . . ..... . . . . .. . . . ... . . ... . . ... .... . . . 

Weight of water in 2 grams of (b) .. . .. . .... . .. . .. . . . . 
Per cent. of water in (b) . ... ... .. ... . ............... . 
Weight of water fOl' total weight (If (a) ., . .. . .. . .... . .. .. . 
Total pel' cent. of water in fresh meat, calcnla.ted . . 
Aetual pel' cent. of water found at time in 2 grams .... . . . .. . 

Weight of fat in 2 grams of (b) without further drying (c) . . 
Weight of fat in 2 grams of (b) after complete di'ying (d) .. . 
Differenee for or against complete drying... . . . . . . .. ... . 
Weight of fat for total weight of (a) , from highest value .. . 
Per cent. of fat in fresh meat .... . . . . . . . . . . . . ....... . 

Weight of nitrogen in 2 grams of (b) ..... . . ..... . .... . ... . 
Weight of nitrogen in (c) . . . .. ................ .. 
Weight of nitrogen in (d) .................... . ......... . 
Weight of nitrogen in total weight of (a), from highest valuel 
Weight of albumin?id~ fr?m this value . ..... . ....... . . .. .. . 
Per eent. of albummOids m fresh meat... . . . ... .. ...... . 

164a 

No.1 

50 . 
24 .1 
25.9 

23.1232 
0.9i68 

23.1634 
+ 0.0402 
+0.04 
22.8018 
0.3616 
1 .2982 

0.0486 
2.43 
0.5856 

52 .88 
53 .75 

1.1316 
1.1262 
0.0054 

l3.6B58 
27.27 

165 

No.2 

100. 
:l5.1 
64.9 

34.1568 
0.94B2· 

34.:l124 
+ 0.1556 
+ 0.16 
34.140(3; 

O.II1S 
0.9594 

0.0552-
2.76 
0.9688 

65.11 
65 .90 

0.6452' 
0.65BO 

+ 0.0078 
11. 3233 
11.32 

0.1221 ... . . . . . 
0.1134 0.1858 
0.1155 0.1841 
1. 4713 3. 2608 

10.1956 20.3800 
18.39 20 .38 



166 
No. 3 

100. 
38.6 
61.4 

38.8B14 
+ 0.2B14 . 
:JS.91(J~ 

+0.0848 
+ 0.08 
38 .5:344 
0 .3!HR 
ll. 0756 

0.0884 
4.42 
1.7061 

6::3. Oil 
62.97 

0.7684 
0.7702 

+0.0018 
14.8ilOl 
14.8:3 

0.1645 
0.1645 
3.1748 

19.8425 
19 .84 
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TABLE IX.-CONTINUED. 

AGE, 1062 DAYS; LIVE WEIGHT, 1481 POUNDS. 

excepting where percentages are mel1~lOl1ec1 . ) 

168 169 170 171 172 17B 

No . 7 No. 8 No.9 No. 10 No. 12 No. IB 

2n. 100.0 50. lOlL 50. 100. 
8.4 .. .. . , .. 2O .:J 4:l. 1l 24 .5 BS .3 

16.6 2U.7 513.4 25 .5 66.7 

7.fi(j74 40.1848 10.:34il2 4:1.2340 24.07B4 B2.H064 
O. 7il~(l ... ". , . , 0.9568 O. BOGO 0.4~61l n. :Hl:lI; 
7.72(iO 40.2004 Ul.B288 4:1. 2i)10 2B . OS7fi B2 . ll210 

-1- 0 .058(; + 0.0]5G 0.0104 +0.0] 70 0.0858 0.0146 
+ 0.0(; -1- 0 .02 0.02 _j_ O. O~ O.O!) 0.02 

7.MllO BD. 7800 18. H5:IS 4:3 . [if)ll(l 2:l.0:177 :1:3.4132 
O.lHOO 0.4204 0.4750 0.il544 0.M9$) 0.5078 
0.85·j,O .. . ..... 1.446:3 1.OOB4 0.862B 0.8868 

O.lD54 0.1180 O.lBOO 0.OH54 0.10:34 0.]044 
0.77 5.00 0.50 4 .27 5.17 5.22 
O.R207 2 .B70D 1.:n05 1. 8017 1.2r;(j6 1.7:l8il 

rl9.44 (i2. 17 1l2.08 fiK.2,4: liB.7] 08.42 
70.15 61.11 1l2 .J G [,7.513 51. 87 68.35 

0.4144 0.8088 0.8022 1.07:1Il 1.152(; 0.54:14-
0.4014 0.8114 ... ... .. 1.05:18 1.17[)(j! ....... 
O.Ol:JO -1- 0.0026 .. .. . . . . O.OHJ2 +0. 02BOI .... ... 
1.7405 IG.2507 8.142B 2B.BfJ14 14.119B 9.0470 
6.D(i IG.25 16 .20 2:J.HO 28.24 I 9.05 

0.2222 0. W14 0.1fi47 0.lS02 0.1057 0.19S8 
0.2177 0.1522 0.15:1:1 0.1225 O.102!l 
0.2082 . 0.1578 ••• ••. '0. 0.1284 0.1025 . .. . .. .. 
0.9824 13.28:31 1. 5702 2 .8384 1.2048 :l.illOO 
5.8:327 20.519B H.81B7 17.7400 8.0925 20.6875 

2:L33 20.52 lll.6B 17 .74 16.18 20.69 

174 
No. 14 

100 . 
:34 .3 
65.7 

:\4.1460 
0.1540 

B4.1606 
-1·· Il .0146 
-1-0.02 
:3:3.(;756 
0.4850 
0.(;244 

0.1048 
5.24 
1.7973 

(i7 . 4H 
(i7.0a 

0.5fJ40 
.... . , ... 
. . . . . ... 

10.1871 
10.10 

0.1890 
0.1837 

.... . . ... 
il .2413 

20.2581 
20.26 
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TABLE X. 

FLESH OF SLOCUM, SCRUB STEER; 

(The figures represent weights in grams, 

Laboratory number . . . . 

Number of eut ... .. . .. ........ .. ..... . ... . 

Weight of fresh meat taken .. ...... . .... . .... . ... . , .... . 
Weight of oven-dried meat, on sereen (a).. . . . . . .. .... . . . 
Loss by drying (water)........ . . . . .... . ........ .. .... . 

Weight of meat placed in bottle for subsequent analysis .. . 
Loss by adherence to screen . . . . .. . . .. . . . ... . . . . 
Weight of meat just before pulverizing ... _ . . .. . . . .. . .... . 
Loss or gain during interval (water) . .. . . . . ..... .. ....... . 
Weight of this calculated for (a) ......... . .. . . ... ... .... . 
Weight of meat after pulverizing (b) ... ..... .. ....... . . 
Loss during operation. . . . . . . . . . . . . . . . . . . .. . ... . ... . ... . 
Total loss . . ........ . ....... . . . '.' ..................... . . 

Weight of water in 2 grams of (b) ... .... . ............ . . .. . 
Per cent. of water in (b) . . . . . . . . . . . . . . . . . . . .. . .......... . 
Weight of water for total weight of (a) . ........ . . .. . .. . 
Total per cent. of water in fresh 1:lleat, calC1.tlated . ... . . . . . . . 
Actual per eent. of water foulld at time in 2 grams .... ..... . 

Weight of fat in 2 grams of (b) without further drying (e) .. 
Weight of fat in 2. grams of (b) after complete drying (d) . . . 
Difference for or against complete drying . . . .. . . .. . ... . ... . 
Weight of fat for total weight of (a), from highest value . ... . 
Per cent. of fat in fresh meat.... . . . . . . . . . . .. . .... . .. . .. 

342 

No.1 

100 . 
i:l5.7 
64.3 

35.4628 
0.2372 

, 35 .4534 
0.0094 
0 . 01 

34.6718 
0.7816 
1. 0282 

0.1792 
7.46 
3 .1987 

67.51 
67.80 

0.5896 
0.5854 
0.0042 

10.5444 
10.54 

343 

No. 2. 

100 . 
41.7 
58.3 

39.8308' 
1.8692 

39.9228 
+0 . 092() 
+0.10 
38.9738 
0.9490 
2.7262 

0.0616 
3.08 
1 .2844 

59.48 
58.42 

1.0020 
O.fJ893 
0.OJ27 

20.8917 
20 . 89 

Weight of nitrogen in 2 grams of (b) . .... . ..... _ . . . . . .. . . . . 0.1868 0.1382 
Weight of nitrogen in (e).... .. ....... .... .. . ....... 0.1769 0.1316 
Weight of nitrogen in (d) .... ......... ..... ........... 0 .1770 0.137{) 
Weight of nit~'ogen in total weight of (a), from highest value 3.3546 2.8815-
Weight of. albuminoids from this value... . . ....... . . . .. 20 . 9663 18.0094 
Per cent. of albuminoids in fresh meat .... . .. _. _ .. _._._._. _. _ .. ""' .. _._ . ...,;. _2_0...,; __ 9_7_,--_1_8_~ 0_1_ 



I 
844 

No.3 

lOll. 
32.3 
67.7 

31 .6190 
0.6810 

82.2:3:30 
+0.6140 
+0 .61 
81.9022 

0.3308 
0.3978 

0.1230 
6.15 
1.9864 

69 .08 
69.58 

0.5016 
0.5136 

-1-0.0120 
8.8946 
8.8B 

0.197:3 
0.1980 
0.1959 
3.1977 

19.9856 
19.99 
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TABLE X,-UONTINUED. 

AGE, 1072 DAYS; LIVE WEIGHT,1278 POUNDS. 

excepting where percentages are mentioned.) 

845 846 847 848 849 850 
No.7 No. 8 No.9 No. 10 No. 12 No. 13 

100. 100. 100 . 100. laO. laO. 
38. 49.2 49 .7 54 .4 46.8 33. 
62 . 50.8 50.:3 45.6 5:3 .2 !l7. . 

, 
:37 .1384 45 .7374 45.5412 50 .7114 4:3.8876 82.9156 
0.8666 :3.4626 4. ]588 ,3:(;886 2.9124 0.0844 

:37 .2956 45. 772(i 45.5874 50.6:)50 4;).7964 B2.:3242 
+0.1622 -1-0.0:352 0. 01;)8 0.0764 O. ]912 0.5914 
+ 0.16 + 0.04 0.02 0.08 0.]9 0.50 

36 .8384 45.5968 44.6514 4.9.B626 42.7864 32.9838 
0.4572 0.1758 0.8860 1.2724 1. 0100 0.3404 
1.161G a.60:l2 5 .0486 5.0:374 4.01:36 0.0162 

0.0728 0.0782 0.0680 0.Hl56 0.1240 0. OfiD2 
:3.64 :Ull H.40 8.28 6.20 :3.46 
·l.i)832 1.9:JB6 l.G808 4.504:3 2 .901G 1.1418 

Gil. 22 52 .60 52 .0l 50.18 56 .29 68 . 7:1 
HB.22 5l.:l0 51.90 50.22 56.45 H8.20 

0.8416 1. 20Hl 1.26G8 1.1506 1.02:l4 0.6084 
0.8578 1.!W14 1.2421i 1.1226 1.0214 0.61.18 

-+-0.OHl2 0.0002 0.0242 0.O:l70 0.0020 +0.00:.14 
1().2982 2H.55!J4 31.4800 :n.541]1 23 .B476 lO.OH47 
16.:30 29.56 :lI,48 B1.54 23 .95 10 .0B 

0. 1590 0.1099 0.0973 0.0962 0.1186 o 196] 
0.1587 0.10:39 0.097;1 0.092:3 0.1179 0.1952 
0.1018 0.1053 0.1044 0.0930 0.1175 0.1935 
3.0742 2.7059 2.550B 2.616() 2.7752 3.2:356 

10 .2137 10.01I9 lli.9:394 16 .3537 17 .B450 20.2225 
19.21 16 .91 15.fl4 16 .B5 17 .34 20.22 

851 
No. 14 

100. 
31.1 
G8.9 

30.2444 
0.8556 

30 .. 4122 
+0 .1678 
+ 0.17 
BO.2052 
0. 2070 
0.8948 

0.0256 
1.28 
O.HB8) 

(i0 . 1:3 
H8 .09 

0.5484 
0.5522 

--I0.00B8 
8.58H7 
8.59 

0.2089 
0.2084 
0.2066 
il.2484 

20.a025 
20.30 
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TABLE XI. , 

FLESH OF HEART OF 

(The figures represent weights in grams, 

Laborat~ry number ... .... ~, . . . . . . . . . . . . . . . . . . . .. . 203 301 
Name of animal ..... ' .. . , ...... .. .. . .. . , .... .. . . .. .... .. Sanborn. G.Francis 

Weight of fresh organ taken ....... .. .. . , . . . . .. . . ... .. ,' 
Weight of oven-dried organ, on screen (a) . .. . .... ... .. . 
Loss by drying ( water) . . . . . . . . .. . . . . . . . . . . . . ....... .. . ,. 

Weight of substance placed in bottle for subsequent analysis 
Los:,> by adherence to screen .. .. ..... . . , . .. ...... . . 
.Weight of substance just before pulverizing .. ........... , 
Loss 01' gain during interval. (water). . ... . . ... . . . . . .. . ' . . . 
Weight of this calculated for (a)..... ....... .. . . ...... . 
Weight of substance after pulverizing (b) . ....... ... ..... . 
Loss during operation . ... .. . " .. . . ..... ., ... . , .... . . 
Total gain or loss . . . ... .... . '. . . . . .. .... .... . .. . . . . .. . . 

Weight of water in 2 grams of (b).... . . .. . . . . . . . . . .. . ... 
Per cent. of water in (b) . . . . . . . .. . .. . .. .. . 
Weight of water for total weight of (a) .... ..... ... .. .. . . 
Total per cent. of water in fresh organ, calculated .. .... . .. . 
Actual per cent. of water found at time in 2 grams .. ...... . 

Weight of fat in 2 grams of (b) without further drying (c) .. 
Weight of fat in 2 grams of (b) after complete drying (d) .. 

,Difference for or against complete drying.. .. . . . . .. . .. ... . 
Weight of fat 'for total weight of (a) from highest value .... . 
Pel' cent. of fat ill fresh organ ..... .. . . ....... ..... ' 

Weight of nitrogen in 2 grams of (b) . . . . ... ... .. ....... . 
, Weight of nitrogen in (c) . . .. ' .. . .. . . ..... .. , .... . . . 
Weight of nitrogen in Cd). . .. . . . . . . . . .. . .... . .. ... . . 
Weight of nitrogen in total weight of (a), from highest value 
'''eight of albuminoids from this value. .. ....... ... . . .. . 
Pel' cent. of albuminoids in fresh organ. .. . . ., ... . . . .. . 

100. 
24.6 
75.4 

24.8548 
+0.2548 
24.9458 

+0.0910 
+0.27 
25.1274 

+ 0.1816 
+ 0.5274 

0.0896 
448 I 1.1021 

76.23 
77.02 

0.4140 
0.4126 

0. 0014
1 5.0922 

5.09 

0.2184 
0.2162 
0.2143 
2.6863 , 

16.7894 
16 .79 

100. 
20.8 
79 2 

20.9706 
+0. 1706 
21.0780 

+0.1074 
+0.1 7 
21.1436 

+ 0.0656 
+ 0.3436 

0.0823 
4 . 11 
0.8559 

79. 89 
79.68 

0.1838 
0.1886 

+ 0.0048 
1. 9614 
1.96 

0.2454 
o 2474 
0.2425 
2.5730 

16.0812 
16.08 
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TABLE XL - CONTINUED. 

EXPERIMENTAL ANIMALS. 

excepting where percentages are mentioned. ) 
._--_ ... _----- -----

185 B20 259 278 138 B61. 160 341 

Zeno. Curley. Bear . Bonnie. Joe. Nalley. Jaek. Sloeum. 

100. 100. 100. 100. 100. 100. 100. 100. 
26.4 31. 7 2B.9 24.9 22.5 2il.S 22 . 24.:3 
73.6 68.3 76 .1 75.1 77 . 5 76 .2 78. 75.7 

2:3 .812s l :31.1794 2B.S836 25.1454 22 .5764 2:3 . 68:JS 21.5254 24 .:3144 
2.5872 0.5:JOll 0.0164 + .. 0.2454 -1-0.0764 0.1172 0 .4746 -+-0 . 0144 

23 .8730 B1. 2682 24 .8482 25 .2826 22 .671S 24.0B22 21. 0722 24 .4112 
+ 0.0602 + 0.OS88 + 0.9646 -1-O.IB72 -1-0.0954 -1- 0. il494 + 0. 1468 '1-0.0968 
+ 0.25 +0 :09 -I·0.!]7 -0 .:11 +(>.1.8 -1-0 .35 -t-O .15 -1-0.14 
24 .0600 :31.1856 24.7482 25 .4502 22 .61\40 j 23 .0626 21. 6482 24.4554 

+ 0.1870 0.0826 0 1000 + 0.1676 O. om, 0.0606 0.0240 .. 1-0.0442 
2 .. :3400 0.5144 -1-0.8482 -1-0.55021 -+-0. 1540 -1-0.1626 O.)l518 + 0.1554 

0.1472 0.1070 0.1420 0. 1000 0 0608 0 .OS88 0.1442 0.1186 
7.B6 5.B5 7. 10 5.nB 5.00 3.04 4.44 7.21 
1.9430 1.6059 1. (j96fJ 1.4766 1.1250 O. 72H5 0.9768 1.7520. 

7;i.29 69.91 76 .S3 7ei.8D 78 .44 76 .57 78 8a 77 .in 
75 .42 70.42 76 04 76.06 

78 .3:_ 1 
78 . 10 79.:36 77 . 58 

0.2567 0.7472 0.4496 0.5308 O.B844 0 .2ilS2 0.2562 0.2:) 10 
0.2658 O.7:l!J2 0.4228 O.H820 0.2B1(\ ·0 .:l!l26 0.2458 0 .2642 

+ 0.0091 O.OOSO 0.02fi8 0.1488 0.0254 + 0.0082 -1 -0.0076 -1-0.0080 
a .5086 11 .8431 5.H727 G.60S5 2 . SfJl2 4.6719 2.70:3S 3.2100 
3.51 11 .S4 5.:37 6 .61 2.S9 4.67 2 .70 B.21 

(0. 2095) 0.2059 0.2077 0.2387, 0.2227 0.2415 0.225il 
0.2247 0.1588 0 .1992 0.2072 0: 2;34~ 1 0.2:327 0.2253. 
0.2240 o .160a 0.1985 0. 2222 0.2i117 ' 0 .223G 
2.9660 2.5407 2.4605 2.5858 

2.6854
1 

2.0501 2.6565) 2. 7:574 
18.5375 15 .S794 15.:l781 16. 1612 1(3 . 78B7 16.5631 10.6031 17 .S087 

:1 • 18.54 15.88 15 .BS 16 .16 16 .78 16.56 }0 .60 17 .81 
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TABLE XII. 

FLESH OF LUNGS OF 

(The figures represent weights in grams, 

Laboratory number . .... . . . ... ' .. 

Name of animal. .. . . .... .. .. . . 

Weight of fresh organ taken ... '., ...... . ......... .... .. . 
Weight of oven-dried organ, on sereen (a) . . . ..... ' 
Loss by drying (water) ..... , ' " . .. .. . ............... . 

Weight of substance placed in bottle for subsequent analysis. 
Loss by adherence to screen.. '... . .. . . ..... . ..... . .. . . 
Weight of substance just before pulverizing . .. ... .... .. . . . 
Loss or gain during interval (water) . . ........... . . . . ... . 
Weight of this calculat.ed for (a) •.... ' .. . ... .. .. . ... .. . 
Weight of substance after pulverizing (b) ... . . .. ; .. . .... . 
Loss during operation. . . . . . . . . .. .. .. ... . . . . . . . ...... .. . 
Total gain or loss. . . . . ................. . 

Weight of water in:! grams of (b) ... . .. . .. ..... . 
Pel' cent. of water in (b). ......... .. .. . . .... . .. . 
Weight of water for tot,tl weight of (a).. ... . . .. . ..... . . 
Total pel' cent. of w,lter in fresh organ, calculatecl. . . . . . . . 
Actual per cent. of water found at tim!! in :! grams ... .. . .. . . 

Weight of fat. in 2 grams of (ll) without further drying (c) .. 
Weight of fat in 2 grams of (b) after complete drying (d) .. . 
Dii'ferenee fo], 01' against eomplet.e drying .......... . . . . ... . 
Weight of flit for tot"l weight of (a), from highest value .... . 
Pereent. of fat in fresh organ . . . .. . . ..... .. . 

Weight of nitJ'ogen in 2 grams of (b). .. . . . .. . ......... . 
Weight of nitrogen in ( e) . . . . . .. ........ .. . ... .. ... . 
Weight of nitrogen in (d) . . . . . . . .. ........ . . , . . . . . . 
Weight of nitrogen in total' weight of (a), from highest value 
Weight of albuminoids from this value. .... . . ..... ... .. . 
'Per cent. of albuminoids in fresh organ . . ,. . . . . . ... . 

~02 300 
Sanborn. G.Fl'ancis. 

100. 
20.9 
79.1 

21. 5550 
+0 .6550 
:!1. 8160 

+ 0.2610 
+ 0.60 
22 .1518 

+ 0.3358 
+ 1.251R 

0.100:! 
5.01 
l. 0471 

.79.55 
79.06 

0.1792 
0.1786 
0.0006 
1.8726 
1.87 

0.2375 

0.2422 
2.5310 

15.8185 
15.82 

100. 
22.4 
77.6 

:!2.6498 
+0.2498 

22.3242 

-0.0758 

0.1170 
5.85 
1. 3104 

78.91 
78.29 

0.1652 
0.1434 
0.0:!18 
1.8502 
1.85 

0.2457 

0.2401 
2 7518' 

17. ]987 
17-.20,. 



182 

Zeno .. 

100. 
22.4 
77.6 

22 . 1812 
+0.3812 
22 . 2538 

+0.0726 
+ 0 . 22 

22 .4088 
+ 0 . 1550 
+0 . 0088 

0 . 0446 
2 . 23 
lI.4995 

77 .88 
77.91 

0 . 2174 
0. 20GS 
,0 . 0106 
2.4349 
2.43 

0 .2411 

2.7003 
16 . 87(39 
16.S8 
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TABLE XII.-CONTINUED. 

EXPERIMENTAL ANIMALS. 

excepting where pel'cent n,ges are mentioned.) 

:n8 260 279 

Curley. Ben,r. Bonnie. 

100 . 100. 100. 
21. . 7 31.4 21. 8 
78 . 3 78 . 6 78.2 

21. 7050 ·21. 77(j2 22.0070 
+ 0 . 0050 + 0.3763 '-1- 0.2070 
21 . 95:36 22 . 5188 22 . Oi.l70 

+ 0.2486 -+-0.7426 + 1J .O:300 
+ 0.37 -1- O.7f) + O.O;l 
22.0700 23.5G48 21. 9880 

+ 0 . llG4 + O. 04GIJ fl.0490 
.+-0.3700 .+- 1.1648 + 0.1880 

0.1086 O.lB86 0.145ll 
5 .4B G.9H 7.28 
1.178B 1.48BO 1.:1870 

79 . 11 7fJ.29 7f) . 76 
78 . 69 78.2G 7D.:35 

0.1000 0.16:11 0.1753 
O. ]1J48 O.Hi:l7 I). WOO 

+ 0 . 0048 0.00]4 1J .0152 
1.1871 1.7GGG 1. fHl!J7 
1 .14 1.77 UJl 

0 . 24SG 0.2415 a.22GB 
a.2B90 

0.2518 
2 . 7266 2.5840 2.4721 

17.0412 16.1500 15. 4506 
17 . 04 16.15 15.45 

143 

Joe . 

100. 
21.8 
78.2 

21.7680 
0.OB20 

2] .8442 
+ 0.0762 
+ 0.00 
2U)748 

-1. 0.] :JOG 
-1- lI .1748 

0.0546 
2.n 
0.5[)5] 

78.70 
78.5] 

0.2058 
0.]074 
0.0084 
2 . 24a~ 
2.24 

0.2475 
lI.2404 

2.6977 
16.8606 
16.86 

359 

Nancy. 

100. 
21.1 
78.[) 

20.948 
0.151 

2] .340 
+ O.2[)8 
+ O.:l4 
21.289 

-1- O.04il 
+ 0.189 

0.029 
] .45 
0.:l05 

78 .86 
78.GB 

O.i55 
n. Hi5 

+ 0.010 
1.747 
1.75 

2 
8 
6 
4 

(j 

0 
Ii 

() 

[) 

G 
G 
0 
1 

0.257 4 

0.24il 
2.715 

](J.972 
IG.97 

Ii 
6 
5 

I G2 

Jack. 

100. 
25. 
7na 

24.5894 
0.410(J 

24.5972 
+ 0. 0078 
+ 0.15 
24.4548 

0.1424 
-O.lB4G 

O . ~554 
12 .77 
:1.l92ii 

78 .04 
78.49 

0.laS8 
O.I :l(i2 
fl.002fi 
l.7H50 
1.7:3 

0.2201 
0.2208 
0.2201 
2.7700 

17.:3 ] 25 
17.31 

3il7 

Slocum 

100. 
22 .8 
77.2 

22.S4 
+ 0.04 

22 
22 
~8 22.9:1 , 
'i(J + O.Of). 

- 0.10 
22.77 

0.16 
-lUjS 

0.14 

08 
70· 
14 

os 
7.04 
1.00 51 

78.00 
78.48 

0.20. OZ· 
70 
78 
38 

0.21 
-1- 0.00 

2.471 
2.47 

0.24] .4 
93 
30 
20 
00· 

O.2B 
0.2:3' 
2.70 

17.20 
17.20 



44 

TABLE XIII. 

FLESH OF LIVER OF 

(The figures represent weights in grams, 

Laboratol'y number . . .................... . . 200 297 

Name of animal .......................... . ........... . .. Sanborn. G.Francis 

Weight of fresh organ taken. .. .... . .. . ...... . .... ..... . 
Weight of oven-dried organ, on screen (a) ..... _ ... . 
Loss by drying (water), ... ..... ........... . ............ . 

Weight of substance placed 'in bottle for subsequent analysIs 
Loss by adherence to screen. . . . . . . . .. . . ....... . . ... .. 
Weight of substance just before pulverizing, . . . . . ... . .... . 
Logs or gain during interval (water) .. , . . '. . . . . . .. . . .. . . , . . 
Weight of this ealculated for (a) ... , . ..... . .. ' .. .. ..... . 
Weight of substance after pulverizing (b) . . ... . ... . , . . , .. . 
Loss dUl'ing operation. . . . .... , .. , . . . . . . . . . . .. .. . .... . 
Total gain 01' loss.. . .. . . . .... ... . . .... . ........ . . .... . 

Weight of water in 2 grams of (b) ...... , ...... ......... . . 
Per cent. of water in (b). .. . , . ........... ....... ... . 
Weight of water for total weight of (a) . . . ., .. . , ........ . 
Total per cent. of water in fresh organ, calc~~lated ... , , .. .. 
Actu(11 pel' cent. of water found at time in 2 grams ........ . 

Weight of fat in 2 grams' of (b) without further drying (c) .. 
Weight of fat in 2 grams of (b) aUer complete drying (d) .. . 
Difference for or against comple te drying . .. . ' .. . .." .. . 
Weight of fat for total weight of (a), from highest value .. . 
Pel' cent. of fat in fresh organ. . .... .. ...... . .... , .... . 

100. 
32.7 
67.3 

100. 
31.2 
68.8, ' 

:l2 .6342 31.1652 
. 0.0658 0.0348 
32.7116 ... . ... . 

+0.0774 . ... .. . 
+ 0.09 ........ . 
32.8826 30.8594 

+ 0.1710 ......... 
+ 0.1826 0.3406 

0.0944 
4.72 
1.5434 

68.75 
67.71 

0.4272 
0.4194 
0.n078 

. 6.9847 
6.98 

0.1542 
7.71 
2.4055 

71.20 
70.14 

0.2728 
0.2634 
0.0094 
4. 2557 

, 4.26 

Weight of nitrogen in 2 grams of (b) , ... . , . . .. . ... . . .. ... 0.1732 0.1850 
Weight of nitrogen in (c) .............. .. .... .. , .. .. . . ,. 0.1652 0.1666 
Weight of nitrogen in (d). . . .. . .... .. ... ' . ... ' . ...... . .. 0.16551 .. 
Weight of nitrogen in total weight of (a), from highest value 2.8618 2.8860 
Weight of albuminoids from this value. . ... . . .. . . . . . . . 17.88621 18.0375 
P er cent. of albuminoids in fresh organ .. . ~_. _. ____ --'-_1_7_._8.9_-' __ 18_._0_4-



183 

Zeno . 

100. 
33.8 

066.2 

33.0878 
0.7122 

33.2488 
+0.1010 

I 

+0.2!J 
Ba.B778 

+ 0.1290 

I 
0.4222 

0.1241 
6.20 
2.0973 

68.01 
67.74 

0.2534 
0.2172 
0.OB62 
4.2825 
4.28 

0.1710 
0.16B9 
0.1670 
2.9000 

18.1250 
18.12 
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TABLE XIII.-CONTINUED. 

EXPERIMENTAL ANIMALS. 

excepting where percentages are mentioned.) 

319 258 277 140 

Curley. Bear. Bonnie. Joe . 

100. 100. 100. 100. 
83 .2 32.9 29 .6 :n.3 
60.8 67 .1 70.4 6S.7 

3:l.2274 32.7094 :1l.4n42 B1.Ul72 
+ 0:0274- O. HlO() + 1.8642 0.1028 
33.5000 aB.4B74 B2 .0240 B1.24()4 

-1- 0.2816 -+-0.7280 + O.5fJ08 + 0.0402 
+ O.Bl + 0.7:1 +· 0.56 + p.05 
;·33.4700 ilB.B!l74 :32 .2074 B1.2088 

0.OB90 0.0400 + 0.18B4 0.oa70 
+ 0. 2700 + 0.4974 -1-2.6074 0.0012 

0.1298 0.1520 0.1()70 O.OGOR 
0.49 7.lla 8.B!) 3.04 
2.1547 2.5103 2.2710 O.n!)15 

68.(j4 68.88 72.11 6n.00 
69. 16 08.69 71.72 <i9.:lB 

0.O!'J48 0.1747 0.1726 0.1700 
0.0770 0.1:l05 o.laMI .. .. . . .. 
0.0178 0.0442 0.OH70 ......... 
L57:J7 2.87B8 2.5545 2.801:3 
1.57 2.87 2.55 2.80 

0. 1850 0. 17:14 0.18B4 0. 1837 
0.1872 0. 1702 0.1855 0.1792 
0.1872 0.1702 0.2035 ... . . . ,. 
3_1075 2.8524 H.0118 2.8749 

19.4219 17.8275 18.82H7 17.9681 
19.42 17.83 18.82 17.97 

362 

Nallcy. 

100. 
:n.6 
OS.4 

31.9428 
-+.O.B428 

B2 .271S 
+ 0.B2!JO 
+ O.BB 
3UJ72G 

O.29112 
+ 0.372() 

0 . 14:~2 
7.1G 
2.21320 

70 .in 
70.07 

0.1304 
0.1064 
0.0240 
2.0603 
2. 00 

0.1n45 
0. 192:3 
0.1947 . 
3.070:3 

19.2269 
19.23 

1 

Ja 

59 

ck. 

B38 

Slocum. 

100. 
32. 
07. 

ill. 
O. 

in. 
+ 0. 
- I- I), 

:31 . 
o. 
O. 

O. 
4. 
1. 

09. 
60. 

O. 
O. 
O. 
1. 
1. 

O. 
O. 

. , . 
2. 

18. 
18. 

1 
9 

5434: 
55(j(j 
03521 

001S1 

10 I 
B2501 
:31021 

775°1 

0870 
il;i I 
iHJil3 
20 
95 

1118 
1058 
0000 

100 . . 
3H.O 
00.4 

B2.9756: 
0.0244 

aH.2675 
-1-O.2!l19 
-+ 0.:10 
Ba.1740· 

O.09B5. 
0.4200 

0.0830' 
4 .15 
1.8944 

07.4l) 
07.18 

0.2110; 
0.1820 
0.0296 
:3. 454!P 
:l .45 ~~4l 

1795 ..... . . 
171S' 0.1714 
.. . 1 0.1742 

88101 2.9266. 
0082

1 
18.2912. 

01 18.29 ------
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TABLE XIV. 

FLESH OF SPLEEN OF 

(The figures represent weights in grams, 

Laboratory number .............................. , . . . . . 

Name of animal , .......... , . . . , . . . . , ... :". , , . , . ... . .. ' . ' . 

Weight of fresh organ taken . .. . ... . . " , .... , ... , .. ' .. . 
Weight of oven-dried organ, on sereen, (a) .. . ............ . 
Loss by drying (water) .' . ..... .. , .. .. . ..... . .. . .... . . 

Weight of substanee plaeed in bottle for subsequent analysis 
Loss by adhereuee to sereen .. . . . . . ,. .. .. .. ..... , .. . 
Weight of substanee just before pulverizing .. . ., . . . . .. . 
Loss or gain during interval (water). . . .. . ... ... . . .. . . . . 
Weight of this caleulated for (a) . ' .' , ... . .... , ...... . .. . 
Weight of substanee after pulverizing (b) ... , .. , . . . , .. ... . 
Loss during operation. , .. . ... .. ..... . ... , .. . ... . ..... .. . . 
. Total gain 01' loss. . . . . . .. ... . . .. ,. .. ... . ... . . ........ . 

Weight of water in 2 grams o{(b) . . ... , . , ......... . 
'Per cent. of water in (b) ., ........ ... . , .......... , ..... ; 
Weight of water for total weight of (a) .... . .... , . .. , ..... . 
'Total per cent. of water in fresh organ, caimtla.to(l . ..... ' .. 
Aetual per cent. of water found 'at time in 2 grams: ....... . 

Weight of fat in 2 grams of (b) without furt,her drying Cc) .. . 
Weight of fat in 2 grams of (b) ,after eomplete drying (d) .. . 
Differenee for or against eomplElte drying. . . , ...... . . .. 
WElight 6f fat for total weight of (a), from highest value ... . . 
Per cent. of fat in frElsh organ ........ .. . .. .. , ... , . . 

Wt'ight of nitrogen in 2 grams of (b) ...... . .. , .......... . 
Weight of nitrogen in (e) ....... ..... ...... " ........ . 
Weight of nitrogen in Cd). .......... .., . ... , ........ , . . 
Weight of nitrogen in total weight of (a), from highest valuel 
Weight of albuminoids from this value .. '" " ........ , . . . 

: Per eent. of albuminoids in fresh organ .. ....... . , ........ . 

201 I 299 

Sanborn .[G. Franeis 

100. 100. 
24.1 23.6 
75.9 I 76.4 

24.59881 24.2626 
+0.49881 +0.6626 
24.7986 . . . . ... . 
+O.~~981""·" .. 
+ 0.33 , ...... , 
24.9~;101 24.0614 

+ 0.13441 " " ... , .. 

+ 0.8330 +0.4614 

0.0820 
4.10 
0.9881 

7(j.56 
76.17 

0.2578 
0.2592 

+0.0014 
3.1234[' 
3.12 

0.2311 1 
0.2268 
0.2222 / 
2.7847 

17.4044
1 

17.40 

0.1300 
6.50 

. 1.5340 
77.93 
76.51 

0.3562 
0.3780 

+0.0218 . 
4.4604 
4.46 

0.2254 
0.2079 
0.2079 
2.6597 

16.6231 
16.62 



184 

Zeno. 

100. 
24.9 
75.1 

244182 
0.4818 

24.4778 
+0.0596 
+ 0.0(; 
24.2384 

1 
0.2394 
0.6616 

0.0820 
4:10 
1.0209 

7G.06 
76.43 

0.355G 
. . . .. . .. . 
.. .. , . . 

4.4272 
4.43 

0.2117 
0.2117 

. .. . . .. 
2.6357 

16.4731 
16.47 
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TABLE XIV.-CONTINUED. 

EXPERIMENTAL ANIMALS. 

exeepting where pereentages are mentioned.) 

321 

I 
261 281 

Curley. Bear. Bonnie. 

100. 100. 100. 
23.1 28.5 2B.9 
76.9 71.5 76.1 

23.0776 27.9034 24.1760 
0.0224 0.59661 + 0.2760 

2B.2360 28.0954 24.38:32 
-1- 0.1584 + 0.lZ20

r 

+ 0.2072 
+ 0.:33 -+- 0.1.) -+- 0.48 
23.41](; 28.0354 24.(j53~ 

+ O.175G 0.0(;001 -1- 0.2700 
-1- 0.3116 04(;46 -1- 0.75:12 

. I 

0.0754 0.1944: 0.0842 
3.77 9.72 I 4.21 
0.870!) ') '-"'0') · 1.0062 ..... 1' .oJ 

77.44 74.08 7G .Gil 
77.49 78.il4 74.92 

0.1936 0.4758 1 O.4S78 
0.1%4 0.47:l7 i 0.4024 

+ 0.0028 0. 9021. 0.0254 
2.2(;84 6.7801 5.1122 
2.27 6.78 5.11 

0.2378 0.1935
1 

0.2170 
•• •• ' • •• o ' 0.1838 0.1886

1 0.2349 0.1802 0.2072 
2.7408 

2.7574
1 

2.5931 
17.1300 17 ~ 23B7 16.2069 1 
17.13 17.2:3 . 16.21 

.-
139 

Joe. 

100. 
24. 
76. 

24.1814 
+0.1814 
24.2704 

+ 0.0890 
-1-0.15 
24.3266 

-1-0.05(;2 
-+- 0 . 32~6 1 

0.0258 
1.29 
0.3096 

76.Hi 
75.12 • 

0.3278 
O.328(i 
0.0008 
3.9432 
3.94 

0.2342 
0.2220 
0.22BO 
2.8104 

17.56501 
17.56 

36 

Nan 

o 
cy. 

100. 
24. 
75. 

24. 
+ 0. 
24. 
o. 

9 
1 

9890 
0890 
5G58 
4232 
16 
5076 
0582 
6076 

0.: 
25. 

-+ 0. 
+ 0. 

)(j54 0.( 
27 B.' 

O. 8142 
98 
35 

75 .. 
75.i 

0.; 3672 
3818 
114(j 
~534 
~5 

0.: 
+0.( 

4.1 
4 . 1 

2210 0.' 
. . . . 

O. 2091 
~514 2.1 

17. 
17. 

1963 
20 

161 

Jack. 

100. 
24.6 
75.4 

23 .8608 
0.7GD2 · 

"'3 9 '3~G I ~; . ;') 1 

+ 0.0748 
0.07 

2B .7074 
0 . li~82 
0 . 80~6 

0.1282 
6.41 
1.5769 

77.05 
76.95 

0.21390 
0.21172 
0.0018 
2.9B97 
2.94 

0.2299 
0.2194 
0.2205 
2.8290 

17.6812 
17.GS 

339 

Sloeum. 

100. 
26.7 
73 .3 

25.8152 
0.8848 

2G.1308 
+ 0.3156 
+ l .Hi 
2(j.9(il8 

+ O.H:nO 
+ 0.2618 

0.0560 
2.80 
0.7466 

72.90 
71.89 

0.4226 
0.4B18 

+ 0.0092 
5.7645 
5.76 

0.2090 
0.2099 
0.20B9 
2.8035 

17.5219 
17.52 
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TABLE XV. 

FLESH OF KIDNEYS OF 

(The figures represent weights in grams, 
- ----- --- .------------- -------------
Laboratory number .... . 

Name of animal ....... . 
!207 I 302 

San bol'll. G.Franci~ 

Weight of fresh organ taken . . .... . ........... . . . . .. . , .. . 100. 100. 
Weight of oven-dried organ, on screen (a).. ... . . . 22.9 26.5 
Loss by drying (water). . . ....... . . . .... . .... . . .. . . .. .. 77.1 73.8 

, Weight of substance placed in bottle for subsequent analysis 
Loss by adherenee to sereeu. .. . .............. . ........ . 
Weight of substanee just before pulverizing . . . . . . . . . . . . . . 
Loss 01' gain during interval (water) ... . ... . ..... . .. . ... _ 
Weight of this ealculated for (a) ................. . ...... . 
Weight of substanee after pulverizing (b). .. . ........ . ... . 
Loss during operation. . . . . . .. ......... . . .. . . .. . 
Total gain 01' loss. . . . . . . . . . . . .. . . ............... . . . . . . . 

Weight of water in 2 grams of (b) ............... .. . 
Per cent. of water in (b) _ .. . .... . ................. . 
'Weight of water for total weight of (a) ...... .. ... , ....... . 
Total pel' cent. of water in fresh organ, calculated . . ... .. .. . . 
Actualpe~' cent, of water foun" at time in 2 gl·ams ......... . 

Weight of fat in 2 grams of (b) without further drying (C)"'I 
W:eight, 0, f fat in2 gl·.ams of (b) after ~omplete drying (d),., 
Dlfi'erenee for 01' agamst complete drymg .... _ ............. . 
Weight of fat for total weight of (a) from highest value . . . . .. 
Per cent. of fat in fresh organ . .. . ... . ......... . . . .. . .. . 

23.2324 
+°.:13241 

23. 3850 1 

+0.1526 

+0.28 I 23.5150 
+O.lilOO 
+ 0.6150 ' 

0.0576 
2.88 
0.6595 

77.48 
76.92 

0.5250 
0.5280 

+0.0030 
6.0456 
6.05 

26.5756-
+0.0756 
26 .6442 

+0.0686 
-+-0.14 
26.7122 

+0.0680· 
+0.2122 

0.1710 
8.5;") 
2.2657 

75.93 
74.53 

0.4211 
0.4094 
0.0117 
5.5i95· 
5.58 

Weight of nitrogen in 2 grams of (b),......... ... . .... ... 0.1821 0,1970 
Weight of nitrogen in (c) ................ '" .. ......... 0.1928 
Weight of nitrogen in (d)..... . ........... . ....... , 0.]750 0.1883 
Weight of nitrogen in total weight of (a) from highest value. 2.0850 2.6102 
Weight of albuminoids fl'om this value.. .. . . ... . .. .. ' " . 13.0812 16.3137 
P_e_l'_c_e_n_t_._o_f_a_lb_u_m __ ill_o_i_d_s_i_ll_f_r_es_h __ o_r~g_an ___ .. _._._._._._ .. _._._._._ .. _._.~_1_3_.0_3_~,16.31 



--_. 
196 

Zeno. 

100. 
21.5 
78.5 

21.2531 
0.2469 

21.3B58 
+0.0827 
+0.22 
21.4800 

I 
+ 0.1442 

0.0200 

0.0714 
3.57 
0.7675 

79.05 
79.92 

0.41!J6 
0.B886 

+0.0810 
4.5107 
4.51 

........ 
0.2039 
0.2070 
2.2252 

13.9075 
13.91 

4 
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TABLE XV.-CONTINUED. 

EXPERIMENTAL ANIMALS. 

excepting where percentages are mentioned.) 

32;) 273 282 

Cnrley. Bear. Bonnie. 

100. 100. 100. 
26.1 24.2 22·.4 
73.9 75.8 77.6 

25.3382 24.8674 2B.1562 
0.7618 +0.6674 -1-0.7562 

25.7178 24.9804 2B.4434 
-j-0.3796 +O.11BO + 0.2872 
+ 0.:)8 +0.29 + 0.46 
25.6474 25.1592 2B.615G 

0.0704 +0. 1788 +0.1722 
0.4526 -j-0.9592 + 1.215G 

0.0792 0.1418 0.10B2 
3.96 7.09 5.16 
1.0386 1.7158 1.1558 

74.55 77.23 7830 
75.77 78.62 76.73 

0.5818 0.5BIO 0.4552 
0.5924 0.4700 0.4-174 

+ 0.0106 0.0610 0.OB7S 
7. n08 6.4251 5.0082 
7.n 6.42 5.10 

0.1827 0.1960 0.2117 
0.1809 0.1848 0.16:34 
0.1827 0.2044 0.201G 
2.3842 2.4732 2.2579 

14.9012 15.4575 14.1119 
14.90 15.46 14.11 

153 

.Joe. 

100. 
29.4 
70.6 

27.2720 
2.1280 

27.B082 
+ 0.0362 
+ 0.04 
27.2640 

0.0442 
2.1a60 

0.0742 
a.71 
l.0007 

71.65 
78.41 

0.750() 
. . ..... 

.. ,' . .... 
11. 0888 
11.08 

0.1568 1 

0.1526 
.... ~ .... I 

2.3060 1 

14.4125
1 14.41 

;)74 

Nallcy. 

100. 
27.6 
72.4 

27.51 
0.08 

27.B9 
0.12 
0.13 

2G.92. 
0.46 
0.67 

0.17c 90 
8.95 
2.47 02 

75.00 
75.42 

0.81 
0.80' 

28 
36 
92 
66 

0.00 
4.81 
4.82 

0.21' 30 
~7 0.20, 

0.20' 89 
94 
12 

2.93 
18.137 
18.37 

. ~" .".---.-

175 253 

Jack. Slocum. 

100. 100. 
26.1 22.8 
n.9 77.2 

25.9408 23.0720 
0.1592 +0.2720 

25.9578 28.9070 
+ 0.0190 + 0.8350 
-[- 0.02 + 0.8:3 
25.8912 2i3.1i924 

0.0(18G 0.Bl46 
0.2088 .+0.7024 

0.2:366 0.1231 
11.83 6.15 

3.0876 1.4038 
7H.97 77.77 
7(i.24 77.57 

0.:3664 0.:31i24 
0.il444 0.3696 
0.0220 -1-0.0172 
4.7815 4.21:34 
4.78 4.21 

0.2005 0,2086 
0.1904 , ........ 
0.1914 0.2038 
2.6165 2.378() 

16.3531 14.8625 
16.35 14.86 
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TABLE XVI. 

BRAIN OF EXPERIMENTAL ANIMALS. 

(The figures represent weights in grams, 

Laboratory number ... . 204 298 

Name of animal. ....... ' . . . . . . . .. .. . . ... . .. . .... . Sanbol'J1 . G.Fl'ancis 

Weight of fresh organ taken. . . .. .. . . ........ ... ...... lOO. 100. 
Weight of oven-dried organ, on screen (a) . .... ... . 24. 23 .4 
Loss by drying (water) .......... ; ... , ................. . 76. 76.6 

'Veight of substance placed in bottle for subsequent analysis 
Loss by adherence to screen. . . . .. .. . . . . . . .. . .... . ... . 
Weight of substance j Il>t before pulverizing. . .. . ... . .. ... . 
Loss 01' gain during interval (water). . . . . . ., . . .. ..... . 
Weight of this calculated for (a) .. . . ............ , ....... . 
Weigbt of substance after pulverizing (b) . .... ... .... .. . 
Loss during operation . . . . . . . . . . . . . . . . .. . . 
Total gain or lo~s ............ . . , ., . .. . . .. . ..... . .. .. . 

Weight of water in 2 grams of (b). .. .. .... . .......... . 
Pel' cent of water in (b) . ... ... ... . ........ . . . ..... . . . 
Weight of water for total weight of (a) .......... . . . ... ... . 
'l.'otal per cent. of water in fl'e~h organ, calcnlatcd .... . . .. . 
Actual per cent. of water found at time in 2 grams ......... . 

Weight of fat in 2 grams of (b) without further drying (c) . . . 
Weight of fat in 2 grams of (b) after complete drying (d) .. . 
Difference for or ag!,inst complete drying . . .. . .. 
Weight of fat for total weight of Cal, from highest value . . , . . . 
Percent. of fat in fresh organ . . ......... , . . . . . . . .. .. 

Weight of nitrogen in 2 grams of (b) ..... . 
Weight of nitrogen in (c)... ..... .. ........... . ... .. 
Weight of nitrogen in Cd) .... . ....... .... .. ' ....... " . 
Weight of nitrogen in total weight of (a), from ' highest valne 
Weight of albuminoids from this value . . . ,....... .... .. " 
:Pel' cent. of albuminoids in freRh organ. . . . . ........ . 

23.9183 22.8690 
0.0817 0.5310 

24:0702 ..... '" 
+0.1519 ........ . 
+0.31 
24.2354 22.7088 

+0.16:32 . . . . .... . 
+ 0.23:34 0.6912 

0.0828 
4.14 
0.9fJ36 

76.68 
75.40 

0.9544 
0.R976 
0.0568 

11.4528 
11.45 

0.1339 
. ..... . ,' 

0.1311 
,1.6068 
] 0.0425 
10.04 

0.2638 
13.19 

3.0865 
79.69 
78.68 

0.8308 
0.9062 

+0.0754 
10.6025 
10.60 

0.1392 

0.0998 
1.6286 

10.1787 
10. lR 
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TABLE XVI.--CONTINUED. 

BRAIN OF EXPERIMEN"TAL ANIMALS. 

excepting where percentages al'e mentioned.) 

179 317 i 263 I 280 141 358 103 
Zeno. Curley. Beal'. Bonnie. JOB. Nancy. Jack. 

50. 100. 100. 100. 40. 100. 50. 
11.S 22.2 2:J.4 22.8 10.S 22.2 15.1 
38.2 77.8 76.6 77.2 29.2 

I 
77.8 34.9 

11.3530 21.9426 22.7088 22.[)762 10.5850 22.7504 
14. 28021 0.4470 0. 2574 1 

0.(iD12 0.22;]8 0.2150 +0.5594 0.810S 
11.4036 22.1274 28.1720 727842 10.5820 2il.0470 14.2828 

+0.0;306 
+0. 1848

1 

.+-0.4632 +0.2080 0.0030 +02876 0.0064 
-f-O.l1 +0.18 -1- 0.47 +0.29 0.01 +0.2D 0.01 

11.4649 22.1296 22.88901 72.8722 10.4218 22.88S4 14 0528 
+0.0613 -i .O.OO22 0.28ilO -I-0.OS8O O.lG021 0.1586 0.2BOO 

0.3351 0.07041 O'[)llO -1-0.0722 O.37S:.! .,-0.6884 1.0472 

0.0392 0.Hi3S 0.0[)06 O.OSOS 0.1278 0.1510 o. B00si 
U)6 S.Hl 4.813 4.04 O.BD 7.55 19.54 
0.B:31B 1.S1S2 1.1:302 0.9211 0.6901 1.6761 2.D505 

70.S4 79.44 77.2G 77.8B 74.75 79.19 75.72 
: 7(L67 77.66 76.20 76;71 75.12 77.12 7G.n 

0.91S0 O.()BBO 0.8241 0.8428 0 . 780~ 0.7192 0.7298 
0.8676 0.78DG 0.9945 0.88~lO 0.9270 0.DOT8 O.SHOO 
00504 -1-0.1366 -1-0.1704 -I- 0.04(i2 +0.14G8 +0.2486 +0.1002 
5.4162 8.7646 lIG"'1 10 1:346 5.0058 10.7426 6.2665 

10.S3 8.76 11.64 10.1B 12.51 10.74 12.53 

~:gi~ '" ~:~~~7 . .. ~:1:36~ 1 0.146B 0.1344 0.1353 o 1190 
. . ... , . 0.1127 ... . .. ... 0.1001 

0.1344 0.11681 0.1141 0.15S9 0.11B4 0.10B7 0.0987 
0.89381 1.56181 1.5924 1 

1.S115 0.7258 1.5018 0.8984 
5.5862 9 7612 9.9525 11.3219 4.5362 9.3862 5 61fJO 

11.17 9.76 9.95 11.B2 11.34 9.B9 11.23 

-. 
340 

Slocum. 

100. 
27.7 
72.3 

26.755 
0.944 

26.612 
0.143 
0.14 

25.730 
0.882 
1.969 

0.B21 
16.07 
4.451 

76.89 
77.11 

0.575 
0.654 

-1- 0 .078 
9 057 
9.06 

0.135 
0.127 
0.117 
1.880 

. 11.755 
11.75 

8 
2 
6 
2 

6 
o 
4 

4 

4 

8 
o 
2 
9 

8 
7 
9 
8 
o 
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TABLE XVII. 

STOMACH OF EXPERIMENTAL ANIMALS. 

(The' figures l'epresent weights in grams, 

Laboratory numbe!· ... 

Name of animal 

Weight of fresh organ taken.. . . . . . . . . . .. . .. . ... . 
Weight of oven-dried organ, on screen (a) 
Loss by drying (water) .. . . . . 

Weight of substance placed in bottle for subsequent analysis 
Loss by adherence to screen . .. .... . , . .. . .... .. . ....... . 
Weight of ~ubst,ance just before pulverizing ..... . ..... . 
Loss or gain during interval (water) ,. ................ . .. 
Weight of this calculated for (a)............, ... . .... .. 
Weight of substance after pulverizing (b) ... . .... ... ... . 
Loss during operation. . . . . . . . . . . . ... . ... , .... . ..... , .... . 
Total gain or loss ..... :.... . ............. ... .......... . . 

Weight of water in 2 grams of (b). . . . . ... . ... . ....... . 
Per cent. of water in (b) .............. , ........ " . '" . 
Weight of water for total weight of (a) ..... ... . .. ........• 
Total per cent. of water in fresh organ, calculated. . ....... . 
Actual per cent. of water found at time in 2 grams ........ . 

Weight of fat in 2 grams of (b) without further drying (c) .. 
Weight of fat in 2 grams of (b) after complete drying (d) ... . 
Difference for or against complete drying .. ....... ... . .... . . 
Weight of fat for total weight of (a) from highest value .... . 
Per cent. of fat in fresh organ ................ ., . . ... . . 

Weight of nitrogen in 2 grams of .(b) ....... . ............ . 
Weight of nitrogen in (c).. .. ..... ... .... .. . ....... .. 
Weight of nitrogen in (d) ....................... . 
Weight of nitrogen in total weight of (a) from highest value 
Weight of albuminoids from this value ............. , ... . 
Per cent. ot albuminoids in fresh organ. ....... . ......... . 

205 295 

Sanborn. G.Francis 

100. 
19.2 
80.8 

100. 
23. 
77. 

19.8708 ' 23.2084-
+0.6708 +0.2084 
20.0000 .. .... . 

+0.]292 ....... . 
+0 .25 
20 1144 23. OGJS 

+0.1144 . ...... 
+0.9144 +0 .0618 

0.0670 
8.85 
0.6482 

81.19 
79.09 

0.5171 
0.5362 

+0.0191 
5.1475 
5.15 

0.1912 
0.1888 
0.1862 
1.8355 

11.4719 
11.47 

0.04l() 
2.08 
0.4784-

77.48 
76.70 

0.76:l0 
0.7654 

+0.0024-
8.8021 
8.80 

0 .1603 
0. 1624-
0,1589 
1.8676 

11.6725 
11.67 
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TABLE XVII.-CONTINUED. 

STOMACH OF EXPERIMENTAL ANIMALS. 

excepting where percentages are mentioned.) 

180 315 256 275 .143. Hila 357 158 

Zeno. Curley. Bear. BOllUie. Joe. Naney. J l\ek. 

100. 100. 100. 100. ]00. 100. 100. 
24.9 23 .8 22.1 23.2 24.6 37.5 21.4 
75.1 76.2 77.9 76.8 75 .4 62.5 . 78.6 

24.1798 23.4168 21.9444 23.0368 23.9700 37.41332 20.4.388 
0.7202 0.B832 + 0.8444 0.1632 0.6300 0.0668 + 0.0388 

24.3988 2B.6:146 22.2074 23.4842 24.0400 37.9750 20.50i34 
+ 0.2190 + 0.2178 + 0.2(lBO + 0.4474 + 0.0700 + 0.5418 + 0.0646 
+ 0.29 + 0.34 + 0.27 +0.57 + 0.07 + 0.54 +0.07 
24.4648 2B .7;326 22.2124 2i3 .5998 2B.9600 37.7270 20.3780 

+ 0.0660 +0.1180 + 0.0050 + 0.115() 0.0800 0.2480 0.1254 
0.4352 0.0474 +0.1124 +0.H998 0.6400 -1-0.2270 1.0220 

0.1206 0.0892 0.0652 0.0684 0.0989 0.0258 0.0486 
6.0B 4.46 3.26 il.42 4.!l4 1.29 2.4B 
1.5015 0.9615 0.7205 0.7934 1.2165 0.4837 0.5200 

7().31. 76.82 78.35 77.02 76.55 62.44 79.05 
74.21 76.70 '80.89 77.18 78.81. 6B.42 79.3B 

0.8188 0.6468 0.6895 0.7488 0.7127 1.B282 0.6434 
0.7964 0.6360 .... .. 0.7260 0.7119 1.B186 0.6B72 
0.0224 0.0108 .. . . ..... 0.0228 0.0008 0.0096 0.0062 

10. 1941 7.6969 7.6190 8.6861 8.7662 24.9037 6.8844 
la.19 7;70 7.62 8.69 8.77 24.90 6.88 

0.1484 0.1717 0.1678 0.1641 0. 1719 0.0779 0.1865 
0.1428 0. 1673 0.1625 0. 1578 0.1599 . . . .. .. . 0.1774 
0.1449 .. .. .' . . 0.16H2 . . . . .. 0.1549 0.0873 0.1771 
1.8476 2. 0432 1.8542 1.9036 2.1144 1.6369 1.9955 

11.5475 12.7700 11.5887 11.8975 13.2150 10.2306 12.4719 
. 11. 55 12.77 11.59 11.90 13.21 10.23 12.47 

335 

Sloeum. 

100. 
29 .6 
70.4 

29.510 4 
6 ' 
8 
4 

0.089 
29.593 

+ 0.083 
+ 0.08 
29.178 
0.415 
0.421 

0.055 
2.79 
0.825 

71.15 
70.40 

1.098 
1.1.06 

+0.008 
16.380 
16.38 

8 
o ' 
2 

8 

8 

2 
8 
6 
6 

0.1151 
0.1137 
0.113 o 
1.7035 

10.6469 
10.65 
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T Al3LE XVIII. 

INTESTINES OF EXPERIMENTAL ANIMALS. 

(The figures represe_ weights in grams, 

Laboratory number .... . .. . .. . . . ................ . 206 296 

Name of animal ................ ....... . ...... ..... . ... Sanborn. G.I<'rancis 

Weight of fre'sh organ taken. . ... ..... .... . . . ..... . .. . 
Weight of oven· dried organ, on screen (a) ............. . . 
Loss by drying (water) ... . . . . . .... . . . .......... . 

Weight of substance placed in bottle for subsequent analysis 
Loss by adherence to screen ............ . . . ............ . 
Weight of substance just before pulverizing ........ . 
Loss or gain dUI'ing interval (water) ...................... . 
Weight of this calculated fOl' (a). . .. .. ............. . .. . 
Weight of substance after pulverizing (b) ..... . .......... . . 
Loss duriug operntion . . . . . . . . .. ..... . .. ... . . ....... . 
Total loss . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . .. . .... . . . . 

Weight of water in 2 grams of (b) ..... . .. . . , ....... " .. . 
Per cent. of water in (c) ............ . ... . . .. ...... . .. . 
Weight of water for total weight of (a)... . ......... ... .. . 
Total pel' cent. of water in fresh organ, calc·ltlated . .... . .... . 
Actual per cent. of water found at time in 2 grams ........ . . 

Weight of fat in 2 gl'amsof (b) without further drying, (c) .. 
Weight of fat in 2 grams of (b) after complete drying, . (d) .. . 
Difference for or against complete drying. . . . . . . .. . . . . .. . 
Weight of fat for total weight of (a) from highest value . ... . 
Per cent. of fat in fresh organ .............. .. . . . . ... . .. . 

Weight of nitrogen in 2 grams of (b) •..... .. ........... . . . 
Weight of nitrogen in (c).. .. ....... .. ............ .. 
Weight of nitrogen in (d).... ........... ............. . 
Weight of nitrogen in total weight of (a) from highest value 
Weight of albuminoids from this value .. . ' .' ........ . : . . ... . 
Per cent. of albuminoids in fresh organ. . . . . . . . . . . 

100. 
26.5 
73.5 

100. 
22. 
78. 

26.4890 22.9536 
0.011 0 +0.9536 

26.5988 ........ . 
+0.1098 ....... . 
+ 0.11 ...... .. 
26.1774 21.9732 

0.4214 . . . .. . .. 
0.3226 0.0268 

0.0490 
2.45 
0.6492 

74.04 
74.22 

0.8565 
0.8722 

+0.0157 
11.5566 
11.56 

0.1500 
0.1486 
0.1462 
19875 

12.4214 
12.42 

0.]430 
7.15 
1.5730 

79.57 
. 79.64 

0.7550 
0.7412 
0.0138 
8.3050' 
8.30 

0.1498 
0.1477 
0.1456 
1.6478 

10.2987 
]0.30 



181 
Zeno . . 

100. 
24.5 
75.5 

2B .7:360 
0. 7640 

24 .0BOS 
+ 0.2948 
+0 .B8 
24 .1202 

+0.0894 
0.3798 

0.0658 
3 .29 
0.8060 

75.9B 
76 .79 

0.8B72 
0.8674 

+0.0302 
10 .6256 
10.63 

0.1435 
0.1396 
0.1407 
1.7579 

10.9869 
10 .99 
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TABLE XVIII.-CONTINUED. 

INTESTINES OF EXPERIMENTAL ANIMALS. 

excepting where percentages are mentioned.) 

316 257 276 144 145 356 164 

Curley. Bear. Bonnie . J oe. Nancy. Jack. 

1(10. 100. 100. 50. 100. 100. 
29.5 22 .B 24.6 12.8 26 . 1 B1.9 
70.5 77.7 75.4 B7.2 7B .9 68.1 

28.6998 22.4592 24.5420 12.B050 26 .8220 31.3166 
0.8002 + 0.1592 0,0580 0.4050 + 0.7220 0.5834 

28.8038 21.5282 24.(i692 12.4100 27 . 0724 31.B316 
+ 0.1040 0.9860 + 0.1272 + 0.0150 -+-0.2504 + 0.0150 
+ 0.11 0.94 0.13 + 0. 02 + 0.25 + 0.02 
28 .5112 21.45;)2 24.4360 12 .:J750 26 .8460 31.0inO 
0.2926 . 0.0700 0.2:332 0. Oa50 0.2264 0.3006 
0.9888 0.8468 0.1640 0.4250 -1·- 0. 74(i0 0.8690 

0.0742 0.0840 0.0592 0.1163 0.0436 0.1408 
,3. 71 4.20 2.96 5.81 2.18 7.04 
1.0944 0.9366 0.7282 0.7443 0.5000 2.2458 

71. 48 70.58 7(i.26 75.85 74.24 70 .H3 
71.35 77.2B 74.55 77.50 7B .:J6 71 .89 

1. 0416 0.751l1 0.80:J6 0.65il2 0.9148 0.9282 
1 .0522 0.7472 0.8786 O. (150:1 0.8848 0.9326 

+ 0. 010G 0.0109 0.0150 0.0029 0.0:300 0.0044 
15.5129 8.4528 l.lUJ91:3 4.1805 11 .938] 14 .8749 
15 .52 8.45 . 10.99 8.ali 11.94 14 .87 

.. .. . . . . 0.1625 0. 1428 0.1726 0.1399 0.1176 
0.1044 0. 1513 0. 1356 0. 1624 0.1352 0.1085 
0.1083 0.1510 .... .. . .. 0.1087 0.136:3 0.1081 
1.5974 1.8119 1. 7564 1.10413 1.8257 1.8757 
9.98B7 11.3244 10.9775 619037 11.4106 11 .7231 
9.98 11. 32 10.98 13.81 11. 41 11 . 72 

3B6 
Slocum. 

100 . 
26. 8 
7B .2 

26 .713 
0.086 

26.737 
+0.024 
+ 0.03 
26.405 
0.B:J2 
0.394 

2 
8 
6 
4 

4 
2 
6 

0. 1618 
8.09 
2 .1681 

75 .34 
76 .80 

0.7872 
0.7804 
0.0068 

10.54H5 
10.55 

0. 143" 
0. 1438 
0. l B51 
1.9269 

] 2.0431 
12.04 



Sections of · the Carcass of the Ox. 
HIND QUARTER . PORE QUARTER. 

.. , ..... , ... 

'.~. ~ ....... 

........... 
2 

..... ,., . 3 
8 9 10 13 

5 ~ 5 
PORE QUA:RTER. 

HIN!) QUARTER .. 
I. LOIN. 

RUMP. 
AITCR·HONE. 
BUTTOCK. 
HOCK. 
THICK FLANK. 
THIN FLANK. 

8. FORE RIB. 
9. MIDDLE RIB. 

10. CHUCK RIB. 
ll. BRISKET. 
12. LEG OF MUT· 

TON. 
13. CLOD AND 

NECK. 
14. SHIN. 

·~15.LEG. ' 

OJ 
m 
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6. ADDITIONAL FACTS. 

Aside from the numerous and repeated operations 
(weighing etc.) to ascertain single facts and the sys
tematic precaution and tireless exercise of judgment 
,and watchfulness which the work demanded, the preced
ing tables comprise the results of the chemical investi
gation. To better apprehend the facts, however, a more , 
condensed form of tabulation is necessary. Besides, 
the analyses of the meat cuts do not in every case repre
sent the composition of the meats as most of them, 
on reaching the laboratory, were freedfl'om the layers 
and messes of fat adhering, which the work with the first 
,eight or ten samples had proved a matter of necessity. 

The portions of fat, and of bone also, were 
weighed at the time afld, neglecting the latter as mere 
incidents of the work, the weights of fat and of lean meat 
in grams with their relative percentages, are tabulated 
below. rrhese values were by simple arithmetic calcu
lation incorporated into the analyses and made to yiekl 
the percentage composition of the flesh. The constant 
'error thereby entailed, of considering the fat cut off as 
being wholly fat in the chemical sense, was unavoidable 
;and is, at worst, not large; it can not affect the prac
tical correctness of the results recorded. Two water 
,determinations each with soft and hard fat (tallow) 
from different animals gave in the former case 5.00 and 
5.05 per cent., and in the latter 3.25 and 3.30 per cent. 
of water; this doubtless belongs to the nitrogenous 
,connective tIssue in which the fat is embedded and 
would scarcely alter the final results. An investigation 
.of the point will, however, be made at, a later time. 
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TABLE XIX. 

TABLE OF WEIGHTS AND PERCENTAGES OF FAT AND LEAN MEAT 
RECEIVED AT LABO~ATORY. 

LABORATORY NUMBER. 

-----------------
151..... ....... ....... . . . .. . 
152.... .. ....... . ... ., 
153 .. , ... , .......... . ..... . 
164a... . .................... . 
165 ......................... . 
166 ............ ' . ..... . .... . . . 
168 " .. ... . ......... . 
169 ... . .. .. .... ..... . .. . 
186 ... ,.... . . .. . ......... . 
187 ................... .. ... . 
188 .......... . ' .. 
189 .... '. . . . .... .. ....... . 
190.... . .. .... ... . ...... . 
191 .. . ....... , . .. . ...... . .. . 
192 ......................... . 
194 ...... .. ......... .. ........ . 
208 ... , ... .. .... , ... . 
209 ......................... . 
212...... .... ..... . ......... . 
21.4 .... . .................. , 
215.! ..... .. . ........ . 
216.... .... .. . ... ......... .. 
217 .. . ...... . .... . ..... , 
263 .............. ,. .... . .. ' 
264 ........ .... '" . . ...... . 
265 .... . ....... . ........... . 
266 .. . ... . ...... , 
267 ......................... . 
268 ...................... .. . . 
269.. ... .... . ............. . 
270 ...... . .......... . ', ....... . 
271 .... . ....... . .. . 
272 .............. . ....... . 
284 .......... . 
285 ........ . ................ . 
286 ........... . ......... , .. . 
287 ......... . 
288 ......................... . 
289 .................. ' ....... . 
290 ............. . ........... . 
291.. ....... ...... . 
292 . . . '..... ..... . ........ . 
303 . ..... ... . ............. , 
304 ...................... . 
305 ......... , .......... . 

I BONE. 

12.5 
23. 

103. 
49.7 I 

43.6 I 
.39.5 .. 

1 

8.5 
6.2 

65.7 

77.7 

37.5 

44. 
145.5 
80.2 
94. 

175.2 
15. 

19.7 
47.5 
51.8 
69. 

4.7 
101.7 

34. 

101. 
40. 
74.3 
43. 

125.5 
44.5 
42.5 
33. 
23. 

I I P. C. I P. C. 
FAT. LEAN.' FAT. LEAN. 

------,1-----
35.2 272.8 11.36 I 88.64 
88.5 320.6 I 21.63 78 37 
25.8 190.4 11.93 88.07 

_~9.6 103.4 1 40.2:3 59.77 
129.1 196.8 I 39.61 60.39' 

~~:~ 6~~J I 6~:~~ ~~:~~ 
152.4 108.9 58.32 41.68 
212.4 250. I 45.93 54.07 
217.9 189. 53.56 46.44 

32.2 124.1 20.60 79.40 
255. 70.5 78.34 21.66-
231. 286.9 i 44.59 55.41 
129. 406. 24.11 75.89 
341M 290.8 46 08 53.92 

76.8 320.4 19.33 80.67 
387. 979.8 28.31 71.69 
100. 602 . .8 14.23 85.77 
308.5 , 320.4 49.05 50.95 
2:37. 517.4 31.41 68.59 
284.5 554.4 33.91 66.09 
357. 629.9 :36.17 63.83 
108. 320.9 25.18 74.82 
205.5 350.5 86.96 68.0,4 
184.5 320.9 36.50 68.50 

57. 699.1 7.54 92.46 
184. 173. 51.54 48.46 
240. .176. 57.69 42.81 
108.9 191.8 36.21 63.79 
181.9 402.9 31.10 68.90 
153.7 279.5 35.48 64.52 

130.3 
154.2 

46.9 
147.9 
183.8 
147.4 
183.9 
115,.1 

42.9 
32.9 

233.4 
121.1 

25.5 

199. 100.00 
444.4 22 67 77.33 
296.9 84.191 65.81 
296.9 113.64 86.<36 
102.9 61.42 38.58 
296.7 38,.25 61. 75 
266.9 85.58 64.42 
566.9 24.49 75.51 
259.4 30.73 69.27 
365.9 10.49 89.51 
156.9 17.34 82.66 
463.4 33.48 66.52 
877.8 24.28 75.72 
373. 6.40 93.6-0 
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TABLE XIX.- CONTINUED. 

I I I 
P. C. I P. C. 

LABORATORY NUMBER. BONE. l!'AT. LEAN. }<'AT. LEAN. 

306 .. -. - .. - . -, .- .-.-.-.. -.-. . -.-~~ ~~I 377.4-1-28-7-.3---56-.-78---4-3-.22 
307 ... . .... . .. . .. . . .. .. ... . 34.5, 198.5 225.2 46.85 53.15 
3Q8........ .... ........ .. 25.5 94.4 157.1 27.53 72.47 
309. ... . . .. . .... . ....... , . 71.6 261.9 450.5 36.76 63.24 
310. . . . . . . . . . . . 60. 353.9 400.9 46.89 53.11 
311 ... , ........ .. .. . . 124. 60 .9 316.9 16.12 I 83.88 
312...... . . .. .. .. . ........ .. .. 68. 5.4 196.5 2.18 97.82 
325 .. . ............... . .. . .. . , 64. 188.5 511.6 26.92 I 73 .G8 
326 ... ....... ... .... . .. . .... 67.5 134.4 151.1 47.08 52.92 
327.... .. .. . . . .. . .. .. 29. 59.5 361.2 14.14 85.86 
228 ..... , ' .. ... .. .... 440.1 173.9 71.68 28.32 
229 .. . .. ..... ... . .. . . . . . 18. 131. 238. 35.50 64.50 
330.................. 21.7 85.7 158.1 35.11 64.89 
331.... ..... .. . . ..... . ...... :34.1 197.:3. 281.4 41.22 58.78 
332 . . . . ..... . .... . 45 .5 271.4 271.9 49.95 50.05 
3:33 ............. . ,.. . . .. .... 79. 11.1 214.9 4.91 95.09 
334 .. . . .. ... .. . . ... .. ... ... .. 56. 75.9 162.9 31.78 68.22 
342. ..... ... . . . . ... ..... ... 22.1 27.8 543.7 4.86 95.14 
343 .,. . .. . .... ... . ... . . .. 57.:3 142.7 281. 3:3.68 66 :32 
344.. .. .. ..... . ... ........ ... 29.5 16.1 707. 2.28 97.77 
345 . . . . . ... . . .. , .. . , ...... '... 445.1 226.2 66.30 33.70 
346. . .. .... .. . . .. . . . .. .. .. 99.4 244.3 28.92 71.08 
347 35.2 III 7 ')41 7 31 61 68 39 
348::::: : : . . .. .. ::::".:::::: I GO.6 113:3 361:2 23:88 76:12 
349 . ... . .. . . . . . .. . . . . (jB.6 362.3 B61:2 50.08 49.92 
350 .......... ' .... . ... . .. , . G1.5 48.4 276.7 14.89 85.11 
651 .. . . . .. . . .. .. ... . . 69.3 236.3 100.00 
364 .. , ..... ' " ... .. . . .. .. . . . 71.4 1:30.1 708.8 15.51 84.49 
B65 ....... . . ' . . . .. . .. . 12G. 171.9 570.4 23.16 76 .84 
366 .. .... .. ..... .. ..... 27. 628.8 100.00 
367 ' . .. . , . . .. . . . .. . . . . . .. . . .. .. 498.6 284.8 63.64 36.36 
368 .... .. . . .... . . . .. . . .. 118. Ib5 .7 240.1 39.33 60.67 
369. .. .... .. . . . ... . ... ... .. . 30.2 I 104.9 383.9 23.90 76.10 
370.... .... .... .. .. . ...... 80 .1 58.a 509.8 10.26 89.74 
371 ... ... .. . . ... .... ..... . .. :n.3 I 161.9 675.1 19.34 80.66 

~~~ ....... . :: . . ........... · .. ·1 ~~:1 13:~:~ ~~~:~ i~:~~ ~t~~ 
374 .. ... . , .... , . . . . .. . . . . . . . . . . .. :32.9 400.7 7.59 92~41 
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TABLE XX. 

COMPOSITION OF MEATS ANALYZED AND OF 

Laboratory number [Sanborn] . . .. ... .. .. ... .... , . . .. .. 208 209 

Number of eut ' . . . .. . , .. .. . " ..... . ... No.1 No.2 
Per eent. Clomposition of meats analyzed: 

Fat., .. .. . . . .. . , ' .. , . "." . ... . , .......... . . . 11.24 8.05 
Albuminoids .... . . . ... '" .' ... , ...... ... . .. 19.38 21.51 
Water... . ........... .. ....... .. 67.09 68.34 
Loss (Ash, etc.)., ................. , .. . . . 2.29 2.10 

---
100. 100. 

Per eent. composition of original flesh: 
Fat. . . ... ....... ... . . . .... . . . . . . . .... . 36.37 21.13 
Albuminoids ' ..... .. ... . ... .... .. .. .. ' . , ,... , .. 13.89 18.45 
Water .. ....... "...... .. .., ... .... . 48.0P 58.62 
Loss (Ash, ete.) .. ........... ........ ... ... .. 1.65 1.80 

-----
100. 100. 

---
Laboratory number [Gov. Francis] .' ... . .. ... .. ' . .. , ... , 303 304 
Number of eut ... , .. , ................ .. , .. , . . ' , ., No.1 No.2 
Per cent. composition of meats analyzed: 

,Fat ............. .. ......... ... ........ . ... . 14.01 10.79 
Albuminoids. . ........... , , ' . .. ..... . .. , ... . 19.30 19.30 
Water ., ... . ...... , . . ... ... . 65.20 68.43 
Loss (Ash, ete.).. ... . ' ,' .. , . . . . ........... . , ..... . 1.50 1.48 

----
100. 100. 
------

Per cent. eomposition of original flesh: 
Fat.' .................... , .. ' . . .... ~ ....... , . .... . 42.80 32.45 
Albuminoids ..... , .... . . . ... , . . . . . . . .... .., .. 12.84 14,61 
Water .... .... .... . .... ......... ...... .. . 43.37 51.82 
Loss (Ash, etc.) .... , .......... .. .. . .... .. 0.99 1.12 

100. 100. 
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TABLE XX.-CONTINUED. 

FLESH OF CUTS OF THE TWO SHORTHORN STEERS. 

210 211 212 213 214 215 216 217 

No.3 No.7 No.8 No.9 No. 10 No. 12 No. 13 No. 14 

8.54 notrec'vd 23.37 21.86 22.83 12.:n 1B.02 9.08 
19.61 18.48 18.61 18.09 19.64 19.45 HJ.73 
68.63 57.15 58 .52 58.14 66.31 65.55 69.31 

3.22 1.00 1.01 0.94 1.74 1.98 1.88 
------ ---

10-0 '--I-u;o.--- --roo.--100. 100. 100. 100. 
-------------

same 60.96 same 47.07 42.05 44.48 31.97 
9.41 12.41 12.98 12.42 14.76 

29.11 39.88 43 .B2 41.84 51.86 
0.52 o 64 1.15 1.26 1.41 

------
100. - I~_o. __ 100. 100. 100. 

-------
305 306 307 308 309 310 311 312 

No.3 No.7 No.8 No.9 No. 10 No. 12 No. 13 No. 14 

7.51 10.21 31.00 19.77 24.10 11.97 10.83 8.61 
19.28 19.69 16.98 1.7.80 18.22 19.87 19.01 20.07 
71.74 68.77 51.87 60.59 56.27 65.57 67.80 69 .32 

1.47 1.33 0.15 1.84 1.41 2.59 1.86 2.00 
---------------

100. 100. 100. 100. 100. 100. 100. 100. 
1 ___ -

I -------
13.43 same 63.33 41.86 52.00 53.25 25.20 10.60 
18.05 9.02 12.89 11.52 10.55 16.37 19.63 
67.15 27.57 43.91 35.59 M.82 56.88 67.81 
1.37 0.08 1.34 0.89 1.38 1.55 1.96 

100. 100. 100. 
I 

100. 100. ,10-0'--. 1 100. 
-----.I. 



TABLE XXI. 

COMPOSITION OF MEATS ANALYZED AND OF 
----------------~-.--

I 
Laboratory number [Zeno] . ........... . . . ... ...... . . i 

Number of cut .... : . . ................. .... . . 
Pel' cent. composition of meats analyzed: 

Fat .. . . .. . ........ .. ..... .. ... " . . . " .. .... .. . 
Albuminoids . . .. . ...... . 
\Vater..... . . ... .. .... ..... ... . . . . . 
Loss (Ash, etc.) ... '.' ........ . . . .. . . , . . .... . 

Per cent. composition of original flesh: 

186 

No. I 

7.36 
21.49 
68.70 

2.45 

187 

No.2 

8.86 
2101 
68.69 
1.44 

100. lOa. 

Fat ..... " .... .. . . .. ... . ... .... .... . . . ..... . ... 49.88 57.67 
Albumilloids . .. . . . .. ..... . . . ..... . . . . ... . .. 11.63 9.76 
Water... . ............. . ...... . ........... . .... [ 37.17 31.90 
Loss (Ash, etc.). . .. . .... . .. ... .. ... 1.:32 0.67 

-------

I
! 100. 100. 
---------

Laboratory number [Curley] .... . . . .. .. . . . . .. .. .. . . . I 325 326 
Number of (lut .... ... . . ......... .... . . . . . . .. . . ... 1 
Per (lent-. composition of meats analyzed: 

Fat ... " .. ..................... . ........ . '" ... '112.38 
Albuminoids . . ... ...... ... .... . ..... , . . . . .. 20.32 
Water .............. " ........ .. ..... ,........ 65.~)0 
Loss (Ash, etc.)..... .... .... .... . . ..... . ..... lAO 

11.83 
19.24 
66.75 
2.18 

100. 100. 

Per cent. composition of original fiesp.: 
Fat..... . .. .. ............ . ............... . 
Albuminoids. . ... ...... ... . ...... . ......... . .. . 
Water ........... . .. .. 
~oss (Ash, etc.) ... . . " 

35.97 
14.85 
48.16 

1.02 

53.84 
10.18 
3b.32 

1.16 

100. 100; 
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TABLE XXI.-CONTINUED. 

FLESH Ol!' CUTS OF THE TWO HEREFORD STEERS. 

189 I 190 191 I 192 I 193 

No.7 I No. 8 No.9 No. 10 No. 12 No. 13 No. 14 ' 

7.20 11.21 21.21 23.86 9.96 12.55 ]9.45 8.37 

No.3 

188 ]94 195 

21.54 20.31 18.41 17.86 19.41 19.50 19.48 19.82 
69.35 66.83 58.40 56.13 68.54 66.00 61.08 69.20 

1.91 1.65 1.88 2.15 2 . 09 1.95 -0.01 2.61 

liiQ."--loD.""- -ioo.-~-lO-.0.--1O-0.-- 1 100. 100. 

~6.:~2 -:0.77 56.3:--:2.22 51.45 same 1-35.02 -same 
17.10 4. 39 10.20 13 .55 10.46 15.71 
55.06 14.47 B2.B6 42 .59 B696 49.27 
1.52 0.37 1.10 J. . 64 1.13 0.00 

--------,1----- ----:.------------
100. 100. 100. I 

-----.1--1----1---1---
1

--

329 330 331 332 333 334 

100. 100. 100. 

327 328 

9.05 11.38 24.32 26.86 29.94 ]8.48 6.67 8.70 
20.63 20.65 17.32 16.00 16".26 18.71 21.15 20.23 
68.31 66.78 56.7fl 55.48 51.99 61.65 70.22 69.40 

__ 2._0_1_1, __ 1._1.9 _____ 1._61 ___ 1_. 6 __ 6_1 __ 1_.8_1-'-1. __ 1.._1.6 __ ---=:6_ 1_~ 
100. 100. 100. 100. 100. 100. 100. 100. 

21.91 74.90 51.18 52.54 58.82 -:9.20 -11.25 I 37.7: 
9.36 20.11 13.80 

30 .86 66.77 47.35 
0.58 1.87 1.14 

1
17.71 5.84 11.17 10'.38 9.56 
58.65 18.91, 36.61 36.00 30.56 
1. 73 0.35 1.04 1. 08 1.06 

1liiQ."-lOo.-1O-0.-- ,~=1~10=0=.=::!1=10=0=. =±=10=0=. =:: 1_00_._ 
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TABLE XXII. 

COMPOSITION OF MEATS ANALYZED AND OF 

Laboratory number [Bear] .. . .. ... ..... ... .... ... . ... .. ... 1 

Number of eut.. ...... ,.. ..... .. ............. .. ...... . 
Per eent. eomposition of meats analyzed: 

263 264 

No.1 No.2 

Fat... . ........ ... . ....... . .... .. . . ....... . .... . 10.45 12.31 
Albuminoids . . . . . . . . . . . . . . . . . . . . . .. . 22.80 19.91 
Water ....... .. . ... . ... ... .. ...... . ..... . ... . .. . . 66.15 64.58 
Loss (Ash,. ete.).. ........... .. 0.60 3.20 

100. 100. 

Per eent. eomposition of original flesh: 
Fat.. .... .... .. .... . ........... . . . . .. . . . 43.55 44.32 
Albuminoids . . .. .. .... . . ...... .... . . . . .. .. . .. 14.37 12.64 
Water...... ..... . . . . . . . ... ... . . . .. .. ... .... .. . 41.70 42.14 
Loss (Ash, ate.) ...... .... ...... . .. ...... .. 0.38 0.90 

100. 100. 
---_. 

Laboratory number [Bonnie] ..... .. . . . . . .. . 283 284 
Number of eut... .. .. .. . ... ... . ..... :.. . ...... ... .. No.1 .No.2 
Per eent. eomposition of meats analyzed: . ............. . 

Fat ................................ .. 11.06 12.84 
Albuminoids.. . . . . . . .. . . .. . ... .. .. . .. . .. . 19.25 20.19 
Water . . .. . ... . ..... .. .. .. . . 68.42 65.46 
Loss (Ash, ete.) . . .. .. 1.27 1.51 

-------
100. 100. 

Per eent. eomposition of original flesh: 
Fat ........ . ... : . . ... ........... .. . . . .. , same. 42.64 
Albuminoids . . . . . . . .. ..... .... . . .. . . ... .. ...... . 13.29 
Water • ...... .. . ...... . ... . ...... . .... 43.08 
Loss (Ash, ete.).. .. .. .... ............... . 0.99 -. -I 100. 
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TABLE XXI I.- CONTINUED. 

FLESH OF CUTS OF THE TWO ANGUS' STEERS. 

265 266 1 267 268 269 270 272 271 

No. a No.7 No. 8 No.9 No. 10 No. 12 No. 13 No. 14 

7.63 14.14 15.55 19.16 16.47 14.73 6.16 8.69 
21.48 21.8a 18.88 17.15 18.40 18.83 20.15 18.58 
68.87 64.03 64.21 6:3.136 64.30 65 .21 72.75 69.87 
2.0~ . .... , -, 1.a6 _0·:3:3 1 0.83 1.23 0.94 2.86 

I 
_._-- - --

100. 100. 100. 100. 100. 100. 100. 100. 
- - --

14.59 58.:39 64.27 48.43 42.45 44.98 27.43 same 
19.86 10.58 7.99 10.94 12.68 12.15 15.58 
6il .68 31.03 27.17 40.42 44.50 42.08 56.26 
1.87 .. . . . .. .. 0.57 0.21 0.37 0.79 0.73 

- - -
100. 100. 100. 100. 100. 100. 100. 

---
285 286 287 288 289 290 291 292 

No.3 No.7 No. 8 No.9 No. 10 No. 12 No. 13 No. 14 

6.42 4.:30 20.48 18.00 19.89 16.35 13.64 6.13 
22.28 20.48 18.63 18.50 ,17.81 19.22 19.65 

1 
20.61 

69 .62 72.95 59.54 66.34 61.6] 63.18 65 .21 71.65 
1.68 2.27 1.1l5 2.16 0.69 1.25 1.50 1.61 

--- ---- ---
l Oa. 100. 100. 100. 100. 100. ~-I 100. 

- ------ - -----
19.18 63.08 50.90 43.95 39.51 42.05 22.70 22.41 
19.24 7.90 11.25 11.92 13.45 13.32 17.59 17.04 
60.]a 28.14 36.76 42.74 46.52 43 .77 58.37 59.22 
1.45 0.88 1.09 1.39 0.52 0.86 1.34 1.33 --1-- - ---- - - - - --

lOa. 100. 100 . 100. 100. 100. 100. 100. 
- -------- -, -' --- ... 

5 
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T ABLE XXIII. 

COMPOSITION OF MEATS ANALYZED AND OF 
------------------------- - ------------

Laboratory number [Joe]. .. . .. . 

Number of cut.. . . . . .. . . .. . . 
Per cent. composition of meats analyzed: 

Fat....... .... . . . .. ... .. . .. . ..... ..... . ..... . 
Albuminoids . . . . . . . . ... . .... . .. . . 
Water . . .... ..... .. .. .. . ..... . , ............ . .. . 
Loss (ash, etc.) .. . . . ... .... . ........... . . 

Pel' cent. composition of original flesh: 

147 

No.1 

il9.00 
IS. ilO 
46.97 

0.73 

148 

No. ~ 

a8.B7 
13.51 
45.67 

2.45 

100. lOll. 

Fat........ . .. . ...... ... ... . .... . . .... . same. 
Albuminoids ..... .. '. .. . . . . . . . . . . . . . . . . .. .. . .. . 
Water .... . . . .. .. . .. .. . ... . .. . . .. . ...... . .. . . ... . 
Loss (ash, etc.). .. . . .. .. . . . . . . . . . .. . .. . . . . .. . 

Laboratory number [Nancy] . . . .. ..... ..... . .... . ...... . 

Number of cut ................. .. ....... . ......... . 
Pel' cent. composition of meats analyzed: 

Fat ........ .. . ... ... . . .. . . . _ .. ..... ' " .. . 
Albuminoids. . ............. ;. . . .. . .. ........ . . . 
Water ......... _ ......... . ....... . .. . .... . ..... . 
Loss (a,sh, etc.) .. .. ... ... . .. .. .... . .. . 

Per cent. composition of original flesh: 
. Fat.. .. ....... ............ . . .. .. .. . . . 

Albuminoids .... . , . ......... . ............ . 
Water.. .. . ... .. . . . .. . .. . .. .. .. .... . 
Loss (ash, etc.).... .. ....... .. ...... .. .. 

364 

No.1 

11.BO 
20.45 
6(;.79 

1.46 

B65 

No. ~ 

14.75 
19.5fJ 
64.~1 

1.45 

. 100. 100. 

25.06 
17.28 
56.43 
1.23 

34.49 
15.05 
49.34 

1.12 

100. 100. 
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TABLE XXII I.-CONTINUED. 

FLESH 01<' CU'l'S OP THE TWO GRADE STEERS. 

155 I 156 14D 150 I 151 154 152 
I 

No.7 , No. 1\ No. D No. 10 No. 12 No. :l No. 1:3 No. 14 

i 
2~.05 I il7.in 38.110 2G.19 Dot rec'd 26.GS 12.53 
17.!J:3 I 14.55 14.23 15.21 IG.88 20.64-
58.2!1 47.51 46,11 57.78 54.88 64.:36 

1.7B 0.G4 I.:J6 0.S2 1.86 2.47 

') '> 14 
li~ls 
58.a5 

0.23 
-----·---1-· --------------

Ion. lOll. I 100. 100. 100. 100. 100. 
--------.-------- ---+----, ------1----

same. 

No. ,l 

S[L1ll8. 44.4il 
12.SD 
42.11 

0.57 

I 100. 

5Ul5 '1 same. 
11.15 
BG.1:3 

1.07 

100. 
,--_._----, 

am ! :ws B(iD :371 

No.7 I No.8 No.9 No. 10 

372 

No. 12 

;15.43 
14.87 
48.06 

1.64 

100. 

370 

No. 13 

same, 

37B 

No. 14 

S.81 10.12 I Hi.8;) 27.08 18.07 11.43 10.45 7.90 
21.2:3 20.05 H!.ao 15.90 18.48 20.00 20.82 20.40 
68.4ll (iH.O] I G2.Gj 5(i.44 "- G2.04 6G.G'i 67.1:3 70.14 

~:47 1~:" I,i,~~ 10: 81 ~!~:60 -10:" 
~allle. I G7.:l2 I 49.54 44.51 34AO 52.70 19.G4 22.28 

I 7.51 11.71 12.14 H.90 10.n 18.G8 17.21 

I 
24.7B 37.9H 42.95 50.04 I 35.GO 60.24 59.19 

0.44 ; 0.7G 0.40 0.6G I 0.97 1.44 1.32 

1 ____ .l0~1~=100.-~~1 -1o-o -1-.:~_o·_I~~o. 
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TABLE XXIV. 

COMPOSITION OF MEATS ANALYZED AND 'OF 

Laboratory number [Jack].. . .. . . . . .. . . . . ... . . ... 

Number of cut. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 
Per cent. composition of meats analyzed: 

Fat.... . . . . ... . .......... . ....... .. .. . 
Albuminoids ..... ....... .. ... . .. ... . . . ... . ... . .. . 
Water... . ....... ... . . ..... . .... . ....... . 
Loss (ash, etc.).. . . . . . . . .. . . .. .. . . 

Per cent. compofition of original flesh': 
}'at ........ . .......... . . .. ..... ... . .. . 
Albuminoids ... .......... ..... . .... . . . .. 
Water.. ...... ... . . . . . .... . ..... . 
Loss (ash. etc.) .... .... ....... . ........ .. 

Laboratory number [Slocum] . . . . . . .. . ... . . 
Number of cut. .. ........... ... . ........... . ........ . 
Pel' cent. composition of meats analyzed: 

Fat. ...... .. . . ........ .. ... ... .. . . . . . ...... . 
Albuminoids. ....... .......... . .... . 
Water.... . .... .. ... . . .. . . . . ... . ..... ' " 
Loss (ash, ete.) ....... .. ............ . .... . .... .. . . 

Per cent. composition of original flesh: 
Fat........ . .... .... . . ... . .... . ..... . . . .. . 
Albuminoids . . .. ......... ... . ............ . 
Water: . . . , . . . .... . . . .. . .. . . ... ' . ....... . 
Loss (ash, etc.). .... .... ......... ... .. .... . 

164a 

No.1 

27.27 
18.39 
52.88 
1.46 

----
100. 

56.53 
10.99 
31.60 

0.88 
---

100. 
---

342 
No.1 

10.54 
20.97 
67.51 . 
0.98 

100. 

14.89 
19.95 
64.23 
0.93 

100. 

165 

No.2 

11.32 
20.38 
65.71 
2.59 

----
100. 

46.45 
12.30 
39.68 

1.47 
----

100. 
---

343 
No.2 

20.89 
18.01 
59.48 

1.62 

100. 

47.53 
11.94 
39.45 

1.08 

100. 
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TABLE XXIV.-OONTINtrED. 

Fr~ESHOF CUTS OF THE TWO SCRUB STEERS. 

I I I 

. 
166 168 169 170 171 172 173 174 

No. B No.7 No.8 No.9 No. 10 No. 12 No. 13 No. 14 

14.83 6.96 16.25 16.28 23.39 28.24 9.05 10.]9 
]9.84 23.B3 . 20.52 19.63 17.74 16.19 20.69 20.26 
63.03 69.44 62.17 62.08 58.24 5il.71 , 68.42. 67.48 
2.30 0.27 1.06 2.01 0.63 1.86 1.84 2.07 

---- --------
100. 100. 100. 100. ]00. 100. 100. 100. 
--------

18.59 71.00 64.99 same. same. same. same. same. 
18.96 7.27 8.58 
60.25 21.64 25.99 
·2.20 0.09 0.44 

100. I~_O. __ 100. 

344 

I 
345 346 347 348 349 350 351 

No. B No.7 No.8 No.9 No. 10 No. 12 No. 13 No. 14 

8.89 16.30 29,56. 31.48 :n.54 29.95 10.09 8.59 
19.99 19.22 16.91 15.94 16.35 17.34 20.23 20.30 
69.08 63.22 52.69 52.01 50.]9 56.29 68.73 69.13 
2.04 1.26 0.84 0.57 1.92 2.42 0.95 1.98 

-------' 
100. 100. 100. 100. 100. 100. 100. 100. 

------
, 

11.92 71.79 48.13 53.14 47.89 62.03 23.48 same. 
19.33 6.48 12.45 10.90 12.44 8.66 17.12 
66.72 21.31 38.80 35.57 38.20 28.10 58.49 

2.03 0.42 0.62 0.39 1.47 1.21 0.81 

100. 100. 100. 100. 100. 100. 100. 
, , 
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TABLE XXV. 

COMPOSITION OF THE ORGANS OF THE 

--1--'-
Name of animal. ..... Sanbol"ll. iG.]'r:111<lis 

Labo:l"atory number [heart]. . . . . . . .. ... . ... . .. . .. 203 ::l01 
Per <lent. <lomposition of organ: 

]'at ....... . ........ . ..... .. ................. . 5.09 1.96 
Albuminoids .......... . .. . ........... . Hi.7fl Hi os 
Water ..................... . ... .. ... . ' " . .... . 7(>'2:; 7!l.S!l 
Loss (ash. et<l.) . . . . . . . . . . . .. . . . . . 1.8!l 2."07 

100. HID. 
-.-------

Laboratory number [lungs]. . ... . ... .... ..... 202 I :.lOO 

Per (lB~~t~~~~)o~~t.i~n. ~~ .~l'g.~n:.... ... ..... .. .. ... 1.87 I .1. 85 
Albuminoids. . ... . .... ... . ... ... ... .... ........ 15.82 I 17.20 
W"tel'.... .. .. .. .. .... .. .. .. ..... 7f!.55 7iUJl 
Loss (ash, etc.). . . . . . . . . . . . . . . . . . . . ..... . ... . ... ---=.76 _---=~ 

Laboratory number [liver] . . . . .. ........ .. . ,. 
Pel' cent. composition of organ: 

Fat ........ ,........ . ..... . 
Albuminoids .. .. .... ...' ......... .. .. .. ..... .. 
Water. .. . . . . .... . . . . . .... ..... ... ... ... . 
Loss (ash, etc.) ........ ... ............... .. . 

Laboratory number [spleen] ... ... . ........ .. ..... . 
Per cent. composition of organ: 

Fat ..................... .. ................ .. 
Albuminoids . . . . . . .. '" . . . . . . . . .. . ......... . 
Water ................... c ............ .. 

100. 100. 

200 

G.DS 
]7.8D 
68.75 

G.B8 

4.2G 
18.04 
71. 20 
6.50 

---·--1-----
~ __ 1 100. 

, 

201 i 200 

3 .12 I 4.4G 
] 7.40 Ill. G2 

Loss (ash, etc.). ... . . .. .... ..... ., .. ,.. . 
76.IiG 1 77. 9il 

. 2.!l2 I 0.99 

1 

Ioo.--I 100-.. -
---1---
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TABLE XXV.-CONTINUED. 

TEN EXPERIMENTAL ANIMALS. 

1--- I 
Zello. Curley. Bear. Bonnie. Joe. Naney. Jaek. Sloeum. 

185 320 259 278 138 361 160 341 

II a.51 11.84 5.:37 6.61 2.89 4.67 2.70 3 .21 
18.54 15.88 15.;18 16 . 16 16.78 16 .56 16.60 1 17.81 
75.29 69 . 91 76.8B 76.89 78.44 76.57 78 .8B 77.31 
2.66 2.37 _2.42 ~~_~=-- 2.20 1.87~_ 

100._~_0. __ 1~0_. __ . 100. 100. --=~_O. __ I -=~_O' __ I~ __ 
182 318 260 279 142 359 162 337 

2.4:3 1.14 1.77 1.91 2.24 1.75 l.73 2.47 
16.88 17.04 16.15 I 15.45 16.86 16.97 17.31 17.20 
77.88 79.11 79.29 I 7fJ 76 78.70 78.86 70.04 78.90 

2.81 2.71 2.79 2 .88 2.20 2.42 2.92 1.43 

-=~_O .__ 100. _ -=~~ --=1-1-0-0-. --1~-1_0_0 _. ___ 1_0_0_. __ 1-1-°°-.--1:-_1_00_. __ _ 

183 BI9 258 277 140 362 159 338 

4.28 
18 .12 
68.01 
9.59 

l.57 
]9.42 
68.64 
10.:37 

2.87 
17.83 
68.88 
10.42 

2.55 
18 . 82 
72.11 

6.52 

2 80 
17.97 
69 60 
9.63 

2.06 
19.23 
70.33 
8.38 

1. 79 
18.01 
69.20 
11.00 

,1.45 
18.29 
67.49 
10".77 

----1---·-----------------------
100. 100. 100. 100. 100. 100. 100. 100. 
-------- ----~--I---I--·--------

184 

4.43 
16.47 
76.06 
3.04 

B21 261 281 139 

2.27 6.78 5.11 3.94 
17.18 17 . 2:3 16.21 17.56 
77.44 74.08 76.63 76.16 

3 .16 1.91 2.05 2.34 

B60 

4.75 
17.20 
7·5.98 
2.07 

161 

2.94 
17.68 
77.05 
2.33 

339 

5.76 
17 .52 
72.90 
3.82 

-------1----1---1----1--·--- --·-..,..-1----
100 . 100. 100. 100,. 100 . 100. 100. 100. 



TABLE XXVI. 

COMPOS~TION OF THE ORGANS OF THE 

Name of animal. 

Labor.ttory number [kidney] . .. ...... . ... . . 
Per cent. compositioll of organ: 

Fat .......................... . , .... . , ........ . 
Albuminoids. , ............ . .................... . 
Water ................... . ....................... . 
Loss (ash, etc.) . . . . . . . .. .. .. ......... . . . . , ... . 

Laboratory number [brain] ............ . 
Per cent. composition of organ: 

Fat ............. , ............. ' . . ..... . ... . 
Albuminoids ......... . ... , . . . . . . .. .. ..... . .... . 
Water. .. .................................... . 
Loss (ash, etc.) . . . ....... . . , ... , .... , .......... . 

Laboratory number [stomach] .............. . ......... , 
Per cent. composition of organ: 

Fat. ..... .... . ..... , .. , . ..... . 
Albuminoids. . .. ...... .... ..... . ...... . ...... . 
Water.... .. ........................... . .... .. 
Loss(ash, etc.) ................ .. 

Laboratory number [intestine] ... 
Per cent. composition of organ: 

Fat... .. .... . .... . ... ' 
Albuminoids ............. . 
Water ...................... . 

Sanbol'll. G.Fl'ancis 

207 

6.05 
13.0B 
77.48 
3.44 

302 

5.58 
16.31 
75.93 
2.18 

100. 100. 

204 

11.45 
10.04 
76.68 
1. 83 

298 

10.60 
10.18 
76.69 
2 .5B 

100. 100. 

205 295 

5.l[) 8.80 
11.47 11.67 
81.19 I 77.4_8 
2.19 2.05 

I~_I~_O. __ 
206 296 

11.56 8.30 
12.42 10.BO 
74.04 79.57 

Loss (ash, etc.) .... .. ...... . . . . . . . . . . . . . 10: :' 1
10

: 8~ 



4.51 
13 .91 
79.09 
2.49 

7.73 
14.90 
74.55 
2.S2 
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TABLE XXVI.-UONTINUED. 

TEN EXPERIMENTAL ANIMALS. 

6.42 5.10 11.03 4.32 4.78 4.21 
15.46 14.11 14.41 18.37 16.35 14.86 
77.23 78 .30 71. 65 75.00 76.97 77.77 
0.89 2.49 2.91 2.31 1.90 :3.16 

_]_.0_0 . ____ 1_0=0_.-__ -1·~]_.-0_0-_.-__ -1--1-00-.--10-0 .--100.-- 100. _I~O. 
179 

10.83 
11.17 
7(l.S4 
1.16 

317 

8.7(; 
9.76 

79.44 
2.04 

262 

1Ul4 
9.95 

77.2G 
1.15 

280 

10.13 
11.H2 
77.83 
0.72 

141 358 163 340 

12.51 10 . 74 
11.84 9. B9 
74.75 79.19 
1.40 0.68 

12.53 
11.2:3 
75.72 
0.52 

9.06 
11.75 
76 .89 
2 .30 

10-0.--1-00-.--'1-00-.--10-0.-- -1-0'-0-. --I- J-O-O-. - -10-0 .--/"m-
------·_·1----1-----1·---1 

ISO 

10.19 
11.55 
7(; .:31 
1.95 

~~~o ~~:2 :~:9 143 ~. ~:3(! 2:~:O / ~~:S I' 1::3:8 
12.77 11.59 11.90 13 . 21 10.23 12.47 10.65 
76.82 78.35 77 .02 76.55 6244 79.05 71.15 
2.71 2.44 2.39 1. 47 2.43 1. 60 1. 82 

----------------------I~-----
100. 100. 100. 100. 100. 100. 100. 100. 
-----1------1----1------1-----1---·-·:----1------

181 

10 .63 
10.99 
75.93 
2.45 

:316 257 276 144. 145. :356 1M 3B6 

15.52 
9.98 

71.48 
:3.02 

8.45 
11.32 
79.58 

0.65 

10.99 8.36 
10.98 13.81 
76.26 75.85 

1. 77 1. 98 

11.94 14.87 10.55 
H.41 11 .72 12.04 
74.24 70.33 75.34 

2.41 3.08 2.07 
------------_·_--------·----1----1-----·-

100. 100. 100. 100 . 100. 100. 100. 100. 
---------------------,----,------
-.~----,--.-.-•.. -.--.,--.-----------.----.-.-.--~- .-.------.---.---.-,-.~---.-----
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7. DEDUCTIONS AND OONCLUSIONS. 

The foregoing recorded and tabulated facts com
plete the strictly chemical part of the investigation 
and the reader might be left to draw from them the 
propel' conclusions. This would impose upon him, 
however, much unnecessary labor which it seems the 
part of wisdom as well as of justice to avoid, and the 
question on ,'those account really the whole investiga
tion was undertaken might as well be answered by the 
writer. This question was, to what e{rtent bntcheJ" S meat 
(beef) as olle1'ed 'in our markets fay consumption is the 
prod/tct of breed and of feed. The question has prac
tically several roots and is, like all. physiological ques
tions, extremely cOlnplicatecl. 

It is well known that animals of certain breeds, 
notably Shorthorns, Herefords 'and Angus, both full 
blood, and grades, grow faster and get fit for the sham
bles sooner than scrubs. It is not known whether this 
highly desirable quality is specific of the breeds men
tioned, 01' the result of artificial, as distinguished from 
natural, selection. If the former, all animals of the 
breed would possess the quality in the same degree; if 
the latter, judicious coupling of si1:e and dam, aided by 
ceaseless attention to a multitude of minor details, 
would evolve it in any cattle. It is not necessary for the 
purposes of this papel'to decide the point; suffice it to 
remember that animals of the so called improved breeds 
can be brought, with proper attention, to weigh 1,600 
pounds or more, when 2-yeai' old, . while range cattle 
reach rarely 1,200 pounds at the age of 3 years, even 
under favorable conditions. Evidently time, care and 
food. are saved in the former case, a strong inducement, 
indeed., to the farmer for buying and raising for market 
none but improved breeds of cattle, and accounting for 
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the abnormally high prices paid at times for pedigreed 
bulls from celebrated herds. Universal opinion accepts 
their influence as paramount in predetermining the 
quality. of their offspring, and. care and food as of mi
nor importance; but of importance they are, sillce a 
scant and irregular supply of inferior food with general 
neglect reduce in a few generations the descendants of 
snperior sires to veritable scrubs. 

We are justified then in conceding to better breeds 
an advantage in points of time, cost of production and 
price of product, each of which is expressible in dollrl's 
and eentsand will be so expressed eventually with pre
cision. '11hey are the roots alluded to before and 'Nill 
l'Elceive attention iIi this investigation; , the last, the 
price of the product, depending upon its quality and 
this, in the ease of beef, upon the proportion and dis
tribution of the fat and lean in thesalable cuts, leads to 
a consideration of the amounts offat found by analysis; 
bilt other considerations are likewise in volved ill it and 
it is, for this reason, thought best to tabulate the facts 
upon which the discussion will rest. 

To und.erstand these faets eOl'rectly I ClOpy iil 
addition to statements on page 19 from Dr. Porter's 
directions: 

1. 'rhe last feed tobe the night before slanghteriug. 
2. 'l'he animal to be weighed at R A. M. 

:I. Th<, !1uiml11 to be killed at 8: 15 A. M. by stunning with tbe I{illing 
IH1111mer and bleeding from the n00k, cntting both, arteries and veius. 

4. All blood to be carefully collected in the collecting p,ms, poured 
into the blood tub, and weighed. ' 

5. . The blood to be fOl'eed from the animal as completely as 'possible 
by the proeess of pumping or "massage." 

11. After weighing stomaeh and intestines with their contents, have 
them emptied, wa~hed and again weighed. 

14. Hoist the carMss, split it and let it l'om!l,inOll the hooks until 
the second day. . 

17. Lower the right side, separato' the quarters, weigh eaeh , and cut 
up c3,refnlly into butcher's joints as outlined on the diagram, and ,veigh 
each joint separately. 
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TABLE XXVII. 

WEIGHTS IN POUNDS OF THE DIFFEREN'l' 

.' 
Live weight . . .. . . ... 

Right fore quarter .... , .... . .................... .. . 
Left fore quarter .. . ... . . . . . . . .. ... . .. . .. . 
Right hind quarter. . . . . . .. . .. .. . , . .. ... ,... . .. . .. . ..... . 
Le.ft h~nd quarter .... .. ...... . . .. .............. . .... . .. . . 
TrimmIngs ................. . ....... . .... . 
J!'eet. . . . . . . . .. ...... . . .... . . .. . ........ . ... . . . 
Head .. .... . .. . ..... . .............. , .... . ........... . 
Tongue .. ................... , ...... . .......... . ... ... . 
BIde ........... , . . ...... , ........... , .... .... . .... .. . 
Blood ..... . . . ..... . . . .. . ... . ......... . .. .. ..... .. . . ... . 
Heart .... .... ... . . .. . .. . . ...... . ................ . 
Lungs. ... . . . ... . ... . ..... . ... . . . . ........ . ... . . . . . 
Liver...... . . ..... . . . .... . . . .............. . 
Kidneys ... . ......... , . . . . . . . . . . . . . .. , ............. . . .. . 
Spleen... ............................. ...... . ... . . 
Pauneh, empty., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . ... . . 
Paunch, contents of. . .. ... . ... ..... . .. .. . . ......... . . . 
Guts, empty . . .... . ..... , . .. ....... . . . ........... . ..... . 
Guts, contents of. .. . ..... ... .... . ............ . . . . . 
Gut fat ...... .. ........... . . ... ... .. . ..... .... .... ... . 
Loss.... . ... . ... . .... . . : ...................... .. . 

Total .... 

Sanborn. G.Fl'ancis 

1712 

301.5 
282.5 
252. 
265. 
10. 
22. 
31.5 
8.4 

96. 
60.5 
5.9 
9.8 

21.4 
(2) 
2.5 

B6.9 
1104. 

21.5 
24 . 

105.5 
49.1 

1712 

1681 

283. 
279. 
237. 
244 .5 

6 .7 
21. 
35. 
6.2 

100. 
59.5 
6.7 

· 7 .6 
21.7 

2.:3 
2.4 

:14.5 
124. 
21. 
2:3. 

132. 
33.9 

1681 

Bones, green.. .. .. . .. . .. .... ..... . .. .... .., .. . .. . .. 150. I 150. 
Bones, dry. .. . . . .... . .... .. .... . .... .. . .. ...... . . .. . .. . :. . . . . . 76. 

24. Carefully dissect the fiesh from each butcher'S joint, weigh the bones 
(green bones), separate them from the fiesh, ligaments and tendons, dry them 
(dry bones) for 24 hours and weigh thelli. 
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TABLE XXVII.-CONTINUED. 

PORTIONS OF THE EXPERIMENTAL ANIMALf:;. 

Zeno. Cmley. Bear. Bonnie . Joe. Nancy. Jack. Slocum. 
-----1----1-----1----1·-------------,----

1541 1630 1694 1505 1633 1642 1481 1278 
---------1----1--------------------

269. 284.5 288. 258. 271.5 303.5 249.5 
253. 271.5 290.5 248 .5 27B. 290. 238 .5 
219. 233. 245. 221. 5 241. 5 223. 207.5 
234. 252. 246.5 230. 235. 2:37 . 5 215. 

8. 7 9. 8. 7 3 . 5 15 . 8 . 8 5 
19. 22. 21.5 21.1 21.5 22. 17.5 
31. 5 37. 30.5 2fJ. BO. :31.5 30.5 
4.8 6.2 10. 7.2 6 .5 5.7 5 . 2 

120.5 104 .5 106 .5 103. 86. 103. 93. 
51.5 50. 59.5 50.5 59 .3 56. 52 . 
6.6 5.2 6.1 5.2 5.6 6.4 5.7 
6.9 7.9 9.5 9.8 . 9.2 9.9 6.5 

16 .8 13.9 17.2 14 .7 . 17.5 17.4 18. 
1.8 (2) 2.1 2.5 . 2.6 (2) 2.1 
2.2 2. 2.7 2. 2.5 2.5 2 .5 

27.2 109. 33. 31.4 33. {lU5 . 33. 
81. ......... 101. 93. 127. I 85. 
22 . 2 21.2 20. 21.5 21. 22.7 19. 
26. 24. 20. 22. 28. 23. 20 . 

35.3 39.6 46.2 35.1 28.8 60.9 40.8 

213. 
206.5 
In. 
181.5 

7 .5 
18.5 
31.5 
6. 

80. 
46.5 
4.6 
7.2 

12 .5 
(2) 
1.9 

{ 100. 

10.5 
14. 

IHl. 
33.3 

104. 135.5 128.5 95 .5 1 118.5 112. I 131.2 

1541'163O-1l694- 1505 - ---ui3SflG42!--14-S-1-1--12-7S-

----------1 .:---;.----
106. 
72. 

159. 
75. 1~~: 11i~: l~~: I. ~:O .... 151. 

74. 
146. 

NOTE: The brackE\ted values are averages, the weights in the cases not 
p.avin~ bi;li;l!l. .taken. 
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TABLE XXVIII. 

WEIGl·IT IN POUNDS AND PEIWENTAGES 0]<' DIFFl<JHEN'l' 

1712 168] 

vVeight of ,[uarters .. HO!. 104,1. 5 

But-eller's cut No. 1. ... ... .... ... .. . .. .. .. . !Jl. 8fJ.5 
2 . ... .. ...... . .. .. ... . , .. . ... 2B. 2().5 

" 'I I 32.5 17.5 

" " ~·~)~l~ .~.:·: · '-:-::-:·: :'::·: ·:· : ·:· : ::::::::::::::I 7~: (i~:~ 
" " I . . . . . ... . ... ...... ... . . . . ... . . . .. . . ... 14 . 18. 

" 

" 
" 8 . .. ... . . . . . . . .. .. . . ... . .... . . ... I au. a8. 

" "l~. :: ... : ....... ::::.: ::·:::.: ... :::::tI3~ : ~ ~~:5 
" ll....... ............. ... .. ..... .. I 5:l. 4!l. " 
" l~ . .......... .. . ... . .. .. . . . ... .. . 40.5 37 .5 
U In . . .. ... ', ' ............ .. .. : .. .. 20 . 12 . 5 

c l ,. 14 . . . . . .. .. , .. . .. . .. .... .... . . .. 8. 8.5 

We~:ht of llll ~ut~,her's (J~t~ .. ... . . .. . ... : ..•. • , . • ...•... ' 1 542 . ~] 504 .5 __ . 

We:",h~ ~f b ~ltchel s (J;l~S f.C1I. both h~~ves of a~nnl1I .. . .... . . ,1084 . IIO?!l . '" 
Loss of c.uttmg up fju,n1.ms lllto eut~ (pounds) .. ......... 17 . ;14 . .) 

. 1---- ---

Quarters, 
Cuts. 
l<'eet, 

1>(\)' cent. of live weight.. . . . . . . . . . . . . . . . . . . . .. i 
: :::: : :::: :: .::: :: ::: : :: ::1 

nt, ad, " " ". . .. ... . . " '.' . .. ... '1 
IIi(le, ' I ,.. 'I. .. . ... .... .. .. . .. ... ... . 
BOlles, green, u It tt. . . . . . . . . . . . .. . . . . . • . 

Blood, heal't, lun gs, pOl' cent. of live weight . ... . .. . ... . . . . 

Feet, head, hide~ u 
Feat,. head. hide, bones, (( 

" 
" 

" 
" 

()4 .4 
GilA 
1 . ~8 
1.84 
5.61 
)3 .76 
4.45 

8.7:3 
20 . il6 

62. ] 
61l .. 

1.25 
2.08 
5.99 
8.92 
4.39 

9.32 
20 .26 
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'I.'ABLE XXVlII.-CONTINUED. 

PARTS OF THE BODIES Ol<~ THE EXPERIMENTAL ANI.MAIJS. 

Zeno. Curle;. I Bear.. Ii BOll-nie. -- ; : e-. -r-;:ncy. I Jack. i Slocum. 

1~41 , l~;JO 1- 1~94- , - 1~05 . 1~:Jil. 1~42 I' 1~81 I 1278 

975. I 1041 . 1070 . I' 958. 1021. 1054 . fJlO .5' 774. ' 

67. 86 . 78 . 76.5 47 .5 7fl . 55.5 58. 
20. 24.5 3~. I 2:3. 48. 24.5 28. 13.5 
2:3.5 25.f> 25. 17.5 42. 22. 28 .5 17.5 
80. 80.5 81. I 77.5 G!I. 7G. GR.7 :35. 

7 . 5 8 . 9 . 6. H.D 5 . 7.5 5.5 
19. Hi.5 18. I 7. D. Iii. 15. 14.5 
33. Bl.5 82 . ~~2 ~G.f) B5.5 2'i .5 22. 
32.5 32 41 . '82.:1 :;0.5 U:-! . H2.:) 2G. 5 
84.5 !1l.5 110. Ion. H:I.5 1 1!9. 70,f) 73. 
47.5 51. 50.5 in. [iIi.[) 1 DO. 413. 44. 
48. 41. 5 :lil. .ao. 4~. 44. il8. ilS 

(12.4) 7 . 5 11. 8.5 21,,; I 11. (12.4) 7.5 
(8.7) 7.5 8'. S . 15.5 8 . (8 .7) 6. 

483.6_ . 5~3. 5 __ 518..:.5 461. 5_= _ 4RD ..:._=1 521. ~= 442 .8 ~= 381..:.-=: 

967.2 [047., 10:17. 92:3. 1 978 . 1042. 885. (j 762. 
7.8 ........ B3. 35. 4:\. 12. 24 .n 12. 

----------------- ---------------
63.3 63.9 68.2 GB.G 62.5 G4.2 61.5 60.6 
62 . 8 64.2 61.2 01. liD.R (i:JA 5B.S 59.H 
1.23 U15 1.27 1.40 1.B~ I .3·1 1 IS 1.45 
2.04 2.27 l.80 I .O:! 1.84 1.!J:J :.l.06 2.46 
7.83 6.41 (3.20 G.8,! 5.27 G.:!R 6.28 6.26 
6.88 9.75 9 . 56 9.70 11.li1 10. il:i 10.19 11.42 
4.22 3.87 4.48 4.35 4.:i4 4.40 4.3il 4.56 

11.09 10.03 9.36 10 . 17 8.4il 9.54 9 .52 10.17 
20.26 20.21 21.65 22.20 21.70 23.60 21.47 24.19 

--, ... 
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TABLE XXIX. 

PER CENT. OF FAT IN CUTS ARRANGED 
--------_._---------------------

Sanborn. G.1!V cis. 

Live weight ill pounds .... . . . . .... . ... . 1712 

Age in days ........................... . 
Number of days in experiment. .. . ......... . .. . ... ., . . 
Gltin in pounds pel' day since birth. . .. . ... . 
Gain in pounds per,day under experiment ............. . . . 

100S 
741 

1.70 
1.56 

Per cent. of fat in Cut No.1 . .... . .. .... ......... . ... 3Ci.137 
No.2. . . . . . . . . .. . .. .... . ...... .. 21.13 

" " No.3.. . .. .. ... . ...... . ...... .. . . S.54 

" No.7 ............ . ................... . 
" No.8.... ..... .......... .. . ..... . 60 .9G 

" No.9... . .. ...... .... 21.86 
il " No. 10............... . .... .... . . .. 47.07 

" No. 12. . . . ... . ... ..... .. . ...... 42.05 
" " No. 13 ... . .. .................. . 44.48 

" No.14 ......... .. ...... . .......... 31.97 

Average pel' cent. of fat in all cuts. .. ............. " 134.94 

HiSl 

1015 
7GO 

l.G5 
1.44 

42.S0 
132.45 
113.43 
10.21 
6:3.33 
41.86 
52.00 
5B.25 
25.20 
10.60 

84.51 

Cut No. 1 Cut No.2 

Sanborn.. . ..... .... . .. . ..... . .. . .. . .. . . . 
GOY. 1!~rallcis. . . . .. . . . .. .. ........... . .. .. ... . .. . 
Zeno:. .. .... . . . . ... .. . . ...... . .. . 
Curley .... . .......... ' . . . .. . ....... . , ........... . 
Bear ............... . ............. . . ... . ....... . 
Bonnie.... ... . .... .... . . .......... .. 
30e....... .. . . .. . . . .......... .. , ... . .. . 
Naney.. . . . • .......... .......... . .... . .. . ...... . 
Jaek .......... : ... . ........ . ....... .. ........ . 
Sloeum ...................................... .. 

Average per cent. of fat in cuts ............... . 

116.37 
42.80 
49.88 
35.97 
43.55 
ll.(l(i 
39.00 
25.06 
56.53 
14.S9 

35.51 

21.13 
82.45 
57.67 
53.:34 
44.32 
42.G4 
38.37 
34.49 
46.45 
47.53 

41.84 
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TABLE XXIX.-CONTINUED. 

BY NUMBER AND BY ANIMALS. 

I Zeno. 1 Curley. Bear. Bonnie. Joe . i Nancy. I Jack. Slocum. 

I 154] --1630 --]694 --]505 --1633--1642 1--1481 1278-

[ 998 109(,i 1046 I 8il8 1053 1068 ]06,2 1072, 
696 764 729 758 728 770 721 766 

1.54 1.48 1.62 1.79 1.55 1.5'l 1.39 1.19 
1.29 1.B5 1.64 1.54 1.40 1.50 1.49 1.19 

40.88 iHi.97 43.55 11.06 rHl.OO 25.06 56.5:3 14.89 
57.G7 5;3.34 44.B2 42.64 BS.B7 I 34.49 46.45 47.53 
26.B2 21.91 14.59 19.1S 22.14 8.81 18.59 11.92 
80 .77 74.DO 58.39 ml.08 22.05 67.32 71.00 71.79 
liG.B4 lil.1S 64.27 50.90 44.43 49.54 64.99 48.13 
42.22 52 .54 48.43 4:3.95 51.65 44.51 16.28 5B.14 
51.45 liS.82 42.41) 39.51 26.19 34.40 23 .39 47.89 
] 2.55 I 5fJ.20 4VJS 42.05. . ... . . .. 52.70 28.24 62.03 
BIi .02 11.25 27.48 22.70 :35.4B 19.64 9.05 23.48 

8 'l~ 'B~ 71 86'9 ')') ,- 19 ~B 'J'J 98 1019 8 ~(\ 
__ '_' ~ ____ 1_. ____ • _' _ --=::~_I~' __ -= _____ '_' __ __ ._D~-:::-

42 .0G 45.G8 :-39 .71 135.75 B2.42 35.87 84.47 :38.94 

Cut N(;~ Cut N;.7 Cut N;~iCt;t No. 9 CutNo~lO CutNo:12 CutNo:13 CutNo~14 
8.54 60.96 21.86 47.':7 42.05 44.48 31.97 

13.4:3 10.21 68 .3il 41.8G 52.00 53.25 25.20 10.GO 
26.B2 80 .77 5G.il4 42.22 51.45 12.55 :35.02 8.37 
2UJl 74.HO 51.18 52.54 58.82 59.20 11.25 i37.71 
14.50 58.il!) ()4.27 48.48 42.45 44.98 27.4B 8.69 
19.18 (iil.OIl 50,90 43 ,[J5 39.51 42.05 22.70 22.41 
32.14 22.05 44.4il 51.6526.19 85.43 12.53 

8.81 67.:12 49.54 44. 51 :l4.40 52.70 19.64 22.28 
18.59 71.00 64.9B 16.28 23.39 28.24 9.05 10.19 . 
11..!J2 71.79 48.1B 53.14 47.89 62.03 23.48 8.59 

i-j'6.'54" 5i:i2- -55.4l-;U .64 142.32- 44.12- 25.37-17.33-

6 
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a. The fat in the c~ds (lnd organs analyzed. 
The question really at issue is to find the total 

quantity of fat in the bodies of the slaughtered animals, 
and its distribution in the salable portions, the cuts. 
The first part of the question is of little practical 
importance and was not drawn within the circle of this 
investigation; the second can, nnfortunately, not be 
answered with perfect correctness through an overf'ight 
of the assistant, in chal'geof the slanghtering, who 
failed to weigh the bones of each cut separately. 
While regretable, the error does not prevent practically 
correct conclusions as may be seen from the following 
considerations: If a certain ingredient is determined 
in two separate portions of material coming from two 
different bodies, the weights of the materials from 
which the four samples are taken must enter into' the 
comparison of the aggregate values of the two bodies. 
Take, f e., two portions of flesh weighing respectively 
10 and 100 pounds with respectively 10 and 20 per 
cent. of fat from one animal, and compare it .with two 
portions of 100 and 10 pounds in weight and 10 and 
20 per cent. of fat from another; the average per cent. 
of fat for the two portions of flesh from the two 
animals is, doubtless, 15, but their absolute value is by 
no means identical; for while the former animal con
tains in 110 pounds of flesh 21 pounds of fat, the latter 
contains in the same quantity only 12 pounds, or 
respectively 19.1 and 10.9 as the true percentages. 
The average value, therefore, when obtained in calcula
tions by dividing the number of individual factors into 
their sum, is based upon a false principle and must 
necessarily convey a false impression, unless the pro
portionate weights of the portions, from which the 
samples are derived, are the same, 01' nearly the same, 
for all animals under comparison. 
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This, indeed, may be taken to be approximately 
the case here, whence the percentages of fat, as 
obtained in the table for all the cuts from one animal 
and for the same cuts from all anima,ls, may be relied 
on as practically correct expressions of their composi
tion in the aggregate: 

The animals with one exception were healthy and 
vigorous; they were of nearly the same age and, in 
every l'espe~t, fed alike, treated alike and cared for 
alike; any difference in the quality, weight and 
composition of their flesh and organs could, therefore, 
be attributed to nothing -else but indivirlnal or racial 
traits, by virtue of which the physical development 
assumes the forms which distinguish it and which 
eventually serve to characterize the breed. It is plain 
that differences between the individuals of one breed 
can not be as great nor as potential as those between 
the individuals of different breeds, and yet much 
trouble is experienced in telling where the former cease 
and the latter begin, in spite of the fact that a practical 
judge rarely errs in distinguishing correctly between 
them. The external characteristics, upon which this 
judgment rests, are, however, nothing but the expres
sions of internal organization, which this present paper 
makes an attempt to connect causally; let us, then, 
examine the proportion of fat in the cuts of the five 
groups of animals in the light of t~e following table: 
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TABLE XXX. 

PER CENT. ' Ol!' 'FAT IN THE CUTS OF THE FIVE GROUPS OF 
ANIMALS. 

Shorthorn. Hereford. Angus. Grades. I Scrubs. 

~'4-- 42.06--39,7-i-- 32.42--'13Z47--
34.51 45.68 35.75 35.87 38.94 

69.45 87.74 75.46 68.29 73.41 

34.72 avge. 43.87 avge. 37.73 avge. 34.14 avge. 36.70 avge. 
0.58 9.73 3.59 [increase over lowest] 2.56 

. The percentages of fat in the organs are not so 
uniform; those of the stomachs of Nancy and Slocum 
are evidently too high, owing to the fact of their not 
having bee.n freed from fat as completely as the direc
tions demanded, nevertheless, the values are given for 
comparison: 

TABLE XXXI. 

PER CENT. OF FAT IN THE OIWANS OF THE FIVE GROUPS OF 
ANIMALS. 

Shorthorn. Here.fard. , Angus. Grades. Scrubs. 
-------------------_.----_._-----

6.41 6.35 6 . n6 6.57 6.03 
5.73 I 7 . 07 6.38 8.14 6.88 

12 .1-4--~42--' 12.74-- 15. 7i-- 12. 9"i--
6":O-7~~r6.ii~ 6.37~-;.1~·5~16:45 avge. 
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The lowest individual difference in the percentage 
of fat between the two animals of each group is 0.43 per 
cent. for the shorthorns, a vanishing quantity, indeed, 
and seeming to indicate a well fixed type in the breed, 
whose origin and history the lack of library facilities 
does, unfortunately, not permit me to bring in support 
of the view advanc.ed; if correct, then Hereford and 
Angus with individual differences of 3.62 and 3.96 per 
cent. of fat, would be less ancient, and have the differ
ent strains of blood that converge in a breed less thor
oughly blended; they might even yet comprise each 
two distinct families, which accident represented in the 
animals under experiment. The grades would of 
necessity follow the more potent stock, Shorthorn Grade 
the Shorthorn and Angu$ Grade the Angus, while 
Scrubs, the offspring of the most varied and hetero
genous blood, would exhibit the greatest differences. 
The facts seem to bear out the statements. 

Maki'ng allowance, then, for individual differences, 
the conclusion seems justified, that in the q~uantity of fat 
produced in the feeding of cattle breed exerts an 'influence, 
and, looking at the question from a commercial stand
point, that Shorthorns and thei1' grades a1'e super'ior and 
more profitable than other cattle. 

This fact will be more and more emphasized in 
future. One-half of our population lives in cities, 
engaged in industries and professions that call for 
physical exertions only to the extenttlf\ p):bperly sup
porting mental activities; they do not need an exces:.. 
sive fat diet, and, in fact, such is rather detrimental to 
their best efforts than otherwise. Waste in the con
sumption of food is thereby engendered, which leads 
to certain, though it may be slow, punishment. Does 
.not the present condition of society already point to 
this grave national fault in a manner to make blind-
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ness or indifference to it an economic cl'ime, which is 
sure to be punished by great national misfortunes '? 

The flesh offered for consumption should con
tain less fat, and the fat be better distributed; not so 
large a proportion of it in lumps and masses as is 
revealed by table XIX. It is true, intelligence might 
direct the purehase of food for the construction of 
proper dietaries in which waste would be reduced to a 
minimum, and to facilitate this the cuts with ,their 
fat contents are arranged in groups: 

No. B ........ . ......... . .. . .... . . . ....... lG.54pel'cent. of fat. 
No. 14 .. . ........ . .. .. . .... . . .. ... .., .17.33 " " 
No. IB. . . . . . .. . . . . . . . . . . ............ . .. ... . . . 25.37 
No.1.... .... ......... . . . . ......... , . . ... H5.51 ,t 
No. 9 ...... .. .. .. ............ ' . .. ....... -:-'4T7j:,r-
No.2 ........ ...... , .... , ............... . ..... 41.84 (' 
No. 10 . . . . . .. .. . . . , .. .. . .. .. ....... . . . .. 42.3:2 " 
No.- f2- ... . ..... , . . .. , . . ... " ..... . . .... ~ ' :' 44~12"~ 'n 

No'.-'g·-' .. .. . ... , .... ' .... , " . , . . " ' .. ,-- 55.41" " 
No.7 ........... .... '" .... .. ..... ... .... . 57.72 " 

Other points readily suggest themsel vos for ac1di-· 
tional COI1Sidel'atioll; the percentages of fat in the 
organs analyzed, considered simply as Hl'tic.les of food 
01' in their physiologictd relation to each other, and the 
organism of each animal as a whole invite attention; but 
as a subsequent bulletin will eleal with all those mat
ters ., not touched upon here, it is thought best to defer 
them and to call attention only to so much as will be 
necessary to a "Comprehension of the question. As con
cerns fat, then, reference is made to the next para
graph. 

b. The U)(tte?" in the tissMes of Cltts mul organ.s. 

The greater the amount of fat the smaller the. 
amount of water in an animal substance is a truism 
stated only for the purpose of permitting the writer to 
draw certain conclusions which possess a practical as 
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well as scientific interest. The well known properties 
of fat prevent its combining or uniting in any way 
with water. Deposited in formless masses in certain 
cells of the animal body, it distends and enlarges them 
to sueh a degree as to reduce the organized nitrogenous 
tissues, in which they are imbedded, to mere filmy net
works, which constitute but a small fraction of the 
whole. This tissue, whether conneetive or other, is 
the real seat of the water and holds it, doubtless, in 
such manner as to subsel've the proper performance of 
its physiological functions, so that a falling of it below, 
or rising above, a eertain proportionate amount results 
in disturbance and ill health to the individual. It may 
be assumed with much probability that the limit of 
deviation which nature permits above and below the 
normal is nal'l'OW, and that the percentage of ,vater ill 
the various forms of nitrogenous tissue occurring in 
flesh is uniform and nearly the same for all. Now, while 
the water found in flesh does not wholly belong to the 
tissue, as some must keep salts and unorganized nitro
genous substances in solution~ fl,ud while the propor
tion between these two quantities is at present 
unknown, yet the conditions of living cells must be so 
uniform in animals of the same or related species as to 
permit a fairly comparative estimate of the quality and 
composition of flesh by assigning the whole of the 
water to the proteids, fOllnd in the usual course of 
chemieal analysis and computation; if this be done 
and the result expressed percentically, certain inter
esting relations plainly reveal themselves. To point 
these out more readily the following additional tables 
are compiled and inserted here. 
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TABLE XXXII. 
PER CENT. COMPOSITION OF MEAT 

Cuts of Sanborn: 
Albuminoids ... . ....... , ..... . .. . 
Water ....... . 

Cuts of Gov. Francis: 
Albuminoids .. . ..... . . . . . . . . . ... . 
Water ........... . .... .. .. '" 

'Cuts of Zeno: 

No. 1. No.2. 

22.41 
77 .59 

23.94 
76 . 06 

100. 100. 

22.84 22.00 
77.16 78.00 

100. 100. 

Albuminoids... ............ ...... .. .. . . .. ...... 2:3.83 2:3.43 
Water... .............. .. .. ............ . 76.17 I 76.57 . 

~-I~-

-23.56 1-22.37 
76.44 77.6B 
--~i----

Cu ts of Curley: 
, Albumilloids ..... .. .... . 
Water. . . . ....... . 

--=0_0. 1--=_00. Cuts of Bear: - -
Albuminoids .......... , . . . . . . . . . . .. .. . ..... .. ..... I 25. 6il 2:\.57 
Water. ... .. ..... .. .... ... ............... .. . 74.;l7 76.43 

------
100. 100. 

Cuts of Bonnie: 
Albumilloids. . . . .. .. ..,...... . . 
Water........ . ...... . ~ ..... , 

Cuts of Joe: 
Albuminoids . . . . . . . . . . . . . . . . . .. . . .... .. .. . . .. . 
"Water.. . . . . , ............... ' ... , . ............ . 

Cllts of Nancy: 
Albllminoids. . .. . ........ . ... . 
Water ... , ..... " ... .. .. .. , .. 

Cllts of J a(lk: 
Albuminoids. .. .. . ,. . ... 
Water, ............ . 

. Cuts of Slo(lum: 
Albuminoids. . . . .. ., ... ,. . .... . 
Water ................ ' ....... ,' .. , ......... , ..... . 

21.95 I 2B.57 
78.05 , 76.43 

___ 1 __ -

I_~~I--=~ ' 
22.07 22.82 
77.98 77.18 

--;------
100. 100. 

-23.441-23 .37 
76 . 56 76.63 

100. 100. 

25.80 23.67 
74 .20 76 .33 

100 . 100 . 

23 .69 23.24 
76.31 76.76 

100. 100. 
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TABLE XXXII.-CONTINUED. 

FIBRE (LEAN MEAT) OT!' CUTS. 
._-

8.' I No. 3. No. 7. No. No. 9. No.lO. No. 12. No. 13.1 No. 14. 

22 .22 not re! d. 24.43 I 24.13 23.73 22 .85 22.88 22.16 
77.78 75.57 75.87 76.27 77 .15 77.12 77.84 
--------

100. 100. 100. 100. 100. 100. 100. 
---------------------

21.18 22 25 24.65 22.70 24.45 23.26 22.35 22 .45 
78.82 77.75 75.35 77.30 75.55. 76.74 77.65 77.55 

--- ------------
100. 100. 100. 100. 100. 100. 100. 100 . 
--- ------------

28.70 2:3.Bl 23.97 24.00 22.07 22.81 24.17 22.27 
76 .:30 76.69 76.03 76.00 77.913 77.19 75.83 77.73 

--------- ------
100. 100. 100. 100. 100. 100. 100. 100. 
----------------------- ---

23.19 2:l.52 2B.il8 22 .38 23.82 23.27 23.l() 22.57 
76.81 76.38 76.62 77.62 76.18 76.73 76.85 77.4il 

-------------------------
I 100. 100. lOll. 100. 100. 100. 100. 100. 
-----------------------

23.77 25.43 32.72 21.BO 22.25 22.40 21.69 21.01 
76.23 74.57 77.28 78.70 77.75 77.60 78.:n 78.99 
--

. 100. j 100: 
-------..---

100. 100. 100. 100. 100 . 100. 
--- ---------._-----

24.25 21.92 23.83 21.81 22.42 "'J 33' ')3 1" 22.34 ~i .i. I .'.:J 
75.75 78.08 76.17 78.19 77.58 76.67 76 .85 77.66 

-----------------
100. 100. 100. 100. 100. 100. 100. 100, 
------------------

24.84 28.52 23.44 23.59 20.813 not rcd. 23.62 21.28 
75.16 76.48 76.56 76.41 79.17 76 .38 75.72 

-----.------
100. 100. 100. 100. 100. 100. 400. 
---- -------

23.66 23.29 23.56 22.04 22.95 23.16 23.67 22.53 
76.3'1, 76.71 76.44 77.96 77.04 76.84 76.33 77.47 

------------------------
100. 100 . 100. 100. 100. 100. 100. 100. 

------------
23.94 .25.15 24.82 24.02 2:L35 23.16 23.22 23.09 
76.06 74.85 75.18 75.98 76.65 76.84 76.78 76.91 

100. 100. 100'. 100. ~OO. 100. 100. 100. 
---------------------

22.44 23.31 24.29 23.46 24.58 23.56 22,.70 22.70 
77.56 76.69 75.71 76.54 75.42 76.44 77.30 77.30 

---._----
1 

---
100. 100. 100. 100. 100. 100. 100. 100. 

------
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TABLE XXXIII. 

Fibre of heart : 
Albuminoids. 
Water ... 

Fibre of lungs: . 

PER CENT. COMPOSITION OF MEAT 

Albuminoids. .. . . .. . .. .. . . ... . 
Water .. . ... . 

Fibre of liver: 
Albuminoids. . . . . . . . . . . ... . .. . . . . . . . . . . . . .. . .. 
Water ..... . . . . .... . . . . ..... . . . . . . . . 

Fibre of spleen: 
Albuminoids . .. ..... . . . . . .. ...... . . ... .... . ... . 
Water .... . 

Fibre of kidney: 
Albuminoids .... . 
Water ... . ...... . . 

Fibre of brain: 
Albuminoids . ... . . 
Water . .... . 

Fibre of stomaeh: 
Albuminoids ... ... . ... .. . 
Water . .... 

Sanborn Gov: 
FrancIs . 

18.05 16.75 
81.95 83.25 

------
100. 100. 

16.59 17.89 
83.41 82.11 

----1---
100. 100. 

20.65 20.21 
79.35 79.79 

100. 100.' 
------

18.52 
81.48 

17.58 
82.42 

100. 100. 

14.40 
85.60 

17.68 
82.32 

100. 100. 

11.58 11.72 
88.42 88.28 

100. 100. 

12.38 
87.62 

13.09 
86.91 

100. 100. 

Albuminoids.. .. .. .... .. ... ..... .. ' .... .... .... 14.37-11.46 Fibre of intestine: I 
Water...... ....... .. .... . . . . ... ..... .. .. .... 85.63 88.54 

I 100. ~-
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TABLE XXXIII.-CONTINUED. 

F lBRE (LEAN MEAT) OF ORGANS. 

I zeno~1 ClIl'le~ 1 Be.ar. BOllnie. J oe. I Nalley. Jltek. Sloellm. 

- - --
19.76 18.51 16.68 17.36 17.62 17 .78 17. 40 18 . 73 
80.24 81.49 83 .::12 82 .64 e2 . :38 82.22 82.60 I 81.38 - - - --- - --- ---- - ----- - ---

100. 100. 100. 100. 100. 100. 100 . 100 _ 
--- -----

17.81 17.72 16.92 16.23 17.64 17 .71 18.15 17 . DO 
83.19 82.28 83 .08 83 .77 82.36 82.29 81.85 82.10 

- - - - --
100. 100. 100. 100. 100 . 100. lOll. 100. 

- ----- - -- - --- - -
21. 04 22.05 20 .56 20.69 20.52 21.47 20 . 65 21 . :32 
78.96 77.95 79044 79::n 79.48 78 5il 79.35 78 .68 

------ - --- ---- - --- - - - - -----
100. 100. 100. 100. 100. 100 . 100 . 100 . 

------- ---
17.80 18.11 18.87 17.46 18.74 18.4(; 18.66 19 . 37 
82.20 81.89 81.13 82.54 81.26 81 .54 8I.H4 80 . 6B 

--- --- --- ---
100. 100. 100. 100. 100. 100. 100 . 100 . 

---- -------- - - - - --
14.fJ6 16.66 116.68 15.27 16 .74 19.67 17.52 16.04 
85.04 83.34 83 .:32 84.73 83.:l6 80.1m 83.48 8:3 . 96 

--- -- ---
100. IOn. 100. 100. I 100_ 100 . 100. 100 . 

---- --- - -
12.69 10.94 llAl 12.69 13.17 10 . GO 12.92 - 1B.:l5 
87 .B1 89.06 88.59 87.:31 86.8;1 8H.40 87 .08 86 .75 

--- ---- - -------
100. 100. 100. 100. 100 . 100. 100. 100. 

- -- - -- - -- - ---------- - - -- - -
13.15 14.26 12.89 13.B8 14. 72 14.08 1il 62 13 . 02 
86.85 85.74 87. 11 86.62 85 . 28 .85 . 92 86 .38 8G.98 

---
100. 100 . 100. 100. 100 . 100 . 100. 100. 

---
12.64 13.25 12.45 12.58 15.40 13.B2 14 . 28 13.78 
87.36 87. 75 87.55 87.42 84.60 86 .68 85.72 86.22 . ---

100. 100. 100. 100. 100. 100 . 100. 100. 

-- --
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TABLE XXXIV. 

PER CENT. COMPOSITION OF MEAT FIBRE (LEAN MEAT) 

Sanb'rn. Gov. 
Francis. 

Per (lent. of Alburoinoids ....... ' . . . .. .... .. . . ...... No.1 .. 22 41 22.84 
" No.2 .. 23.94 22.00 

'" . .... . . .... .. ... . .. No. 3 . . 22.22 21.18 
" . .......... . . . ..... . . ' . ..... No. 7 .. 22.25 

" ' . . .... . . ... ........ . , . ... .. No.8 .. 24.43 24.65 
" . .... .... .... ..... No.9 .. 24.13 22 . 70 

.. . . . .. , , .... ' . ... . ....... . No. 10 . . 23.73 24.45 

...... . . . . .... . . . . ...... No. 12 .. 22.85 23.26 
" .. ... . . , ................. ' .No. 13 .. 22.88 22;35 

" . .. ..................... No. 14 .. 22.16 22.45 

Total . .. . 208.75 228.13 

Average per (lent. of albumilloids. .. . . .. . .. . .. .. . .. . 23.19 22.81 
Average pel' (lent. of water ...... . . , . .... . . .... .. ... . 76.81 77.19 

100. 100. 
-------

No.1 No.2 

Pel' cent. of albuminoids.... . . . . . . . . . ... . . Sanborn ... .. . 22.41 23 . 94 
" ......... . . . . ..... Gov~ Francis .. 22.84 22.00 
" " ......... .. ......... Zeno ....... . 23.83 23.43 

.................. ' . Curley ....... . 23.56 ,22.37 
" . .. ..... . ....... . .. Bear . . . . 25.36 23.57 

" .... , " .. . .......... Bonnie ...... " 21.95 23.57 
" .................... Joe ..... . 22.07 22.82 
" ............. Nancy ...... . 23.44 23.37 
" " ..... ........ ...... .. Jack ..... , . .. . 25.80 23.67 
t, " ... . .. ... .... . .. . Slocum .... . .. . 23.69 23.24 

TotaL ..................................... 234.95 231.98 

AVElrage per cent. of albuminoids ........... ' 23.49 23.20 
Average per (lent. of watElr. . . . . . .......... ' . ' "'1 76 . 5~ 76 ' ,8, ~ 

100. 100. 
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TABLE XXXIV.-OONTINUED. 

OF OUTS ARRANGED BY ANIMALS AND BY CUTS, 
. __ ... ... . -

I Ourley. 1 Bonnie. Zeno. Bear. Joe . Nancy. Jack. Slocum. . 
23,83 23.56 25.36 21.95 22.07 23.44 25.80 23.69 
23.43 22.37 23,57 23.57 22.82 23,37 23.67 23.24 
23.70 23.19 23.77 24,25 24.84 23.66 2:1. 94 1 

22.44 
28.31 23.62 25.43 21.92 2;),52 23.29 25,15 23.31 
23,97 23,38 22,72 23,83 23.44 2:3,56 24.82 24 .29 
24.00 22,38 21.30 21.81 23.59 22.04 24.02 2il.46 
22.07 23.82 22.25 22.42 20.83 22,95 2B.35 24.58 
22.81 23.27 22.40 23.83 ....... 23.16 23,16 23.56 
24,17 23,15 21.69 23,15 23.62 23,67 28.22 22,70 
22,27 22.57 21.01 22.84 24.28 22,53 23.09 22.70 

--- --
233.56 231. 3.1 229.50 228,57 209.01 231,67 240.22 283.97 
---------------------

23.36 2:3.18 22.95 22,8(j 23,22 28,17 24,02 23.40 
76.64 76.87 77.05 77.14 76,78 76 .83 75.98 76,60 

----------------
100. 100. 100. 100, 100, 100. 100, 100 . 
-----------------------

No. B No.7 No.8 No.9 No. 10 No. 12 No. 13 No. 14 

22.22 .... " . 24.43 24.13 23.73 22.85 22.88 22.16 
. 21.18 22,25 24.65 22.70 24.45 23.26 22,B5 22.45 

23.70 2B.31 2B.97 24.00 22.07 22.81 24,17 22.27 
23.19 23.62 28.38 22.38 28.82 28.27 28.15 22.57 
23.77 25.48 22.72 21.BO 22.25 22.40 21 69 21.01 
24.25 21. 92 23.83 21..81 22.42 23.:33 23.15 22.34 
24.84 23.52 . 23:44 23.59 20.8B , . . . . . . 23.62 24.28 
23.66 23.2f! 23.56 22.04 22.95 23.16 23.67 · 22,53 
23.94 25.15 24 82 24.02 23.35 23.16 23.22 23.09 
22.44 2;) 31 24,29 23.46 24.58 23.56 22 70 22.70 

--- -
239.19 211. 80 239.09 229.43 2:30.45 207.80 2:30.60 225.40 
---

I 

-------------
23.921 23.53 23.91 22.94 23.04 23.09 23.06 22.54 
76.08 76.47 76.09 77.06 76.96 76.91 76.94 77.46 ----I -m~1 100. 1100. 100. 100 . 100. 100. 100. 

-
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TABLE XXXV. 

PEH OEN'l'. COMPOi:3ITION OF MEAT FIBRE (LEAN 

Pel' eent. of nlbuminoids-Snnbol'll. . . . . . . ' " . . . . . . . . ... . 
" -Gov. Fl'aneis.. . .. . .... ..... . .. . 

-Zeno ..... ....... ... . . .. . .. . .... . 
-Curley ... ..... . ... ..... . . . ..... . 
-Bear... . . .. . . . . .... . ... .. . . . . 
-Bonnie .. . .... . .. . . . .... .. . 
7".Toe . ... ... . . ... . .... ... . 

" -Nancy .... . . . . . .. .. ......... .... . . 
-Jaek.. . . . .. . . . ........... . 

" -Slocum . .. . ' . . . ... . . ...... . .. .. . 

Total . . .. ... . ........ '" .. .. . ... . 

Average p Clr cen'. of albuminoic1s.. . .. .... .. . . .. . . .. . 
A vel'age pel' cClnt. of watel·. :.. . . . . . . . ... . .. . 

TABLE XXXVI. 

Heart. Lungs. 

18.05 16 .59 
16.75 17.89 -19 .76 17.81 
18 .51 17.72 
16.68 16.92 
17 .36 16 .23 
17.62 17.64 
17 .78 17.71 
17 .40 18.15 
18 . 72 17 .90 

--------
178.6B 174.56 

17 .86 17.46 
82 . 14 82.54 

100. I~_._ 

AVERAGE COMPOSITION OF MEAT FIBHE (LEAN 

Albuminoid3 .. . .. . .. . 
Water ..... .. ...... .. , . 

I I Gov. 
Sanborn Franeis 

12.65 12 .64 
87 .35 87.36 

100 . 100 . 

... _ .. _--------_ ... _-----------~======--=:-
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TABLE XXXV.-CONTINUED. 

MEAT) OF ORGANS, ARRANGED BY ORGANS. 

Liver. Spleen. Kidney. Brain. 
! Lntes-

Stomach tines. 
----

12 .38!M.37 20.65 18 .52 14.40 11.58 
20 .21 17.58 17.68 11. 72 13.09

1

11.46 
21.04 17.80 14 96 12.69 13.15 12.64 
22.05 18.11 16 .66 10.94 14.26 12.25 
20.56 18 .87 16 .68 11.41 12 .89 12.45 
20.69 17.46 15.27 12.69 13.38 12.58 
20.52 18 .74 16.74 13.17 14 .72 15.40 
21.47 18.46 19.67 10 .60 14.08 1B.32 
20.65 18 .66 17.52 12.92 13.62 14.28 
21.B2 19 .37 16.04 13.25 13.02 13 .78 

---------
120.97 1134.59 ---

209 .16 18B.57 165.62 132.53 
---------1------

20.92 18.36 16.56 12 . ]0 13.46 ]3.25 
79.08 81.64 83.44 87.90 86.54 86.75 
----

100 . 100. 100. 100. 100 . 100. 
------------------

TABLE XXXVI.-CONTINUl!:D. 

MEAT) OF ALL ORGANS OF EaCH ANIMAL. 
~,--. .,----------

Bonnie. I Joe._ Zeno. Curley. Bear. Nancy. . Jack. Slocum. 
---------

12.98 13.05 12.65 12.57 13.45 13.31 13.33 13.34 
87.W M.M I ~.M • ~.a 86.55 86.69 86.67 86 .66 1------ 1100. 

100. . 100. 100. 100. 100. 100. 100. 
-
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One practical side of the enquiry is to determine 
whether American beef, as is often asserted, is more 
watery than English beef; theoretically this may be 
denied I but as the statement is sometimes made by 
men of intelligence, properly authenticated facts alone 
will decide it. The present investigation brings them 
forward on one side and awaits their presentation on 
the other. It is apparent from foregoing statements 
that the comparison, to be valid, can not be based on 
the direct analyses of samples of flesh, but must be 
along some such line as is here adopted. Direct com
parison would only lead to contradictory and incom
prehensible conclusions. 

In arranging the cuts of all the animals, thereby 
to eliminate 01' neutralize any possible errors, in 
accordance with their percentages of water, the follow
ing order results: 
No.3 ..... 76.08 pel' cent. wat.er 
No.8 . .. . .. 76 .09 per cent. water 
No. 7 . ..... 76.47 per cent. water 
No.!. . . . . 76.51 pel' cent. water 
No.2 ...... 76.80 per cent. water 

No. 12 .... . 76.91 per cent. water 
No. 13. . .. 76.94 per cent. water 
No. 10 . . . . . 76.!J6 per cent. water 
No. 9 .... . 77.06 per cent. water 
No. 14 . .... 77.46 per cent. water 

This is different, as will be noticed, from the 
order of cuts arranged for fat and proves, if anything, 
that watel' and fat have no functional relation to each 
other. The difference between the lowest and highest 
is also not great, but since it results from a comparison 
of values, each one of which is the resultant of 10 sep
arate analyses, it is in all probability real and must 
have a cause. Can it be, thatmnscles performing more 
work and thereby undergoing more rapid physiological 
changes, that would result in the production and ac
curiiulation of greater quantities of metabolic products, 
imbibe a greater quantity of water for the preserva
tion of· their functional activityf If true, the fact 
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might be proved by an examination of the muscles, 
that constitute the euts and the work which each is 
called upon to do in sustaining the weight of the body 
or otherwise. This is left, however, to others and 
reference only made to the diagram on page 56 for 
guidance. 

Clearer still would the organs of the body reveal 
the fact, since their aetivity dming life never ceases for 
a moment, and indeed, each of them contains an 
amount of water much greater than the cuts, though 
the o1'dol' in which they range fails to place the heart, 
as might be e;-;:pected, at the end of the list, for which 
anomaly, perhaps, an explanation might suggest itself 
without difficulty. 
Liver .. . 7n.88 pCI' cent. of water 
Spleen .. 81.64 pel' cent. of water 
Heart. . 8:2 .14 per cent. of water 
Lungs ... 8:2.54 per cent. oj' water 

Kidney ... . 8:3.44 pel' cent. of water 
St.omach . .. 86.54 pel' cent. of water 
Intestines .80 .75 per cent. of water 
Brain. .. .87.90 per cent. of water 

As to the wat(~l' contents of the whole animals, 
derivedfrolll the two series of facts ascertained, the 
order is as follows: 

BY UU1'S BY ORGANS BY BOTH 

Pel' cent. of wat.er. Per cent. of Wl>f.Br. Per cent. of water. 
Scrubs. ... . .. 70.~9 Gl·a.des. . .. . .. 86.62 Scrubs ... . . .. 81.47 
Hereford ...... 76.75 Scrubs ....... 86.6(; Grades. . . .. . . 81. 71 
Grades . . : .... . 76.80 Shorthorn ... . 87.35 Hereford ... . . 81.86 
Shorthorn. . . . 77.00 Angus ....... 87.3D Shorthorll .... 82.17 
Angus. : ....... 77.10 Hereford '" . 86.98 Angus . ...... 82.24 

It is worth mentioning in this connection that the 
agreement in t.he percentages of water for . the two 
animals of each gronp, both in cuts and organs, is re
markable and insnres confidence in the trustworthiness 
of the factors. 'l'he differences between the water 
contents of the gronp~ are small, but, if resting on race 
traits, of influence upon the quality of the flesh as an 

7 
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article of food. Barring individual peculiarities it 
places in point of pcdatability, or rather" jwiciness of flesh, 
Ang~ts and Sh01'thO?"ns ahead of Grades and Heref01"ds 
and these again ahead of Scr"ubs, which experience as 
judged by public demand seems to justify. 

c. The loss 1"ecorcled. The organs. 

Animal flesh contains, besides fat, water and pro
teid bodies, mineral salts and metabolic products; the 
proteid bodies are not all alike and the metabolic pro
ducts quite numerous, both being rich in nitrogen; but 
while the former contain, practically, equal amounts of 
this element, the latter vary and exceed it in quantity. 
Thus an element of ullcertainty is introduced in the 
estimation of proteids, when obtained in the usual way 
of multiplying the nitrogen by 6.25. 

The metabolic products form, however, only a 
small fraction of the weight of the flesh, so that the 
errol' committed is small and, in addition, nniform, and 
need be considered only in judging the loss l'eported 
in the analyses. T'his consists chiefly of mineral salts 
and non-nitrogenous extractive matters and gives a 
fairly correct expression of their quantities, excepting 
in a: few instances where the samples had turned 
mouldy before analysis; these need not be specially 
mentioned at present. In the analyses of liver the loss 
includes glycogen and sugar, of which a considerable 
quantity must be present. 

The statement is ventured that under normal con
ditions blood, heart and lungs beal' to each other a 
proportionate relationship and are really dependent 
upon each other; a great heart means great lungs and 
much blood and vice ve1'8a; conceding a certain power 
of compensation the three together may be taken as a 
f&ir indic&tion of &u animal's vital power, not alone in 
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reference to work but also as concerns bulk and ability 
to attain it. It would likewise, then, bear a distinct 
relationship to live weight, a fact which has already 
received attention in table XXVIII. This dependence, 
however, of the one upon the othel' is yet better 
brought out by referring the weight of the three organs 
not to live weight, but to what 'may be called body 
weight, the live weight less the weight8 of the contents 
of stomach and gnt8, which for this purpose may be 
looked upon as mere aceidental incumbrances. 

Unfortunately the weights of the empty stomachs 
of three of the animals were not taken at the time of 
slaughter and the deficiency must be supplied by 
assuming them to be the same as those of their fellows; 
this, doubtless close aPPl'oxinmtion, gives the following 
results, to which for better comparison the previously 
printed table is added: 

TABLE XXXVII. 

PER CEN'l'. OF HEART, BLOOD AND LUNGS TO 

BODY WEIGHT and to LIVE WEIGHT. 

Short Horn { 4.81 p.c . . Short Horn r 4.45 p. c. 
4.81 p. c. l 4.39 p. c. 

Angus f 4.77 p. c. 
l 4.71 p. c. 

Angus J 4.4:) p. c. 
l 4.85 p. c. 

Grades I 4.70 p. c. 
l 4.68 p. c. 

Grades J 4.54 p. c. 
\ 4.40 p . c. 

Scrub { 4.68.p. c. Scrub f 4.33 p. c. 
. 4.87 p. c. (? ) l 4.56 p. c. en 

Hereford { 4.5:3 p. c. Hereford { 4.22 p. c. 
4.14 p •. c. (n 3.87 p. c. ( ~ ) 

If the views expressed are correct, and they cer
tainly have much in their favor, then with the greatest 
percentage of heart, blood and lungs to body weight, 
Shorthorns stamcl first in the power of beef prOd1tction, with 
the other breeds following in the order of the table. 
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'd. Composition of the blood of the e,rperilnentaZ animals. 

If vitality, as measured by the proportionate weight 
of heart, blood and lungs to that of body, is causally 
connected with growth or, as put here, beef production, 
a comparison of the analyses of the blood from the 
experimental animals would be of general and great 
interest. Fortunately the writer was able to complete 
this work while the Bulletin was in press, and before 
the last form was printed. 

As previously stated, the examination of the blood 
of the various animals was part of the proposed plan of 
investigation, but had to be given up' for the reasons 
mentioned, l!'ibrine and total solids were determined 
in the .various samples of blood fl'om the first animal 
killed (*). J n the case of the others only one sample 
of about half a pint of blood was reqnested, which was 
placed in a Mason jar, sealed and put aside fOl' an 
hour, when it was carried with due cal'e to the Labora
tory, It had then congealed, completely so, at the end 
of two hours, so that the glass could be inverted with
out starting a single drop of fluid. A sample was 
then taken by pushing a wide and clean cork hor81 
through the mass to the bottom of the jar, moving it 
gently from side to side and dexterously lifting out the 
section upon a watch glass; . this was immediately 
weighed and dried to constant weight at, finally, 105 
degrees 0, This was the raw material upon which the 
subsequent work was executed, In'" two instances, the 
samples were received after the lapse of several hours 
when serum "began already to exude from the cake; 
these are marked, 

The idea underlying was, that if quantity of blood 
was a factor in determining vitality, "quality would be a 

(*) Joe, with duplicate determinations of 0.33 and 0.51 pel' cent. of 
fibrine in the original blood. 
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no less effective one. Growth and stability of the animal' 
body, meaning thereby nothing bnt increase or main
tenance of body weight, depend upon the quantity and 
quality of blood that courses through it; it furnishes the 
material out of which the body builds itself up and, as 
this building up is a work involving weal' and tear, it 
also carries away the debr'is. This latter, consisting of 
a multitude of bodies more or less detrirnental to the 
organism itself, beal's a certain l'elation to the 
embolemic oxygen borne along by the red blood C01'

puse-les; abundance of these means, thel'efol'e 1 abun
dance of oxygen, and abundance of oxygen means 
healthful change, normal metabolism, bodily vigor, 
and superabundant physical development dll1'ing the 
period of youth. 

A determination of iron in blood might thus 
enable us to caleulate its equivalent in haemoglobin (*'), 
and this again its proportionate weight of red blood 
corpuscles (t).We would thereby obtain an expres
sion of the embolemie power of blood, which in tum 
would bear a definite relation to the vital power or beef 
production of the individual. 'rhis relation, however, 
seems not to be a simple one, as a glance at the table 
will show, and, since the points involved are neither 
clearly elaborated nor as yet well understood, it is 
deemed best to give the facts and await their explana
tion at some'future time. 

(*) Hammal'sten, English tmnslation, page 69, haBllloglolJin frolll ox 
contains 0.40 pel' cent of iron. 

(t) Ibid.-Page 83, red blood corpuscles eontain in 1000 parts of dl'ied 
substanee for human blood: 868-943, and for clog's blood 865 pal'tB of 
haemoglobin. 



TABLE XXXVIII. 

COMPOSITION OF BLOOD OF EXPERThfENTAL ANHvIALS. 

I ci . 
N f · 1 I H.:S ~ <Ii :.: S arne 0 anIma. . ... . ... . . .... . . . ......... : 0 ~ . 11) • ' ::: <:;)-.. ~ 

l .n .~ 0 .- H M • ~ ~ 

.§ ~ ~ § a ~ § ~ a ~ .s 
w C!:5r:.. N . 0 ,Ill III I '" Z I '" w 

Weight of blood in pounds... . ...... .. 160.5 !159.5 :51.5 - 150 .0 159.5 - I 50.5 159.3 i 56 0 i 52.0 1"'46.5 
Weight of·blood taken for analysis (grams) .... 177.55 165 .75 .96.70 !6R .78 !73.69 I 83.951 11.81: 93.381 70. 05 i• 72.96 
Per cent. of solids in blood........ . . . 121.20 21.72 120.63(*) ~21.08 i21.58(*) : 23.001 23 .69j 21.25

1
. 21.80

1
. 20.09 

Per eent. of fat in solids ... ... .. ... . ... . .. 0.581 0.32
1 

0.40 I 0.42: 0.33 ! 0.261 I 0.48! 0.60 : 0 .38 
" proteids in solids ............. . .. 86.71

1
86.84 91.98 I 92.60: 89 .77 . 88.691 ; 90.041 85 .441 84.93 

" ash in solids .... ...... . .. . .. . I 3 .77 3.52 3 .37 I 3 .311 3.58 I 3.551 ! 3.751 3.551 3 .61 
" loss in solids .............. . . " 1 8 .94 j 9. 321 4 .25 . 3.67\ 6 .32 \i 7 .50f i . . 5.731 10.41 ., 11.08 

--j--I I --;--.- _ ._-,--
ilOO. 1100. 1100. 100. \100. 100. I ,100. 1100. !100. 

Per cent. of iron (Fe.) ill ash .. ............. 16 .26 '-::- 6.71 - 7 .28 1\7.15 - 7.071--1 7.12\7.30 1 7.12 

pe~ cent. of iron :Fe.) in solids . .. . . . . . . .. " 1 0 ~ 23: . 0 ~ 21~ 0. 2~: 0. 2~~! 0 ~~56 0. 251' i 0 ~ 2671 ° ~~59 1 ° ~ 257 

Pel cent. of .~sh III blo?d ................... i O./~9~ ! 0.1640 !0.690~ 0.6~tI ! O.I~~~ 1 0.8~~~ ! 0./96~ ! 0.1~39 io.I~52 
Per cent. of lIOll (Fe.) III blood . .... . .... .. ;0 . 0000 0.04690.0466 0.0008.0.00u~ 1°.0011 .0.05610.006.50.0016 

Per cent. of haemoglobin in blood ....... .112.50 11.72 11.65 12.701 13.80 14.42 1 14.17 14 .12112.90 
Per cent. of red blood corpuscles in blood. .. i 14 .53 13.63 13.55 14 .77! 16.04 1 16 .671 i 16.48 16.42! 15 .00 

(*) Samples not in good condition. 

I-' 
o 
l'V 
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A number of additional points invite attention; 
but as the concluding part of the investigation, to be 
published in a separate bulletin, will afford the proper 
opportunity to discuss them, they are deferred. 

I express to Me. O. P. Fox, who has done all the 
preliminary and the larger part of the analytical work ' 
and to Mr. S. Dinsmool' my obligation for their 
patience and fidelity in following directions, and close 
with this: 

8. REs~rATEMEN'r OF THE CONOLUSIONS REACHED: 

1. That, in the q'lUmtity of fat produced in the 
feedh~g of cctttle, lJ·reed e;certs an inflttence, and, lookin{} 
ca the question jj'om aC01mnerciaZ' standpoint, that Sho},t
horns and their grades are superior and1JWre lJ1rojitable 
than other b·reeds of cattle. 

2. That, in point of palatability , 01' rather ,7uicin.ess 
of flesh, Angt.ts and Shorthonzs are ahead of amdes and 
Herefords ,. and these agCliin ahe(ul of Sent!>s . 

.'3. That ShM·thon·/,s stw~d jirstin the power of beef 
prod~~ction with An.rJ~ts, Ora.des, Scrubs, and Herefords, 
folloUJingin the order given. 
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