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THE COMPOSITIon OF BEEF FAT. 

PART I. 

HISTORICAL PART. 

The Origin of Fat. 

The views upon the origin of body fat have 

undergone a number of ohanges in the last sixty or seven-

ty yeare. These views have ohanged from the idea that 

body fat originated from the ingested fat to the later 

views that it originated from either protein or oarbo-

hydrate or a misture of these. Hawk's Physiological 

Chemistry Bupports the idea that it may be formed from 

three sources; ftBody fat is formed partly from the 

ingested fat and partly from the carbohydrates and the 

'oarbon moiety', i.,e., oarbon content of protein 

material in the food ft • 

Each investigator has questioned the theories 

of the others until at the present time one is able to 

find 'a great deal of material in support of anyone view. 

Rosenfeld (Ergebnisse der Physiologie 1(190a), I, p.651-
" , 
678) gives Dumas and Prout credit for the theory that 

body fat originated directly from the food fat as early 

as 1840. But under more careful research Liebig demon-

atrated that food fat will not aocount for all the fat 

of the body and proved his point by the fact that the 

fat from 00W8 milk may be greater in quantity than the 



· 0" 
fat- o,ntained in the food. . And in the light of data shown 

.,. 
.(, . 

L. 

elsewhere in this paper it is very olear that a-portion of \' ~ I " 

the fat of the oows milk does oome from another souroe. 

He also investigated the fats of sheep and hogs finding 

the fat of each speoies of animal to be mo're or less 

peculiar and differing in oomposition from the fat taken 

in as food. "'In hay or the other fodder of oxen" no 

beet suet exists" and no hogs lard oan be found in the 

potato refuse given to nine"'. His oonclusion was that 

bOdy fat had its source· in oarbohydrate food, whioh view 

was in harmony with the experienoe of Agrioulturalists 

as to the use of this food in fattening animals for 

market. 

The next theory to gain oredenoe was that of 

Carl Voit , (Hermann's Handbuoh der Phyeiologie 6(1881) 

'1 Th*il S. 1 - 575). After elaborate feeding experi-

menta, he conoluded that the fat of the body was due 

primarily to, protein ' and t bat the oarbohydrate or fat 

of the diet serves only to proteot a part of this protein 
I," 

from· oxidation. Pfluger finds fault with the theory of 

Volt, olaiming that his ' data · was baaed upon erroneous 

analyses of meat used in his experiments. (Pfluger" 

"~rohiv. f. die Gesammte Physiologie", 51" 229, 1892 

and 77" 5a1, 1899), 

Ho flfiann , (Hawk Physiologioal Chemistry) in 

experimenting with fly maggots thought he found very 

s'atisfaotory and oonclusive proof of the formation of 
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fat from protein material. He divided them into two 

groups, analyzing one group for the normal oontent of fat 

ancf the other ,roup, after having developed for some time 

.in baood (84 per oent of the solid matter of blood plasma 

being protein) was analyzed for its peroentage of fat. 

It was found that the fat oont ent had inoreased from 700 

to 1100 per oent as a result of suoh a diet. 

Hawk (1.0.) gives Pettenkofer and Voit oredit 

for the most oonolusive evidenoe of the formation of fat 

from protein~ These investigators fed dogs large amounts 

of lean meat daily, and through subsequent urinary and 

feoal examinations were enabled to aooount for only a 

part of the ingested oarbon, although obtaining a sat ie-

faotorynitrogen balanoe. This discrepanoy in the 

carbon balance was explained upon the theory that the 

protein of the ingested meat had been split into a 

nitrogenous and a non-nitrogen~us portion in the organ-

ism, and that the non-nitrogenous portion, the previously 

mentioned "oarbon moiety" of the protein, had been sub

sequently transformed into fat and deposited in the tissues . 

of the body as suoh. 

E. Weinland (Physiol. lnst., Munohen Z. BioI., 

52,441 - 53) working with the larvaS of Calliphora 

(blow-fly) to prove that fat is formed from protein, 

ground them in a mortar with Witte's peptone and water 

to form a homogenous mixture. He placed these mixtures 

at 38° 0 for twenty-four hours a~d determined the fat 
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oontent. It was found to have inoreased as much as 

fourteen per oent in some instanoes. The aotive agency 

in this transformation of fat is the larval tissue sinoe 

the tissues of both the dead and li~ing larvae possess 

this property. Data are given from control tests ' which 

show that the action of bacteria in this transformation 

of protein was excluded. 

The theory that fat is formed from protein is 

still an open question but in the absence of protein fat 

is not stored in the organism showing that protein feed

ing is oonducive to fat formation. Another view quite _ 

common today is that the body fat is formed partly from 

the fat of the food, particularly in Carnivora and partly 

from the carbohydrates of the food, in herbivora, in 

whose diet this food stuff forms such a large part. 

G. von Bergmann and K. Reicher (Berlin, Z. 

exper. Path, 5, 761) oould not substantiate Pavy's 

hypothesis that carbohydrates are converted into fats 

in the intestinal walls. 

The next phase of this problem to receive 

attention by the investigators was to prove that the 

food fats may be deposited as such in the fat tissues 

of the organism. Radziejewski in 1866 (Centralb1. 

f'ur · d. Hed. Wissensoh. 1866, 353) (Virchom Archiv. 

43(1868), 268 - 286) by feeding erucic acid and rape 

seed oil failed to secure a marked deposition of erucin. 
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He also found that while the sodium soap of palmitic acid 

and rape seed oil was readily absorbed in the intestinal 

oanal, only small traoes of the f'oreign fat oould be de-

tected in the body of a dog. This led him to the oonclu-

sion that inasmuoh as there was a deposition of fat the 

. animal organism was able to synthesize a foreign oil into 

a neutral fat. 

Subbotin's (Zeit. fUr Bio1ogie 6(1870)', 73-94) 

work resulted almost the same as Radziejewski's. His 

work showed that the direot transferenoe of the fat of the 

food, from the intestinal canal into the fatty tissue to 

be highly improbaQle. But Franz Hofmann's (Zeit. fur 

Biologie 8 (1872) 153-181) experienoe with a dog, led him 

to reaoh the very opposite conolusion. He starved a dog 

weighing twenty-six kilograms until its weight was reduoed 

to sixteen kilograms. It was then fed for five days on 

a little meat and large quantities of fat. Upon being 

killed the body was found to oontain 1353 grams of fat, 

of whioh only 131 grams could have come from the protein 

used, assuming that this material oan serve as a fat 
. 

former. Muoh of the fat found therefore was probably 

derived from the fat of the food. This seems to show 

that the oe1ls along the intestinal canal absorb the fat 

as it is contained in the food. 

And to demonstrate this fact of the absorption 

of fat, A. V. Fekete, (Physiol. Inst. Univ. Budapest. 
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Arch. ges. Physiol. 139, 211-33) investigated the form in 

whioh fats are absorbed. For this experiment he employed 

lanolin (wool fat) 6n account of its at.ability and also .. 

olive 011 containing aa~ fons to render insoluble and non-

absorbable any fatty acids already there. A lanolin 

emulsion brought into an isolated piece of small intestine 

was found not to be absorbed as such. In faot, in some 

experiments the amount of ether soluble substances in

creased, indicating that the secretion of fatty substances 
\' 

is stimulated by the presenoe of fats in the intestine. 

The lymph of starving dog~, as well as that of suokling 

dogs fed on lanolin emulsion or on olive oil containing 

Ca,showed no difference in their fatty acid content , a 

fact which cannot be attributed to error or to individual 

differences. The author conoludes that the absorption 

of fat occurs only in dissolved form. In justification 

o:f his choice of determining the fatty acid content of 

lymph as a measure of absorbed fat, other experiments were 

made which showed that absorption of fat occurs only 

through the lymphatic system. 

O. Frank (Archiv. f. Physiologie, 1892, 497 

and 1894, 297) explains how the fat absorbed by the intes-

tinal cells may be carried by the lymphatic vessels to the 

thoracio duct and thence to the--llenOtts oiI'oulation. But 

a portion of this fat must pass through the liver, whioh 
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organ, J. B. Leathers, (Lanoet, 176, 593-9) thinks must 

ftdeaaturate ft the fat, making it more available as a source 

of energy, thuB preoluding a chanoe for it to be stored 

in the body in the same form as it was ingested. He also 

states that a conversion in the liver of food fat into 

phosphatide fat or organized fat may preoede this ·d.satur

at on·'. 

A. Lebedeff's (Centralbl. fur d. Med. Wiseensch 

8 , ~1881) work with dogs, supports the view of the laying 

up of a foreign fat by the oel1s of the fatty tissue. 

He starved two dogs _for a month, oausing them to lose 

forty per oent of their weight and oompletely breaking 

down their body fat. One dog was fed linseed oil and a 

little fat free meat and the other mutton tallow. In three 

weeks it was found that they had laid on enough fat to 

regain their original weight. Upon analysis of the fat 

taken from the dog fed upon linseed oil, a fat, 'very sim

ilar to linseed oil both in its physical and chemioal 

properties, was obtained. The fat samples taken from the 

second dog o'ompared very favorably with mutton tallow. 

Both dog~ , were 'in good physioal condition. But in his 

later experiments it was demonstrated that more work 

needed to be done along this line to verify his first 

conclusions. While tributyrin was absorbed in the in-

testinal canal of the dog, but very little of it could 

be detected in the fat samples analyzed. Also geese fed 
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upon peas and staroh and peas and butter did nO.t lay on 

any ' appreoiable amount of. fat. ('Z:eits. fur Physiol. 

Chemie 6(1982) 139-154).: 

Immanuel Munk obtained very favorable results 

to prove that food fat was stored up as such in the animal 

organism. (Virohom. Arohiv. 95 (1984) 407-467). He found 

rape seed oil and eruoin in the fat of dogs fed upon it. 

He fed 2858 grams of the fatty aoids from mutton tallow 

to a dog and suooeeded in obtaining a deposition of this 

fat in the dog. But he was of the opinion that such a 

deposit of foreign fat was not permanent as the animal in 

questi"on was able to syathesize this foreign fat into its 

ownspeoifio kind of body fat as fast as needed. 

Salkowski (Festsohrit)t f. Virohoms Jubilaum 1891, 23) 

showed that oleio aoid is ohanged over to a solid fatty 

acid in the animal body, thus · confirming the work of 

Munk. 

Rosenfeld (Allgem. Medizin Cen~ral-Zeitung 1897, 

Mr.SO) after starving a bitoh dog, fed it upon mutton 

tallow and found that the fat as later analyzed proved 

to be almost pure mutton tallow. When the dog was fed 

meat poor in fat, its milk oontained fat whioh gave the 

same iodine value as mutton tallow. 

w. Lummert (Pfluger Arohiv. 71 (1898), 176-308) 

endeavored to investigate the propert1es of those fats 

laid on during the feeding of fat free food, such as 

protein and oarbohydrate. He starved his dogs until they 
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were as fat free as possible and then fed them on a diet 

of proteid. His ducks and geese would not feed on a diet 

of fat free food. The four dogs were fed as follows; 

two received fat free meat, oasein, sodium caseinate and 

starch, the' third in addition to the above mentioned diet 

received oane sugar, the fourth laevulose. The physioal 

and ohemioal oonstants of the fats of the four dogs did 

not vary from one another and were within the limits 

already found for such animal fats. But the laying on 

of ' this fat was not suffioient to warrant his concluding 

that it was due to carbohydrates • As to the composition 
. 

of these fats he is satisfied that they were the triglycer-

ides of the three acids, palmitin, steario and oleic and 

that the fatty aoids or alcohols of the fatty series were 

present in a minimum amount. 

nosenfelds later work along this line convinced 

him that the laying on of foreign fat was ,permanent, 

direotly in confliot with the work of Munk. (Verhendl. des 

17, Kongress f. inn Med. 1899, 503). In this work l).e 

endeavored to produce a laying on of food fat bJ" feeding 

mutton tallow and cocoa butter to a dog. He succeeded 

in this and after .tlSdontlnufng this feed for a month 

he was able to obtain samples of fat from the dog which 

seemed to be almost pure tallow. And furthermore, he 

showed that dogs were able to use this foreign fat in 

much the sarne manner as their own. To verify his previous 
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work he fed mutton tallow to gold fish and carp whose fat 

has an iodine value of 108 - 110 and found a gain in fat 

as high as ten per cent in some instanoes. (Berliner 

Klinisohe Woohensch 1899 Nr. 30). But as the iodine 

value 'of this fat was now only 79 and the io~ine value of 

mutton tallow is only 33, he felt as though he had proven 

conclusively that the mutton tallow had been laid on as 

suoh. These results tend to verify his contention that 

body fat is formed from food fat and that the kind of food 

determines the kind of fat. 

V. -Henriques and C. Hansen (44 Ber. K. v't. 

Landbohojskoles Lab. Landokon Forsog (Copenhagen) 1899) 

fed linseed oil to pigs and the iodine value of their fats 

indicated the presence of linseed oil as such in the samples 

examined. 

Rosenfeld (Allgem. Med. Centra1-Z~itung 1901 

Nr. 73), working upon carnivorous Bea animals found more 

evidenoe to support his previous conclusions. His results 

are as follows, showing that the iodine value of the animal 

fat varied aocording as the food fat:- ' 

Animal Investigated ~ Fat- Iodine Food 10' Fat Iodine 
Value Value 

Cottus scorpius 13.0 118.0 Carc • Maenas 4.9 142.0 

Homarus Vulgaris 6.9 97.8 P1euroneotes 9.8 107.0 

Ammodytea lane. 13.Q 124.0 24.0 125.6 

Rhombus Max 13.0 134.4 Plat • Ammo- 24.0 125.6 
dyteB tobiamuB 

Further than this, he fed barley to rabbits and 
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notioed that their fat had the 8~me greasy, white appearance 

as barley oil. (Ergeb. dar Physio10gie I. 1, S5~-678). 

- C. Amthor and J. Zinc (Zeit. fu~ analyt. Chemie 

1897, 1-17), through a series of experi~ents upon 25 animals 

both wild and domesticate!, found that the fats of the 

wild oarnivora in having higherphysioal oonstants and lower 

Iodine values and the similarity ,of the fats of the wild 

herb~vora is therefore due to the similarity of the feed of 

the sheep, ox and horse. . These animals living upon green 

stuff·& have a hard fat indicat ing a low content of Olein, 

while those ~nimals if fed on corn would show a soft fat 

probably due to a soft oil in the corn. 

J. Sanarens (Lab. Agr. Havre. Ann. fats. 4, 72-5)j 

oonfirms the opinion that the fat ·of pigs and cows fed on 

ootton seed meal as well as the butter fat gives a Ha1phen 

reaotion oorresponding to 2-4 , per oent of added ootton seed 
( 

oil. The Beoohi test is positive on fats but negative on 

fattyaoids. ' The physioal and ohemica1constants are 

praotically the same as those for fats from similar animals 

fed on corn. 

J. Kohnig and J. Schluckebier ( Z. Jahr. genussm., 

15, 641-61), in their studies upon the influenoe of fat in 

ratipns upon the fat o~ pigs,used pigs six or eight weeks 

old. They were fed on milk, potatoes, ootton seed, coooa

nut oake, sesame oil and oorn for varying lengths of time, 

from fifty-two days to one hundred seventy-four days. 

In ,nearly all oases it was necessary to feed milk and barley 
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meal to keep up the appetites of the pigs. The fatty 

tissues of the back, head, hams, bellies and intestines 

were separated and the fat extracted with ether. A com-

parison of the sapbnification number, Iodine value and 

refractive index of the fats and volatile fatty acids of 

the various parte of the body, with that in the original 

rations indicate that the variety of food has no influence 

upon these constants and that, with the exception of the 

intestinal fat, they ' are the same for all regions. The 

intestinal fat has a higher melting point (410 ) and a 

lower Iodine value (58.a) than any other fat. All the 

fat from the cotton Beed fed pigs gave the Halphen reaction 

for cotton Beed oil. Similarly in the case of sesame oil, 

all the fats showed a positj.ve test by the Batidouin method, 

contrary to what would be expected, as the butter fat from 

cows, similarly fed, has never been known to respond to 

this action. 

In Bulletin No. 29,1893 of the Texas Agricul~ur

al JOl1!ge, it was found that the feeding of cotton seed 

meal and cotton seed influenced to a less degree beef tallow 

and lard, while on mutton suet its influence was almost as 

marked as upon butter. The melting point of lard from the 

cotton seed meal is notably higher than where the hogs are 

fed on other grains but there is nothing distinctive in 

the Iodine value. The Iodine values ran as high as fifty-

two while the melting point was up to 48.5 degrees. 

Butter ~rom cows fed a three-fourths ration of cotton seed 
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meal gave an Iodine value of 35.7 and a melting point of 

41.5. In the case of sheep three samples of fat were 

taken from the kidney, caul and body fat. The melting 

point of the kidney fat in two sheep show a difference of a 

little more than four degrees, the melting point averages 

about 50.8 degrees as compared with 45.8 degrees where the 

sheep were fed on corn meal. The Iodine absorption of the 

body fat shows a variation of more than eleven running from 

twenty-seven in the body fat of cor~ meal fed sheep to thir-

ty-eight in cotton seed meal fed sneep. In the case of 

cattle, two steers were fed on corn and eight were fed on 

raw seed, boiled seed and parched seed or meal. The aver-

age melting ~nt for the two fed on corn is 46.3 degrees 

for kidney fat. The average for the same fat from the 

other eight is 50.4 degrees, a difference of 4 degrees in 

favor of the steers fed on cotton seed meal. For the 

caul fat the average analysis from the two steers fed on 

corn is 43.5 degrees, while the average analysis from the 

eight steers fed on cotton seed is 49.7 degrees, a differ-

ence of more than 3 degrees. In the body fat (loin fat) 

with an average from the corn fed steers of 36.9 degrees 

and from the eight steers fed on cotton seed meal an aver

age of 45.6 degrees or a difference of nearly 9 degrees. 

This is the most marked case. 

absorption are disappointing. 

The results of the Iodine 

There is no regularity, 

but if anything the effect of the cotton seed meal seems to 

lower the Io dine absorption. 
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P. M. Raikow (Chem.Ztg. 28(1904), 272-273), 

working along the same line gives evidence to show that 

bears living upon hazel-nuts lay on a fat si'milar to 

that of hazel-nuts but having lower physical values and 
\.I 

higher IQdine values than the dog, fox or cat. 

J. H. Grisdale (Ontario Agricultural and Expt. 

Union "Rpt. 1902, 41-42) commenting upon the softening 

influence of corn oil, states that the feeding of skim 

milk or whey will tend to insure firm pork and that in 

the feeding of corn some other food must be ~iven to 

offset the softening influence of the corn oil upon 

the pork. And in support of this O. Lemmerman and 

G. Linkh (Landw. Jahrb. 32 (1903), 635-653) state that 

bacon from pigs fed on palm nut cake is firmer than that 

of pigs fed on corn. 

Henriques and Hansen (Skand. Archiv. Physio1. 

14(1903), 390-397) fed hens linseed and hemp seed and 

were able to prove that port ions of the fat from such 

food passed into the egg unchanged, thuB showing the 

egg to be very si~ilar in this respect to the body fat. 

S. Weiser andfA. Zaitschek (Pfluger. Archiv. 

93(1903), 128-133) fed maize and broom corn seed to 

geese but did not succeed in causing a deposition of 

the fat of these two grains. They did, however, prove 

that the fats gained by the geese from the two grains 

were identical. Inasmuch as these grains differ in 

chemical composition, it seemed to show that the fat 
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was formed from the carbohydrates present as the fat in 

. 
the grain did not equal the amount of fat laid on. 

Zaitschek (PflUger, Archiv, 98(1903) 614-622) upon feed

ing hens whole milk found the formation of a body fat 

very similar to butter fat but lacking the volatile acids 

of such fat. 

A. D. Emmet and H. S. Grindley (Jour. Arner. Che~.Roc-. 

27(1905), 263-270) to prove their assertion that the oil 

of cotton seed may be stored up as such within the body, 

fed cotton seed meal to hogs and were able to find in 

the lard of the hogs a considerable quantity of cotton 

seed oi 1. 

Martin Thiemich (Jahresber1cht fur Kinderheilk 

61, 174-177) to show a definite deposit of palmin,fed a 

dog in pup as much pa1min as possible (containing olein 

and pa1mitin). The Iodine value of the fat in the newly 

born puppies was from 45.9 to 47.4 and the subdermal fat 

of the mother had the Iodine value of 30.9 to 31.7. 

Normal values are 70 for the fat of a puppy and 50 for 

the subdermal fat of a grown dog. 

shows a definite deposit of palmin. 

This the author thinks 

E. Abderhalden and ~. Brahm (Z. Physiol. Chern., 

65, 330-5) found that the fat deposited after feeding large 

amounts of mutton tallow or rape seed oil gave the reaction 

of the fat fed. This was not the case with the c-el1 fat 

separated from the depOSited fat by digestion with gastric 

juice or with dilut e Hel. 
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Ox 

Ox 

Ox 

Ox 

Ox 

Cow 

Cow 

Cow 

Hog 

The Effeot of Good and Poor Nourishment 

Upon the Water and Fat Content of the Animal Body. 

crar1 Voit's experience (Hermanns Handb. d. 

Physio1. 8(1881), 1-575) along this line showed that 

where insufficient nourishment is given to any organism 

the whole body becomes watery; while on the contrary, a 

well nourished body contains more fatty tissue with less 

water content, making therefore more dry substance in the 

organism. 

M. A. Muntz (Comptes. Rend. des Seauoes. 90(1880), 

1175-1177) gives the fat of very fat animals in the fo110w~ 

ing tables: 

Fat of Intestines of Melting ~. Solid 10 Liquid 
point oa Fatt y Aci d. Fatty Acid. 

"charo1ais" prize of honor 40.4 38.0 62.0 

durham First pri z-e 39.5 35.0 65.0 

durham Seoond prize 38.3 32.0 68.0 

"charo1ais" Ordinary .42.1 42.0 58.0 

"'oharolais" lean 49.7 77.0 23.0 

durham prize of honor 30.0 34.0 86.0 

"'durham-charo1ai s" second 
prize 31.5 20.0 80.0 

"durham-charo1ais" thin 47.2 61.0 39.0 

Normandy prize of honor 36.5 28.0 78;.0 :. 

Hog Normandy ordinary 38.3 32.0 68.0 
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It will ,be notioed from these figures that the fat of the very 

fat animals is very .lo ... in solid fatty aOids, and that the t lin 

animals have a higher melting point and lower liquid fatty acid 

content than the fat animals. 

R. Ross and J. Raoe (Analyst 36, 213) found the 

usual constants of fat and fatty acids but very high Zeiss ·and 

Iodine values in the fats of ohickens and turkeys which had 

died from overfeeding. 

For goose fat J. L. Mayer (Pharm. J. 85, 94-5) 

found the following: 

Free Aotd~ Melting 
Point 

Mixed Fatty 
Aoids 38.50 

Iodine 
Number 

72.66 

85.37 

Saponification Aoid Number 
Number 

191.0 0.413 

In the Tierirtzl. Z~ntr. 33, 195-201, 213-15 

through the Chern. Zentr., 1910 II 588, Franz Puntigan arranges 

all the properties of buffalo meat in whioh it differs from 

beef to give a practioal method of distinguishing these meats. 

He has shown that beef has a muoh higher food value than buffa-

10 meat. The properties of buffalo fat were espeoially studied 

as a means of distinguishing this meat . from . others. Investiga-

tions of muscle fat gave a melting point of 51.2° (of ,he fatty 

acids 45.30 ), aoid number 19.52" saponi ficat ion number 171, 

Iodine number 48.17. Fat from the Interstitial tissues gave a 

melting point 48.10 to · 51.50 (of the fatty acids 46.4 to 54'10 ) 

acid number 1.00-5.62, saponification number 185-190 and Iodine 

number 30.98-42.8e. From its ohemioa1 and physioa1 properties 
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buffalo fat is worth muoh less than beef fat, ootresponding 

more nearly to mutton fat. 

L. Pfeiffer (Zeit. flir Biologie 23(1886), 340-380) 

worked with both thin and fat dogs, rabbits and ohickens and 

determined the peroentage of fat in the various organs. 

The water content was found to be greater in thin animals. 

The oondition and spec.iea of animal produoed some differences. 

Sohultz (Pfluger. Arohiv. 76(1899), 379-410) 

investigated the absorption of the deposita of fat in underfed 

animals in order to asoertain the possibility of determining 

the amount of fat in the animal body by examining a oontrol 

animal. His work showed that Cholest ettn was present to a 

marked extent in flesh apparently free from fat. 

S. Hatai (Arner. Jour. Physiol. 18(1907), 309-320) 

reoently showed in the central nervous system of partially 

starved albino rats a low per oent of ether-aloohol extraot 

and a high percentage of water. 

W. Lummert (Pfluger. Archiv. 71(1898), 176-208) 

demonstrates that the fats of the animals with which he 

worked were composed almost exclusively of the triglyoarides 

of stearin, palmitin and olein. But D. Holde and M. Stange 

(Beriohte d. deut. Chern. Gesells. 34(1901), 2402-2408), how

ever, have shown conolusively the presence of mixed glycerides, 

And Willy Hansen (Archiv. fur Hygienne 42, 1-15) confirms 

this opinion in his work. 

P. Hartley (Lister Inst. of Preventive Med. J. 

Physiol.· II., 39, 396-310 through Chern. Zentr. 1909, II, 920) 
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in telling of the nature of the fat contained in the liver, 

kidneys and heart saye that palmitic, stearic, oleic and 

linoleic acid as well as an acid of the formula CaOH3aOawere 

found in the liver. The double linkage in the liver oleic 

acid lies between the sixth and seventh carbon atoms while 

in the oleio acid of the adipose tissue the double bond is 

exaotly in the middle of the ohain. The high Iodine 

values of the liver fatty aoids and also the ease with 

which they take up oxygen, from the air, are due to the 

presenoe of linoleic acid and the aoid of the formula . - , 

In addition to the trig1ycerides of the fatty 

acids with which we have to deal in animal fats, G. Bouch

ard (Maitares Grasses a, 1459-~1) has shown that there is 

a small percentage of unsaponifiable matter in animal fat. 

Following the method o~ Allen and Thomsen (extracting the 

dried soap witp petroleum ether) they give the following 

results: 

Beef suet 0.15 - 0.33~ Commeroial samples 0.35 - 0.79%' 

Mutton tallow 0.21 - 0.24% Horse fat 0.a8 - 0.56% 

Commeroial samples o.as - 0.45~ Poor qualities 0.52 -

Cooking tallow 0.27 - 0.38~ lard 0.15 -

The figures for bone grease vary acoording to 

the method ~y whioh the grease was obt_ined: 

With flater 

Petroleum ether 

lIenzine 

Oarbof1~_ tat rabhlori (18 
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0.48 - 0.66~ 

0.86~ 

0.92 - 1.30~ 

0.781, 

1.22% 

0.31% 



Glue grease from beef skins 0.04 - 1.00~ 

" " " goat " 2.58~ 

" " " sheep " 3.35~ 

" " " Amer.lamb skine 7.l4~ 

" " " Beef tendons O.6l~ 

" " " sheep cuttings 5.91% 

" " " common 0.92 - 4.80% 

Average · 2.45% 

H. Matthes and W. Heintz (Inst. Pharm. and Nahrm. 

Chem. Uni. of Jena. Arch. Pharm. 247, 650-7) gives the fol

lowing results on the unsaponifiable constituents of Japan 

tallow: 

1. About 60~ of unsaturated oxygenated liquid products. 

2. Myricyl ale., Melts 8So• 

3. Phytosterol with a double linkage, melts 1390. 

4. Ceryl alc., melts 790. 

5. Saturated ale., melts 65° apparently C19H400. 

Matthes and Heintz (Ibid. 161-75) also give their 

results on the unsaponifiable constituents of cotton seed 

oil. Petroleum ether extracted from the oil 0.71 per cent 

of unsaponifiable matter as a yellowish brown partly crystal .. 

line mass having an agreeable odor. It did not give t re 
- Becchi reaction. Neither Cl nor S could be detected. 

The Iodine valu~ after four hours was 77.15. The unsaponi-

fied matter may be separated into a liquid and a solid 
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constituent both of which correspond closely in their 

physical and chemical properties. The liquid portion 

may be purified by distillation and consists of unsat

urated substances containing oxygen. The author ex-

presses ~he opinion that most of the phytostero1s 

described as new are mixtures of known forms. ' 
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Oomposition of the Fat 

as Affeoted by the Situation in the Ani.al Body. 

On the formation of fat from protein and fat, 

Victor Subbotin (Z·eit. fur Biologie 8(1870), 73-94) anal

yzed three fats from a dog fed lean meat and palmin (oon

taining palmitin and olein). "'!!he following table shows 

that the external fat has the lowest melting point, the 

lowest oontent of palmiti~ and stearin and the highest 

oontent of olein, while in the oase of the internal fats 

just the reverse is true. His results are here shown: 

'Melting Per oent Per oent Per oent 
Fat Point Pa1mitin Stearin Olein 

Suboutaneous · 30.5 50.8 9.0 40.2 

_Mesentery 40.0 53.3 13.2 33.5 

Xidney 40.5 - 41.0 56.5 13.9 30.6 

Further proof of this oondition is shown by the 

following tables. The data here shown is for two dogs, 

one fed palmitin and stearin and the other fed in the 

usual manner: 

l~elting 
Point 

Suboutaneous 40.0 
Dog 3 

Mesentery 42.0 

Suboutaneous 4C.0-40.5 

Dog 4 
Mesentery 42.5 

Per oent 
Palmitin 

52.8 

53.6 

44.87 

39.72 

Per cent 
Stearin 
13.2 

13.4 

19.23 

32.48 

Per cent 
Olein 
34.0 

33.0 

35.9 

27.8 

M. A. Muntz' (Oomptes. Rend. des Seauces 90{1880) I 

1175-1177) analyzed the fats from the ribs and intestines 

of four fat sheep. The sheep were fattened thus; sheep 
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one was a very fat animal, two had been fattened on corn, 

three on bran and four on oil cake. From the following 

table it will be seen that the data is in acoord with 

previous investigations, i.,e., that external fat has a 

lower melting point and a higher liquid fatty aoid content: 

Melting Per oent Solid Per cent Liquid 
Animal Fat Point of Aoids Aoids 

Rib 
Sheep 1 

Inte.tines 

. Rib 
Sheep 2 

Intest ines 

Rib 
Sheep 3 

Intestines 

Rib 
Sheep 4 

Intestines 

~ 

Fatty Aoids 

44.7 

49.2 

40.2 

46.7 

35.7 

45 •• 

39.5 

46.5 

52.0 

74~O 

38.Q 

60.0 

26.0 

56.0' 

35.0 

58.0 

48.0 

26.0 

62.0 

40.0 

74.0 

44.0 

65.0 

42.0 

A. Lebedaf! gives the following values for a 

goose fed with peas, to illustrate the same point. (Zeit 

fUr Physiol. Chemie. 6(1882}, l39-l54~. 

Intestinal Fat 

Mesenterio Fat 

Melting Per cent Oleic 
Point Acid 

39.5 

37.5 

66.4 - 63.7 

68.7 

Per cent Solid 
Acid 

29.9 - 31.3 

21.2 

In the case of human fat the following values 

are given: 
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Fat from: Per cent Oleic Per cent Solid 
Acid Fatty Acids. 

Liver 68.7 - 68.4 26.6 - 26.8 

Liver 60.4 - 61.9 32.8 - 31.9 

Lung 76.1 - 73.2 13.7 - 14.0 

Subdermal 80,0 ,- 78.6 16.7 - 14.7 

Intestines 74.6 - 76.6 22.0 - 20.9 

Here the livers and lung were mot in a perfectly healthy 

state. The livers being very fat and the lung having a fat 

embo1ie. The subdermal fat having the highest oleic acid 

oontent. 

J. Vartvakas ( Ann. Ch1m. Anal., 15, 64) in work : 

upon ostrich fat used the floating grease from the boiling 

in water of broken bones and fatty tissue. As the grease 

cools the fat separates into two layers, a yellow liquid 

and a heavier white solid with the following analysis: 

Liquid Fat 

Melting 
Point 

80 

Solid Fat 450 

Saponification 
Number 

211 

Iodine (Hubl.) 
Number 

71.12 

Amthor and Zinkie (Zeit. fur Analyt. Chemie 

31(1892), 381-383) work with the fat ~rom the body of a 

horse gave the internal fat the highest melting point. 

Melting Point 

Iodine Value 

Kidney 

39.00 

81.09 

Crest Rib Foot 

34.0 - 35.0 36.0 - 37.0 

74.84 81.60 90.30 

A. Bomer (Zeit. fur Unters der Nahr. und Genussm. 

1, (1898), 532-552) investigating the storing of ootton seed 

oil in hog ~at finds that marked differences in the Iodine 

-24-



value ocour in the fats from the differant parts of the body 

of the same hog and the same body fat of di fferent hogs • . 

To show this he gives the ta~les of v. Raumer (Zeit. fur 

angew. Chemie 1897, 210-215 and 247-254). 

Hog Witt' Iodine Value. 

Fat baok 54.0 and 61.7 

Abdominal 50.4 

Neok 66.2 - 70.4 

Baok 63.6 - 66.7 

Abdomen 60.4 - 66.7 

Upper Thigh 69.5 - 69.6 
-

Ham 67.7 - 69.0 

The first two fats are from the looal German 

Market and the others from Armour and Company, Chioago. 

The order of Iodine values are for the American fats; 

upper thigh, ham, neok, baok and abdomen. Of the two 

German fats the external fat has a higher Iodine value 

than the int ernal fat. 

W. Lummert (PflUger. Arohiv. 71(1898), 176-208) 

investigating the Bubderma1 and intestinal fat of his four 

dogs gave the following values: 

Subdermal fatty acids 

Dog 1 
Intestinal " " 
Subdermal " " Dog 2 
Intestinal • " 
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Melting Point Iodin« Value 

33.5 - 36.0 

33.5 - 36.5 

63.9 

60.3 

e8.5 

66.3 



Melting Point I8dine Value 

Subdermal fatty aoids 63.3 
Dog 3 

Intestinal • " 65.2 

Subdermal " " ~3.5 - 37.0' 
Dog 4-

Intestinal " " r 72.8 

While all the values are not given they are very similar 

with one or two exoeptions. Most of the values show 

that the subdermal fat oontains more oleio acid than the 

intestinal fat. 

M. Thiemioh (Zeit. fur Physio!. Chemie 26(1898-

99), 189) working ~ upon children under pathological oondi

tions found that the Iodine values of the liver fat were 

higher than those of the subdermal fat. 

quotes the following tables: 

Kittens 

Rabbit s 

Dog A. 

Dog E. 

Body Fat 

Liver Fat 

Body Fat 

Liver Fat 

Omentum 

Subdermal 

Liver 

Omentum 

SulJdermal 

Liver 

PATON. 

Melt ing Point 

26.0 - 27·.0 

41.0 - 45.0 

24.0 - 25.0 

36.0 - 37.0 

ROSENT"F.LD. 

Melting Point 

52.0 

48.0 

40.0 

51.0-52.0 

51.0 

35.0 
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For animals he 

Per cent Solid 
Fatty Acids. 

20.0 

36.0 

16.5 

30.0 

Iodine Value 

41.0 - 42.0 

47.0 

8~.0 

44.5 

15.4 



Iodine Value of 

Liver . Fat~ 

Subdermal Fat 

Intestinal Fat 

L UMlv1:ERT • 

Dog 1 

8'? .70 

63.94 

60.30 

Dog 2 

89.9 

66.5 

68.3 

Dog 3 

84.2 

63.3 

65.2 

In thetablee of Rosenfeld and Lummert, the 

subdermal fat has a higher Iodine value or a lower melting 

point than the omentum or intestinal fat and also shows 

that the liver fat is very high in oleio acid. ', In Paton's 

table the body fat has a lower melting point and a lower 

solid fatty aoid content than has the liver which ' does not 

show a very high oleio aCtd~ontent. 

age and animal may aooount for this. 

The difference in 

Henriques and Hansen (Sommenlignebde Und~rsogelser 

over det dyrlske Fedts. Kemiske Sammensatning Overslgt over 

det Kgl. Danske V1denskaberne~ Selskabs Fordhand1inger, 1900) 

working with the fats of the dog, horse, ox, pig, goose and 

camel found that tthe dermal fat showed uniformly:,"a higher 

Iodine 'value and a lower solidifying poing than the fat of 

the internal organs. Three different layers of fat be-

neath the dermus of the pig, oamel and common seal were 

invest igated. The fart her the fat was from the surface 

the lower the Iodine value. They also found that low 

temperatures tend to inorease the Iodine value and lower 

the melting point of the dermal fat. They also go on to 

state (Skand. Arch. Physiol. 11(1901), 151-165) that the 

interior of the body being warmer than the surface, may 



effect the chemical oomposition of the fat found there. 

And to find out whether this oould be true or not, they 

treated three pigs as fo~lows. One was kept in a warm 

room, one in a oold room but with its body sewed up in a 

sheep skin fo~prot edt ion, and the third was left in a cold 

room unprote~ted. All three were fed the same for ~h2ee 

months. · It was then found that the surface fa~ of number 

three had formed a high olein content with a low melting 

point. But their internal fats were much the same. 

Lemmerman and Linkh (Landw. jahrb. 32(1903),635-

653)' met ~!th almost the same results in their work upon 

pigs. Here it was found that the back fat had the lowest 

melt ing . point, ' hi ghest' Iodine value and refraot i ve index. 

't'hen next in order came the fat s -of the abdomen, kidney and 

intestines, bearing out the idea of high oleic acid content 

and low melting point when passing from exterior to interior. 

The following is a statement of the results of 

Raikow (Chemiker- Zeitung 28(1904), 272-273) , in his study 

of the fats of a bear: 

Stomaoh Fat 

Kidney Fat 

Specifio Gravity 
at 150 • 

0.9209 

0.9211 

Iodine Value 

98.5 

107.4 

A. D. Emmett and EZ C. Carrol (J. BioI. Chem. 

1911, 9,23-5) determined the physioal constanta of hog fat. 

Groups of ,pigs were divided into three lots and fed on a 
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low protein plane, on a medium plane and on a high plane. 

Differences in physioal oonstants due to feeding were very 

slight. wIf the data from the various samples be oompared 

with respeot to the kind of fats, they show that th.e values 

for the Iodine number and melting point are quite different 

in the oase ot the baok fat when oompared with the leaf and 

oomposite samples of fat. The following table will show 

this: 

Fat from 

Baok 

Leaf 

Averages 

Iodine Number Melting Point 

5l.a~ 34.100 

45.60 42.800 

Composite 45.91 45.700 

Comparing all samples of fat in respect to both the protein 

feed and the kind of fat and without regard to anoestry, 

age and type of animal or to individuality, the specifio 

gravity, saponifioation number, the insoluble aoids and 

the index of refraotion appear to be praotioally oonstant 

in eaoh oase, averaging all the samples, 0.8934, 196.94, 

95.58 and 1.4595 respectively". 
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Effeot of Age of the Ani~al 

Upon the Constitution of the Fats. " 

In their endeavor to disoover the effect of age 

upon the constitution of fate, investigators have s"tudied 

the fats of hyman beings in all stages of growth. 

M. Thiemioh gives Ludwig Langer (Sitzungsberichte der 

~iener Aoademio der Wissensohaften, Mathem-Naturwissensoh. 

Classe 1881 Vol. 84, 191)" oredit for disoovering that the 

subdermal fat of a newly born child is poorer in its oontent 

of oleic acid and richer in solid fatty acids than the fatty 

tissue of adults. Langer (Monatshefte fur Chemie 2, 382-

397) gives the melting point of the fat of a young child at 

450 C. Adults fat when allowed to stand separates into two 

layers, the upper one a yellow liquid solidifying below 00 C 

and the lower layer crumbly, orystal1ine and liquid at 360 c. 
The mixed fatty aoids of the newly born child contained 32.75 

per oent of solid fatty aOids, that of the adult 10.20 per 

oent. In the following table it will be seen that the fat 

of the ohild oontains more glycerides of the solid fatty 

aOids, and that of the adult more glyderides of oleio aoid: 

Oleic Acid Per Cent 

Palmitic Acid Per Cent 

Stearic Acid Per Cent 

Child 

65.04 

27.81 

3.15 

Adult 

86.21 

7.83 

1.93 

From the data furnished by Wilk Knopfelmacher 

(~iener K1in. ~ochenschr 1897, 228-229; further Jahrb. fur 
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Kinderheilk 4.5, 1'17-203) we are enabled to draw the same 

conclusions. Sixty-seven per cent of oleic acid was found 

in the dermal fat of a nursing child whereas in the adult 

~~ high as 89 per cent may be found. The Iodine value 

shows 43.3 per cent oleic acid in the newly born child, but 

this value rapidly rises at the end of the second month with 

the transformation of WFettskleremw. In two seven weeks 

old children the solidifying points were 280 and 300 • In 

a child six months of age 250 • The following tables for 

the subd~rmal fatty acids show a uniform increase with age: 

1. 

z. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 

Child 23 days, very fat 

" 25 II II " 
II newly born 

n 7 weeks, very thin 

II 7 " II fat 

" 6 months, very fat paniculus 

II lOt II II " " 
" 12 " II !mmaciaifed 

" 17 II rich in fat 

Iodine Value. 

39.70 

38.53 

40.08 
. 

42.84 

50.35 

50.98 

55.52 

63.75 

64.35 

M. Thiemich (Zeit. ffir Physiol. Chemie 28(1898-99), 

l89) disputes the claim of Knopfelmacher and gives tables 

to show that this increase is not uniform: 

1. 
2. 

3. 

4. 
5. 

6 months very well nourished 
Same child 14 days later 

5 months, sound and strong 
9 " thin but sound 
8 " Bound 
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33.75 
a8.00 

33.85 

29.95 
31.70 



Iodine Value. 

Dermal Fatty Acids Liver Fatty Acids. 

Newly Born 1 44.8-

" " 2 42.4 

" " 3 41.8 57.9 

" WI' 4- 3e.8 42.5 

W· et 5 49.a 54.05 

ft · " 8 47.0 

et " 7.' 40.0 

23 days k} 39.7 

2S ft· k) 38.53 

1 month 38.1 

It m~'nth8 50.6 67.0 

Ii " 48;1 59.2 

Ii " 45.0 

It- " k) 42.8 

Ii ". k) 50.3 

31 " 53.4 66.4 

3i- " 53.2 69.8 

3t " 53.3 63.2 

3t: " 58.9 69.1 

!t " 54.4 70.2 

4 " 41.4 46.7 

4t " 42.3 

5 ft ' 47.8 60.7 

6 " 47.0 59.3 

6 " k) 51.0 

-32-



7 months 

8 " 
loi • 

12 " 
17 • 
23 ft 

k) 

are for 

tion. 

Dermal Fatty Acids Liver Fatty Acids 
48.5 75.6 

48.1 54.2 

k) 55.5 

k) 63.7 

k} 64.5 

80.6 

These values are from the work of Kn~pfelmacher and 

fats obtained from ohildren in pathological condi

The health of the child affects the Iodine value 

and the olein oontent. 

F. ~ Siegert (Hofmeister's Beitr!ge Z. Chem.Physiol. 

u. Pathol 11 183-188) takes the view of Xn8pfelmacher and 

says that the newly born ohi1d gives an Iodine value of 49.2 

while one prematurely born 49.4. The Iodine values for 

children in the first quarter year are 45.0, for the second 

quarter 50.7 1 for the third 50.85 and for the last quarter 

of the first year 58.55. It then rises to 62.35 and in-

creases· in the adult to 65. 

Hermann Jaeckle (Zeit f!r physio1. Chemie 36(1902) 

53-84) found the o~ein oontent of the fat of two children 

to be 55 per cent and 67.6 per cent. The Iodine value of 

the fat of seven adylts ranged from 62.5 to 73.~ and the 

olein content from 72.7 per cent to 85.3 per cent. Here 

the fat was found to oontain principally the simple glycer-

ides of olein, palmitin and stearin. In early life the 

fat is much richer in the solid fatty acids and poorer in 
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oleio aoid. 

K8nig and Schluckebier (Zeit. f. d. Unters d. 

Bahr. und Genussm. 15(1908) 641-661) state that the melt-

ing point of the fats of hogs increases with the age of 

the amimal while the Iodine number falls. The body fat s 

possess both the chemical and physical properties of the 

food fat a. The following tables are given: 

Melting Iodine 
Point Value 

Lard Fat 30.7 65.2' 
Young Suckling 

Pigs -rat from head 30.5 65.5 

Fat from ham 30.0 65.5 

Lard Fat 37.9 62.4 
Hogs 
(Experimental) Fat from head 37.2 63.9 

Fat from ham 36.9 64.4 

Fat from Int est ines 37.7 61.9 

Fat from Stomach 41.0 58.2 

Hogs still 
older,re~dy Lard Fat 44.3 60.8 
for s laught-

er. Fat from stomaoh 47.5 55.0 

While these resulta seem to oontradict those of other 

investigators previously reoorded, there seems to be, how

ever, a preponderance of evi~enoe to prove that in normal 

physiologioal conditions, the olein oontent of fat inoreases 

with age. 
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PART II. 

EX PER IMENT AL PART. 

Object of this Investigation. 

During the progress of the nutrition investiga

tions begun at the Missouri Experiment Station in the spring 

of 1907, a considerable number of beef animals have been 

slaughtered. Most of these animals were secured at birth 

and were fed for definite conditions of development. The 

young steers were divided into three groups as follows: 

·Group I oonsisted of animals on full feed all the time, 

Group II oonsisted of animals fed for maximum growth without 

the laying on of fat, Group III animals we~e fed for retard

ed growth, being permitted to gain one-half pound per day. 

At the time of slaughtering these animals and 

while the carcasses hung in the ooolers, samples of adipose 

tissue were taken to represent the emmposition of this 

substance in different parts of the animal. The fresh 

samples were analyzed for moisture, fat, ash and protein 

and a portion of the rendered fat preserved for later in

vest i gat ions. 

This investigation was undertaken to study the 

compOSition of the fate from the different parts of the 

animal to show in what manner the compOSition may be 

influenoed by age and condition, Moulton (J. Ind. & Eng. 

Chem. 1, 761-8) in this laboratory studied the compOSition 

of the fats from nine animals. As a preliminary study, 
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samples of fat were taken from six steers, being the three 

oldest and the three youngest animals killed up to the time 

of this investigation. These six were selected with a 

view to showing the greatest possible range of values due 

to age and condition. The fats from the six steers showed 

a great variation in composition and the fats from as many 

more animals were studied as the time would permit. Three 

fats of each animal ~ere selecte ~ ; t he kidney fat, taken 

as typical of the inside fats, the rump fat, a typical 

external fat and the chuck fat just inside the shoulder 

joint as typioal of an intra-muscular fat. 
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Method of Preparation and Analysis. 

Samples of fat tissue from the various parts of 

the steer were taken as the carcass hung in the co~ler. 

All suoh samples were thoroughly ground and mixed and a 

portion taken for moisture, fat, ash and protein determin

ations, the remainder being rendered for melting point 

and Iodine value determinations. 

The samples of fat were rendered on the hot water 

bath, squeezed through muslin and then filtered through 

paper filters. ~he clear fats were oo11ected in 50 co. 

Erlenmeyer flasks, dried in a vaouum oven at 600 C and 

a pressure of 60 om. All 'the 8amples were kept in cold 

storage until ready for use. 

The fresh samples of fat~y tissue were analyzed 

as follows: 

Moisture Content. Preparation of the tubes -
for Moisture and Fat. These tubes were of glass and : 

about the right size to slip in and out of a small Soxh-

let extraotor freely. Over one end of the tube a pieoe 

of hardened filter paper was wired on with aluminum wire. 

A plug of fat free ootton was insert ed in the tube} J whioh 

was then thoroughly dried and weighed to a constant weight. 

A portion of the thoroughly ground and mixed sam

ple was plaoed in a glass stoppered wtighing bottle holding 

50 to 75 grams of fat. An aluminum spoon an1 a short 

glass ~tirring rod were placed in the bottle. Samples of 
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about five grams each were weighed out in triplicate by 

the method of differences. The samples thus weighed out 

were rolled and thoroughly mixed with fat free cotton to 

prevent the meat drying up into a hard mass, from which the 

ether could not extract all the fat. Formerly sand was 

used for this purpose but owing to the danger of loss of 

some of the small grains of sand it was discarded for the 

cotton which was found to be just as good for extraction 

work and gave less chance for error. The fat samples 

thus mixed with cotton insure tharough extraction with 

ether. After rolling in cotton the fat samples are then 

ready for the small gl'ass extraction tubes. A plug of 

cotton is inserted in the lower end of the tube, next the 

cotton containing the fat and last another plug of cotton. 

The extraction tubes thus prepared were placed in 

small vacuum desiccators (no two samples of the same fat 

being placed in the sarne desiccator). · The small vacuum 

desiccators had well ground and lubri~ated surfaces where 

the parts fitted together and contained about one inch of 

~re, concentrated sulphuric acid. The desiccators were 

exhausted by means of a Geryk vacuum pump and allowed to 

stand in a cool place for about forty-eight hours, 

The desiccators were ge~tly rotated every few hours to mix 

the upper watery layer of acid with the lower concentrated 

layer. The extraction tubes were then transferred to 

another desiccator containing freah acid and again held in 

a vacuum for about twenty-four hours. They were then 

weighed in glass stoppered weighing bottles. This process 
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was repeated until the weights -became nearly constant. 

The loss in weight .represented the moisture content. The 

results obtained by- this method were very satisfactory and 

the triplicate analyses agreed very closely. 

Fat. The glass extraction tubes from the above 

determinat-ion were placed in Soxhlet- extractors and ex

tracted with ether distilled over sodium for twenty-four 

hours. The ether remaining in the tube was driven off ;::-

at a temperature not to exceed 600 C and the tubes were 

then dried in a vacuum desiccator for twenty-four hours. 

The fat content was determined by the loss in weight. 

Very close checks were obtained • 

.Ash . • Samples of from eight to ten grams were 

weighed and transferred to a large size porcelain crucible. 

They were then ignited over a low flame until sufficiently 

charred to prevent spattering of the melted fat. The 

charred mass was then ignited until perfectly white. 

The crucibles were allowed to 0001 in a desicoator and 

weighed. The loss in weight represented the weight of 

ash, The triplicate results were very satisfactory. 

Protein. Samples of from three to five grams 

were weighed out in triplioate into 9 em. filter papers, 

and transferred to 500 ec. Jena :-_Kjeldahl flasks. They 

were then digested with conoentrated sulphurio acid,using 

mercury and potassium sulphate. The ammonia was distilled 

off and determined in the usual way using tenth normal 

hydrooh~orio acid and ooohineal. 
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found multiplied by the protein factor 6.Z5 ' gave the protein 

content. 

Method of Investigation 

for the Rendered Fats. 

The rendered and filtered fats were taken from 

cold storage, melted and thoroughly mixed. The 50 cc. 

Erlemmeyer flask containing the fat sample was allowed to 

cool nearly to the point where the fat would begin to 

solidify and then weighed. A portion of the fat was then 

poured out by me~na of a stirring rod, determining the 

wei~ht of sample taken for analysis by differences. The 

melting point, saponification value and Iodine value were 

determined as follbwe: 

Me 1 t i ng POj.,n,t. This determination was carried 

out as per Wiley's Official Method as given in detail on 

Page 133 of the Official and Provisional Methods of 

Analysis, A. ~. A. C. 1907 Revised. The flat discs of 

fat were prepared according to the method recommended by 

Steenbock, (J. Ind. Eng. Chern, 1910,II, 480) except that 

the test tube containing the alcohol and the fat disc 

-.,~t8~ not kept in a vacuum desiccator. When this test 

tube is heated the temperature at which the disc rolls up 

into a sphere is taken as the melting point. 

The saponification 

value was determined as given in detail"on Page 137, 

Bulletin 107 Revised. 
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Iodine.- Value. The Iodine value was determiried 
• 1 • 

by the method of Wijs. The prooedure was as outlined on 

Page 136, Bulletin 107 Revised, excepting that Wijs solu-
\.. 

tion was employed and the details 'slightly modified to agree 

-\V-i'th the acoepted praotioe when using a Wija solution. 
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Condition and Age of Steers at Time 

of Slaughtering. 

The six steers described here were a part of the 

group known as the "Use of Food" animals. They were all 

fed the same kind of feed consisting of two parts of grain 

( six parts corn, three parts oats, one part linseed) and 

one part alfalfa hay. 

Steer No. 500 was a grade Hereford, four years 

old. He was a Group III animal, the thinnest old steer 

killed in this experiment and graded as No. 3 according to 

the packing hous~ standard of grading. 

Steer No. SOl was a high grade Hereford, three 

years and eleven months old. He was a -Group I animal and 

was the oldest and fattest animal of the "Use of Food" 

group._ 

Steer No. 512 was a grade Hereford, three years 

and eleven months old. He was a Group II animal and while 

being as old as Nol 501 was only in medium condition and 

was graded as No.2. 

Steer No. 538 was a grade Hereford, ten months 

old. He was a Group II animal. 

Steer No. 540 was a grade Hereford, ten months 

old. He was a Group III animal and was very thin. 

Steers No. 540 and No. 538 were very hard to grade as they 

were too thin and too young for «ood beef and too old for 

veal. 

Steer No. 541 was a grade Hereford, ten months 
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old. He was a Group I animal, very fat and graded as 

Baby Beef. 

Several fats were studied from the following 

animals in an endeavor to determine whether the tendency 

as displayed by the first six "Use of Food" animals would 

hold for a large number of anim~ls. These animals were all 

Herefords and are described as follows: 

Steer No. 525 was a Group III animal, two years 

afld t .w<.1 mont hs ·0 ld. 

Steer No. 529 was a Group I animal, three years 

and two months old. His first six months he was on a 

restricted ration and the next six months he was on body 

maintenanc~ . feed so as not to gain a single pound) after 

whioh he was on full feed the ·rest of his life. 

Steer No. 527 was a Group I animal, three years 

and three months old and was on full feed all his life. 

Steer no. 515, Group I animal, two years and 

eleven months old. 

Steer No. 532, Group I animal, one year and five 

months old. 

Steer No. 526, Group II animal, three years and 

four months old. 

Steer No. 107, Group II animal, two years and 

ten months old. 

Steer No. S~3, Group II animal, two years and 

two months old. 

Steer No. 588 was taken when about two and a 



a half years old, a very fat show steer and kept for about 

three years at body m~intenance weight. 

Steer No. 596 was a high grade Hereford, moderately 

fat and about two years and ten months old. -

Steer No. 48 was a grade Shorttorn, very fat and 

nearly five years old. 

Cow No. 63 was a registered ~ersey, very thin and 

about five- years and eleven months old~ 

Jerry was a grade Hereford show steer, three years 

old. 

Look-Me-Over was a registered Shorthorn show 

stee-r, three yeara old, ~ery fat -and soft. 

Fyvie Knight was World's Champion Angus staet 

for 1909. He was about three years old. 

Bobbie was a grade Angus, about three years old. 

He was a show steer. 

In addition to the analyse. of the 

adipose tiseue,the melting point, Iodine number and 

saponifioation number were determined. The Iodine value 

shows the greatest variation 1'n the different fats and 

seems tO~itl the greatest index to the oondi t ions of the 

animal. The Iodine number of all the fats was determined 

of the oldest group of animals as wel1 1 asthe youngest. 

Also the Iodine number of the kidney fat, an intestinal 

fat and the rump fat, an external fat of a number of other 

animals. The ohuok fat, an intra-muscular fat, was also 

analyzed in several instanoes to show its relative position 
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as compared with the kidney and rump fate. -

The Iodine number gives a measure of the amount 

of olein present in beef fat. Beef fat ~eing compo~ed of 

the tilr~~ Sillif,llPJtrlglycerides of stearin, palmitin and 

Olein, a high Iodine value corresponds to a low melting 

point, but this does not seem to hold true for butter fat. 

In data obtained from the Dairy Department, as yet unpub

lished, it was shown that butter fat does not always follow 

this rule because of the various other fats and- fatty acids. 

It has been found that a low Iodine number accompanies an 
increase of the Feichert-:JIeissl number but this does not 

-
necessarily mean a raise in the melting point. It re-

quires three times as much oleic acid to give the same 

Iodine number as one part of linolenic acid, which may be 

present in the butter fat. -

The Dairy Department fed Cow No.Sa enough feed 

to keep up her normal fat content in the milk as well as 

her body maintenance. Tb'-J , then cut down the feed to 

just enough to maintain the body. The production of 

milk fat staid the same although the pounds of milk de-

creased. The Iodine number increased from 32.24 to 48.00 

while the melting point decreased from 33.87 to 30.50. 

The -Reichert-Meissl decreased from 26.17 to 23.88. 
- , This 

shows the relation between the Iodine number and the melt-

ing point and also indicates that the milk fat seemed to 

approach the body fat in composition. This tendency was 

most marked in Cow No. 62, although several other cows 

shbwed the same tendency. 
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In the work on the saponification number of the 

fats such a small variation was found that it was not deem-

ed of value to study this determination farther. The 

values found were as follows: 

Lowest Highest Sa~onification COndition 
Melting Point Melting Point umber 

17.46 200.87 014 and Fat 

46.04 196.97 " " " 
35.63 191.23 Old and Lean 

48.50 194.92 " " " 
49.56 195.06 " " " 

31.63 200.45 Young and Fat 

46.30 194.51 " " " 
Average for seven values 196 .43 

No epeci fic gravity determinations of any of the 

fate were made because 'previous work along this line proved 

such determinations to be valueless as giving any insight 

into the structure of the fat. 
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Discussion of Data. 

The ,accompanying cuts will give some idea of the 

conditione of six "Use of Food" animals studied in this 

:invest igation. Cute I to IV give the side, rear and front 

views of Steers No. 501, No. 512 and No. 500 at the time of 

slaughtering. ~ut V gives the side view of the three calves 

No. 541, No. 538 and No. 540 at the age of ten months. This 

shows their condition at the time of slaughtering. The three 

calves were fed the same as the older steers No. 501, No. 512 

and No. 500 and thioughout this experiment the characteristics 

of the younger animals were maintained in the older onee. 

The first four tables gi ven below show the per

centages of Protein, Moisture and Fat in the adipose tissue 

of eight "Uee of ~ood" animals, Steer No. 512 is given 

the first place in tables I, II and IIT, he being taken as 

a standard for comparison. The order of the fat samples 

was determined by t' e ascending values in t o. 512 in each ' 

table, making the orders very much t he same in tables I and 

II and almost the reverse order in table III. In these 

tables it will be noticed that the adipose tissue of the 

very fat animals ~o. 501 and No. 541 are much lower in 

moisture and protein and very much higher in percentage of 

fat than the very thin animals No. 500 and ~o. 540, showing 

that the relative amounts of moisture, fat and protein of 

the fatty tissue are mor~ dependent upon the condition of 

the animal than upon the ~ge. The inter~al fats are 
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lowest in peroentage of moisture and protein and highest in 

fat of any of the samples, the subdermal fats being just the 

reverse. Table IV shows that the internal fats have the 

highest melting points as well. The kidney fat furnishes 

the best example of this although in the ease of ~O. 52~, 

table VI, we have an exoeption whioh did not apply to No. 

529. Here the kidney fat o~ No. S27 is higher in moisture 

and protein than the oau1 or inside rib fat. The marrow 

fat follows the kidney fat 010se1y in every case except for 

the peroentage of fat in the rump of No. 512. The marrow 

of no. 500 oontains the least protein and moisture and most 

fat of any of the animals. The intra-muscular chuok fat 

of the thinnest animal oontains more moisture and protein 

than in any of the other animals as well as some of the 

external samples of the same animal. The ood fat while 

olassed as an ext ~rnal fat, on aocount of its location in 

the body, in, values for moisture, fat and melting point 

closely resembles an internal fat. 

In the melting point and Iodine value determin

at ions on the :..: ~' , composite fat of a st i II-born Jersey calf, 

the results indicate its composition as being similar to 

an internal fat an~ particularly the marrow fat of steers 

No. 501 and No. 512. 

Table V should be considered in connection with 

Plate I of the curves. The table ~ gives the arrangement 

of the outs of the thr'ee oldest and three youngest steers 

according to the asoending Iodine values for No. 512 but 
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in the arrangement of the cuts for the p1ate, -the maj,ority of 

instanc~e giving ascending values determined the order. 

The order in this plate and table V being somewhat different 

ye·t the curve for No. 5113 is a uniformly asoending curve. 

·It will be seen that the Iodine values increase from inside 

to outside while the melting po1-nts decrease in the same 

- order. Here again the cod fat acts like an inside fat. 

The order of the cuts as determined by the inoreasing Iodine 

values is as follows: kidney, intra-muscular chuck, marrow, 

cod, inner last rib, intra-muscular ninth and tenth ~ib, 

brisket and round. The values for the melting points do 

not deorease so unifCrmly, but they follow the same order 

in general. Thus while the Iodine value increases with 

age and fatness, Plate I shows that the melting point de

oreases demonstrating the relation existing between these 

two values. _ 

Out VI shows the inside of the right half of the 

carcass of the steers No. 501, No. 5113 and No. 500. In 

the carcass of No. 501 we have a No. I Prime Beef but very 

much overdone. He had a very thick covering of fat on 

his body which is not present in the other two animals. 

The brisket fat of No. 501 is very thick with but very little 

of the muscle showing at all while in No. 512 and No. 500 

there is ~lmost as much muscle as fat to be seen. Another 

very striking comparison may be made in the quantities of 

cod fat on the three animals. In No. 501 the cod fat is 

very excessive, in No. 512 only medium and in No. 500 it is 
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very scant. The kidney fat also shows a marked decrease 

in the three animals going from a great excess in No. 501 

to almost nothing in No. 500. 

Cut VII and VIII show the twelfth rib from the 

right side of the animals. Cut VII shows a very close 

resemblance between Uo ,. 512 and No. 500, the meat of ~jo. 512 

showing, however, a little more marbling. But the differ-

enoe between outs VII and VIII shows how very muoh fatter 

No. 501 was than either of the other two. 

Cut IX gives a view of the sixth, eighth an~ tenth 
~ 

ribs of the three oldest animals. ~his gives a very strik-

ing oomparison in regard to the oondition of these animals. 

No. 5Cl with his excessive ot1~eide fat and well marbled. 

muscle, No. 51a with only a medium amount of fat and No. 500 

very poor in fat and scarcely any marbling at all. 

CUt X illustrates the relative amounts of fat laid 

on by these three steers in a cross section of the loin. 

Here the loin of No. 512 is shown as being not too fat but 

muoh fatter than No. 500. The loin of No. 512 would· pass 

as second grade cow stuff but lacks quality as the bones 

were too prominent. The loin of No. 500 is very poor in 

fat with no marbling. In the loin of No. 501 we see the 

the same marked deposition of fat both inside and outside. 

Cut XI shows a comparison between the carcasses 

of the three younger animals, . No. 541, No. 538 and No. 540. 

Nearly the same things may be said concerning the fat of 

No. 541 as in the case of No. 501. A tendency is shown 
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here for an excessiveoovering of fat on the outside of the 

body and a larg-e lluantity of fat around the kidney, skirt 

and cod. Whereas in No. 538 and No. 540 but very little 

fat is stored inside the body but more~ however, in No. 538 

than in No. 540. 

Cut XII shows the cross .sect ion of the loin of the 

three steers. There is not much difference in the amount 

of fat on the inside of the cut~ of the two animals, No. 538 

and No; 540 1 but No. 538 shows more marbling and a greater 

amount of fat on the outside. The loin of No. 501 shows 

an excess of fat both inside and ·outside. 

Cut XIII is a rear cross section of the ribs 

looking at the tenth. This shows a good layer of fat over 

the outside of No. 538 and excessive marbling as compared 

with the other cuts of the same animal shown here. The 

rib cut of No. 500 shows little or no marbling and a very 

poor layer of fat over the outside. The cut of No. 501 

shows a good deposit of fat both inside and outside with 

good layers of fat between the muscles. 

In table VI we have given the moisture and fat 

values for adipose tissue for steers No. 527 and No. 529 

and the protein values for No. 527. steer No. 527 was 

taken as a standard because he had been on full feed all 

his life. The order of the fats is araanged according 

to position in the body from inside to outside. The 

tendency here is ' much the same as in the case of the six 

inimals just discussed l the peroehtage of moisture and 
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protein increasing from inside to outside and the percentage 

of fat just the reverse. It will also be seen from this 

table that the peroentage of fat in the various cuts of ' 

No. 5S9 is not so high in' most instances as in No. 5a''? 

Table V'II gives the Iodinw values of the cuts of 

Steers No. 527 and 529 according to the position in the 

body from outside to inside. Tbe values range from 44.17 

to 66.89 in No. 527 and from 43.10 to 66.11 in No. 529 J 

yet the curvew for these two animals as shown in Plate II 

follow eaoh other very closelYJ probably as close as it 

,_ would ,be -possible to obtain from any two animals fed the 

same all the time. Both animals had thus reached the 

same high stage- of condition of the fat. 
, 

The difference in weight and fatness of the 

animals was J however J rather great. Steer No. 527 had 

been full fed all his life while No. 529 was fed for re-

tarded growth the first six months ~nd then for body main-

tenance the next six months. After the first year J No. 529 

was placed on full feed to see if the stunting was permanent. 

The following table of weights is given to show how nearly 

No. 529 evened up with No. 527. 

Age Pounds 
527 529 Approx. Diff. 527 Cain S29 Gain 

in Pounds in Pounds in Pounds 
4 weeks 167.8 173.4 6 
6 months 508.0 202.3 306 340 29 
1 year 913.5 206.8 707 405 4 
18 months 1187 1;3 629.7 558 374 423 
2 years 142~~~\ '~ 1013.7 432 238 384 
2t " 1641.9 1259. a 383 216 246 

At time of 
slaughtering 
3 yrs. 1861.5 1544.7 317 aao -S8S 
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As calves between four and five weeks old, No. 527 

and ~o. S29 were apparently in the same condition and of 

nearly equal weight. The table shows that ~jo. 529 made 

very rapid gains and greater gains in weight than No. 527 

after the first year but was unable to close up the gap 

between them. At the time of slaughtering the steere Wdre 

st iII 317 pounds apart and it is doubitJful if !Jo. 529 could 

have ever overcome this lead. 

Cut XIV' gives a view of No. Sa9 at the age of 

four months after hI had been fed on a restricted ration. 

No. 5a7 was on full feed all the time. 

Gut XV s.hows the same steers at the end of one 

year during the last half of which No. 529 was on mainte-

nance feed so as not to gain in weight. A difference of 

707 pounds is shown in the weights of the two animals. 

Cut XVI illustrates the remarkable frowth of No. 

529 after one year on full feed making him weigh within 430 

pounds of ~,. 

J. ~ o • 5a7. doth steers are two years old. 

CUt nrII and nllr shows the two steers at the 

time of slaughtering, about three years and three months 

old. Both are apparently in gu0 u c~n 0 ition and weigh 

within 300 pounds of each other. In addition to the 

f oregoing table another one might well be a dded to show 

the proportion of lean, f at and bo~e in one of the cuts 

of meat. 
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Per Cent of Total 
Rib Right, Steer No. 529 527 529 Cut 527 

Total eight in grams 18316 28394 

Lean 8995 12930 49.1 45.5 

Fat 6691 12139 36 .5 42.8 

Bone 2576 3273 14.1 11.5 

This table shows both a smaller weight of fat and a smaller 

percentage of fat in the rib of Nol 529 than is shown in 

the case of ' No. 527. 

crut XIY. shows the sixth rib from the right side 

of both animals. - ~~e rib of No. 527 was much the fatter 

of the two, showing a little more marbling and thicker 

1a1ers of fat between the muscles. 

Cut XX gives the chuck, rouno and loin cuts of 

No. 527 and No. 529 and shows the same differences as does, 

the rib cut. In spite of this physical difference, - the 

permanent stunting of No. 529 and excessive fatness of 

Fo. 527 - there is, as we have seen, but e11 ght diff erence 

b et ween them in composition of the fatty tissue and the 

physical oonstants of the fat. 

Table VIII gives the , Iodine values for the kidney, 

rump and chuck fats arranged ac~ording to increasing age of 

the animals within the group. Starting in each group with 

a steer about ten months old the ages range up to four and 

five years and the Iodine values reach their maximum at 

about four years. In each group there is . ~uite a variation 

of values with the two ol d animals ~o. 501 and ~o. 512 running 

above No. 541 and No. 538 whereas No. 500 an old animal in 
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group three falls below No. 540 the youngest animal of the 

group. Plate III may well be studied here. In this plate 

we have eliminated everything bu~ age. The animals were 

fed the same all the time and up to the age of ~io. 532, 

about one and one-half years, the kidney and chuck fats 

-have a tendency to become firmer, but the rump fat seems to 

get softer all the time, i., e., to increase its oontent of 

oleirr. After the first year and a half the Iodine Valtle 

of the internal fats constantly increases. The Iodine 

value for the new born calf was given as 41.69 showing it 

,to be much softer than either the chuck or kidney fat of 

steer No. 541 at ten months old. 

Tables IX and X give the Iodine ~~luee for the 

kidney, rump and chuck fats arranged in ascending order, 

showing the different order of animals within the groups. 

T~ble X di ffal'llli from IX in that only those animals are 

considered where all values for all three fats are given. 

:But with the throwing out of Borne of the animals of table 

IY the averages for each cut in X 'remain pract ically the 

same. In connection with these two tables, plates IV, V 

and VI may be considered. These plates give the Iodine 

values of the kidney, rump and chuok fat B. In plate IV 

the k1~ney fat is taken as a atandard and the animals ar

ranged so as to give ascending values ~o the curve. This 

causes .extremely irregular cruves for the chuck and rump 

fat& and .h~. nO'h1ng at , all in regar'a to the". But in 

regard to t le arrangement of the animals we find that steer 
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No. 500, one of the oldest ~teers, is very near the lower 

end of the ourve while nearly al~ the old' animals fall at 

the upper end of the ourve. Steer No. 541 holds a plaoe 

a little beyond the middle of the curve and close to No. 

51a~ a very old animal. Here age ~eems to have but very 

- little influenoe whereas oondition oounts a great deal. 

Steere No. 527 and 529 also oome very close to Steer No. 

501, which animal was old and extremely fat. The same 

may be saId of the ourves shown in plates V and VI, although 

as was shown in plate III ' where great differences in condi-
~ 

t io,n were eliminated, ag'e is of primary importance as it 

will tend to raise the Iodine' number. 

In plate VIr where we have age and good condition 

as it ia given in Group I a .: uniform ourve results but in 

Group II where the oondition is medium, age has less influ-

ence. In this plate the values are plotted according to 

group and increasing age. It will also be noticed in 

Group I and It the k1~ney and chuck fats give a lower Iodine 

value up to the time an animal 1s about one and one-half 

years old as represented by No. S23 and No. 532. Here as 

in all the plates the Iodine values for the chuck fat falls 

between the kidney and rump fats, indicating it to be a 

representative fat to be used in comparisons between intern

al and external fata. 

Plate VIII gives the Iodine values for the animals 

acoording to age and oondition by dividing them into three 

groups. The first group is considered as under one year 
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old. Here we find ratier uniformly increasing Iodine value 

~ith increasing fatness. The aeoond group considers the 

animals from one year to three years old. The tendency 

here is muoh more marked than in the first group while in 

t he last group the upward tendency i a the great est, ex '~ept 

in the case of the rump fat where the variation is not so 

uniform. ~he same taudenoy is shown here for each group 

as ia shown in plate III for Group I. The effect of age 

is shown by eaoh succeeding group averaging higher than the 

preceeding. 

In Plate IX we have considered nothing but age 

and found no uniform variation. There are too many other 

factors to be considered, which more than overbalance age. 

In tables XI, XII and XII! we have given the 

Iodine vaj.i.leS tor kidney and chuck fats, rump and chuck 

fats an1 kidney and rump fats arranged in ascending order 

to .how the different arrangement of the a~imals wi:~in 

each group. From these tables, plates ~, YI and XII were 

drawn. Plate Y shows the a8c6n~ing Iodine values for the 

kidney and chuck fats. The red dotted line indicates the 

average curve ~or eac~ fat showing it to be an ascending 

curve except for Croup II of the chuck. Plate 1.1 sho,vB 

the same plan for all three fats, kidney, rump and chuck, 

for each group. The ddt-ted lines between the groups in-

dicate the conneotion of one group with the next. Here 

an overlapping of the groups is clearly shown and the 

-57-



average value for each group shows an ascending curve in 

the case of the chuck fat of Croup II as previously men

tioned. Plate XII is taken from table XIII and gives a 

curve representing the Iodine values of the kidney and rump 

fat s in ascending order. 

Throughout this investigation the relation between 

the melting point and the Iodine value has been apparent. 

The Iodine value increases with age and fatness while the 

melting point decreases with almost the same uniformity. 
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Conclusions. 

1. The percentage of fat present varies with the location 

of the fatty tissue in the animal body. 

2. The peroentage of fat increases from outside to inside 

while the peroentage of moisture and protein deoreases. 

3. For animals on the same plane of nutrition, age pro

duces an inorease of fatness and a corresponding decrease 

of moi'sture. 

4. In the adipose tissue a high percentage of fat is'ao

companied by a low- peroentage of moisture and protein. 

5. A high percentage of moisture and protein is accom

panied by a low percentage of fat and is indicative of t~e 

degree of fatness of t~e ~~i~al. 

6. ~he Iodine value of the fat from the fatty tissue of 

an a~imal increases with the age and the degree of fatness 

of the animal. 

7. The Iodine value of the fat increases from inside to 

outside of the body while the melting point falls in almost 

the same ratio. 

-59-



PART III. 

Lit erature Consult ed 

in 

Preparation of this Article. 

Abderhalden, E. 
C. Brahm:- Z. Physio1. Chern., 65, 330-5. 

Amthor, e., and J. Zink:- Analysen von Pferdefett. 

Zeit f~rana1yt. Chemie 31(1892), 381-383. 

Zur Analyse dee Schweineschmalzes. 

Zeit. Far analyt. Chemie 31(1892), 534-537 

Beitrag zur Chemie der Thiertette. 

Zeit. f~r ana1yt. Chemie 1897, 1-17. 

Albert, F., Experimente with Lambs to Study the Effect of 

Different Concentrated Feeding Stuffs on the 

Character of the Tallow. 

l,andw. Jahrb., 28'( 1899), 975-987. 

Arnold, W., Beitr!ge zur Analyse der Speisefette. 

Zeit. f!r Unters. der Nahr und Cenussm • 
. 

10(1905), 201-239. 

Arnschink,L.Versuche ftber die Resorption verschied-ener Fette 

aus dem D"armkana1e. 

Zeit f~r Bio1ogie 26(1890), 434-451. 

Bart1ett,J.M.Effect of Food on the Hardness of Butter and 

the Composition of Butter Fat. 

Becke ,van 
der:-

Maine State Report, 1898, 97-113. 

(Determination of the Glyceride COntent of Fats) 

Zeit. von -Fresenius 19, 291. 

-60-



~6n Bergmann" G. 
K. Reicher:- Berlin Z. expert Path." 5, 761. 

Bernt rop" J • C • Remarks on M. Kumagaw,a and. K. Sut 0 ' s 

paper on a new process for the quanti

tative determination of Fate and non- ° 

Bogdanow" E. 

B~mer" A. 

Bouchard, O. 

Chanieweski" 
Stabislaw:-

Connetein, 
Wilhelm :-

Deitrich, 
Eugen:-

saponifiable substances in animal 

material and also a critique of some of 

the ordinary methode. Biochem.Z.l0,,192. 

Ueber die Fetteides Fleischee. 

Pf~ger Archiv 65(1897)" 81. 

Ueber den Nachweis von Baumwollsamen!l 

1m Schwei nfett • 

Zei t. f-a°r Unt ers. d. Nahr. und Genussm. 

1(1898)" 532-55a~ 

Tristearin Content of Beef and of Mutton 

Tallow. Ibid 14(1907), 90-117. 

Unsaponifiable matter in animal fats. 

Ma1teres Orawses, 2, 1459-61. 

ueber Fettbildung aus Kohlehydraten 1m 

Thierorganismus. 

Zeit. f~r Biologie 20(1894), 179-192. 

. 
Zur Lehrevon der Fettresorption. 

Archiv Physiologie 1899, 30-32. 

(Concerning ~og Fat, Cake Tallow, Beef 

Tallow" and Sheep Tallow). 

Helfenberger Annalen 12(1897), 145-148 

and 331-333. 

-61-



Dormeyer, C. :- Die quantitative Beatimmung von Fett im 

thierischen Organen. 

Emmett, A. D. 
E. C. Carrol:-

Emmett, A. D •. 

Pfl~ger Archiv 61(1895), 341. 

Die quantitative eeatirnmung von Fetten, 

Seifen und Fetts!uren in thierschen Organen. 

Pfl~ger Arohiv 65(1897), 90. 

Physical Constants of Hog Fat. J. Bio1. 

Chern. 9, 23-5. 

H. S. Grindley, On the Presence of Cotton-seed Oil in Lard 

Erllan:-

from Hogs ~ed upon Cotton-seed Meal. 

aour. Amer. Chern. Soc. 87(1905), 263-270. 

Beitrag zur Xenntnie von der Fettwachebi1dung. 

Vierteljahrschrift f~r gericht1lche medezin, 

neuefolge37(1882), 51. 

Farnsteiner, K:'-Voerschl!ge der Auaschussea zur Ab!nderung 

des Abschnittes "Speisefette und Oele" der 

Fekete, A. V. 

"Vereinbarungen" • 

Zeit. f!r Unters. d. Nabhr. und Genussm. 

10(1905), 51-80. 

Physiol. Inst. Univ. Budapest. Absorption 

of Fat. Arch. ges Physio1. 139, 211-33. 

Fleischer, M.:-Ueber Fettbildung ' 1m Thierk!r per. 

Forster, J. 

Frank, O. 

Virchow. Archiv 51(1870), 30-40. 

Ueber den Ort des Fettansatzes im Thiere 

bei verschiedener F!tterungswe1se. 

Zeit. ftl'r Biologie 12(1876), 448-463. 

"Arcbiv. f. Physiologie" 1892, 497 & 

1894, 297. 

-62-



Oilbert, A. 
J. Jomier:~ Fat and Hepatic Glycogen Following Changes in 

Diet. 

Rev. Soo. Sci. hyg. Aliment 3, 1000-1006. 

Ibid 3, 1007-1011. 

Grisdale, J.H.Feed and Firm Bacon. 

Ontario Agr. and Expt. Union Rpt, 1902, 41-42. 

Hannover Monatsschrift 1879, II, 22-25. 

Ratai, S. Effect of Partial Starvation Followed by a 

Return to Normal Diet, on the Crowth of the 

Body and Central Nervous System of Albino Rate. 

Amer. Jour. Physiol. 18(1907), 309-320. 

Hansen, Wil1y:Concerning the Presence of Mixed Fatty Glycer

ides in Animal Fat. 

Hartley, P. 

Archiv f~r Hygienne 42, 1-15. 

Nature of Fat contained in Liver, Kidneys and 

Heart. 

Lister Inst. of Preventi~e Med. J. Physiol. 

39 p.2°R-310 through Chern. Zeutr. 1909,1I,920. 

Hawks Physiol. Chem. Hofmann's work on the Fat Content of 

Fly Maggots, p. 131. 

Henriques,V.:-Researches on Fat Formation in the Organism 

and Intensive Fat Feeding. 

Hygiea, Stockholm 50(1898) Pt 2, 339. 

Henriques, V., 
C. Hansen:- {On the Formation of Fat in Animal Organism 

by Intensive Feeding of Fat). 

44 Ber. K. Vet. Landboh~jskoles Lab. Land~ken. 

Forsag {Copenhagen) 1899. 

-63-



Hofbauer, L. 

Holde, D. 
M. Stange:-

Zur Frage der Fettresorption. 

Centra1b1 f'ftr Physio1ogie 14(1900), 313-316. 

Sammen1ignende Unders~gelser over det dyriske 

Fedts. 

Kemiske Sammensatning Oversigt over det Kg1. 

Danske Videnskabornes Se1skabs Forhandlinger, 

1900. 

(Comparative Experiment. on the Chemical Com

position of Animal Fat). 

Skand. Arohiv Physio1. 11(1901), 151-165. 

{Concerning the Passage of Fat from Food to 

the Egg, and Concerning the Fatty Acids of 

Lecithin}. 

Skand. Arohiv Physio1. 14(1903), 390-397. 

Kann Fett unverseift reeorbirt werden? 

Pf1!ger Archiv 81(1900), 263-266. 

Mi~~d G1yderides in Natural Fats. 

Beriohte d. deut. ohern. Cesells. 34(1901) 

2402-2408. 

Hoffman,Franz: Der Uebergang von Nahrungsfett in die Zel1en 

des Thierk~rpere. 

Jaeckle, H. 

Zeit. f!r Bio1ogie 8(1872), 153-181. 

Contttbution to the Chemistry of Lipomes. 

Arbeiten aua d. pathol. anat. Abth. , d. Kg1. 
-

hyg. Inst. zu ~osen von Prof. Dr. O. Luba~ch, 

a6~-276 CWiesboden, J.F. Bergman). 

Conoerning the Composition of Human Fat. 

Zeit. f!r Physiol. Chemie 36(1902), 53-84. 

-h4-



Jolles, A. 

Kern" E., 

Die Fette vom physio1og-chemischen Standpunkte, 

Strasburg, 1907, 71. 

H. Wattenberg: Ueber Fleisch und Fettproduction in verschlied-

enen. Alter und bei verschiedener Ern~grung. 

Referat von W. Henneherg. 

Zeit. f!~ Bio1ogie 17(1881), 295-350. 

von Knieriem,,". 
A. Buschmann:- Investigations in Relation to the Influence of 

Food on the Milk Secretion of Cows. 

Landw. Jahrb. 36" 185-265. 

Kn~pfelnacher,~.-Versuche ~ber den Fette bei~ S!uglingsalter 

und !ber Fettsklerem. 

K~nig and 

miener E1in. Wochenschr. 1897 No. 10, 228. 

Jahrb. f!r Kinderheilk 45" 177-203. 

Schluckebier:- Influence of Food Fat on the BOdy Fat in Cawe 

Krukenberg, 
C. Fr. m. 

Kumagawa" Tv!. 
K. Suto:-

of SWine, with Special Reference to Deposit 

of Phytoet ero1. 

Zeit. f. Unters. d. Narhr. und Genussm. 15" 

641-661. 

Beobabhtungen -aber Ansatz und Auscheidung der 

Fette. 

Chern. Unters. zur wissens. Medizin 2 Heft 244" 

Jena, 1888. 

New process for the Quantitative Determination 

of Fate and Non-saponifiable Substances in 

Animal Material. Mad. Chern. Inst. Univ.Tokio. 

Biochem. 7:., 8. 212-347, through Chenl.Abatr. 

p. 2560. 9-19-1908. 

-65-



Langer, L. (Constitution of Subdermal Fat) 

Sitzerugsberich~~ der Wiener Academic der 

~issensohaften, M~them. natu~~issene. Classe, 

84(1881), 191. 

(Conoerning the Chemical constitution of human 

fat at different ages). 

Monatshefte f. Chemie 2, 382-297. 

Leathes, J .B. Funotions of the Liver in the Metabolism of 

Fat. Lancet. 176, 593, 9. 

Lebedef!, A., (Determination of the fatty aoid content of 
-

di fferent fat s) • 

Moskauer medicinischen 7eitung 7(1877). 

Worans bildet sioh daB Felt in FAllen der 

akuten Fettbildung? 

Experimenteller Beitrag zur Kenntniss der 

Leber und Hilchfette. 

Pfl~ger. Arohiv 31(1883), 11-59. 

Ueber den Fettanaatz im Thierk~rper. 

Centralbl. f. d. med. Wiseeneohaft 8(1881). 

Ueber die Ern!hrung mit Fett. 

Zeit. f~r physiolog. Chemie 6(1882), 139-154. 

Lemmerman, O. 
G. Linkh:- (The ~~feot of feed upon the character of 

body fat). 

Landw. Jarb. 32(1903), 635-653. 

Lummert, lfilh:-Eeitr4ge zur Kenntnis der tierischen :tette. 

Disserta,,"jo!1, Bres1au, 1898. Pfl'!ger, Archlv 

71(1898), 176-208. 

-66-



'Magnus -Levy .. A.Ueber den Auffau d.er hohen Fetts!uren aua Zucker. 

Verhandlungen der physiol. Gesellechaft zu 

Berlin .. 1901-1902 .. No. 5-9 .. 15. 

Matthes .. H. 
~. Heintz.:- 'tTneaponifiable Matter in Cotton seed Oil. 

Mayer .. J. L. 

Inst. Pharm. m. Nahrungsnitch. Univ. Jena 

Arch. Pharm. 247, 161-75. 

Unsaponifiable Matter in Japan Tallow. 

lnst·. Pharm. U. ~Tahrm. Chern. Uni v. Jena. 

Arch. Pharm. 247 .. 650-7. 

Oonstants for Goose Fat. 

Pharm. J. 85 .. 94-5. 

Mendel, L. B. The Influence of Diet on the Chemical Com

pOSition of the Body. 

Proc. Soo. Exp. Bio1. Mad. 5, 80-81. 

Biochem. Zeit. 11(1908), 281-293. 

llitchel1 .. C.A. Zusammensetzung dee Menschenfettes. 

Jahr. Ber. ~. Thier-Chemie 26(1896) .. 44. 

Moulton .. C.R. 
P.:r.Trowbrid.ge:-Composition of Fat of Eeef Animals on Dif-

Munk .. I. 

. ' 

ferent Planes of r'utrltion. 

J. Ind. & Eng. Chern. 1, 761-8. 

(Resorption of Fat and Fatty Acids in the 

Intestines) • 

Zeit. physio1,. Chern. 9.. 568. 

Zur Lehre der Resorption, Bi1dung und Ablagerung 

dar Fette i, Thierk~per. 
Virohow. Archiv 95(1884) .. 407-467 • 

Zur nage der Fettresorpt ion. 

Centra1b1.Physiol 14(1900), 121-125, 153-156. 

-67-



Muntz, M. A. 

Oudemann:-

Pfeiffer, L. 

Pfl'flger" E. 

De l'influence de l'engraissement des animaux 

sur 1a constitution des graisssa formeea dane 

leurs tissue. 

Compt; mend. 90(1880), 1175-1177. 

(Chemical COmposition of Fats.) 

Zeit. f. Chemie 3, 269. 

Ueber den Fettgeha1t des K~rpers und verach

iedener Theile dease1ben bei mageren und fetten 

Thieren. 

Zeit. f. Bio1ogie 23(1886), 340-380. 

Jahr. Ber. !. Thier-Chemie 16(1886), 36. 

Beitrlge zur Phyeiologie der Fettbildung, des 

Glykogenea und der Phoaphorvergiftung. 

Pf1~ger. ~rchiv 71(1898), 318-332. 

Polimanti, O. Ueber die Eildung von Fett im Organismus nach 

Phosphorvergiftung. 

Pfl~ger. Archiv 70(1898), 349-365. 

Ueber die Methoden der Fettbestimmung. 

Pfl!ger. Archiv 70(1898), 366. 

Puntigan,Franz:-Food Value of Buffalo meat. 

Tier!rtzl Zentr. 33, 195-201, 213-15 through 

Chem. Zentr., 1910 II, 588. 

Radziejewski,S.Beitrag zur Lehre von der Fettresorption. 

Oentralb1. f. d. mad. Wissenachaften 1866, 353. 

Experlmentelle Beitrlge zur Fettreaorption. 

Vlrchow. Archiv 4~(186~), 268-286. 

-68-



Zusatz" zu den wExperimentellen Beitrlgenzur 

Fettresorption·. 

VittCJ_Ow. Arohiv 56(1872), 211-219. 

Raffs, M. 
G. Forest1:- Inst. Chim. farm. r. Univ. Parma. Gaz~. Chim 

ital. 39, II 444-9. 

Raikow, P.N. (Analysis of the' fat of a bear). 

Chem. ztg. 28(1904), 272-273. 

von Raumer:- Zeit. f. angew. Chemie 1897, 210-215, 247-254. 

Reuss, H. (Studies on Ohemioal Composition of fish with 

referenoe to growth and environment). 

Rosenfeld, 
Oeorg:-

• 

. . -~ - -..-.. 

R,osenfeld, 
Georg:-

• 

Ber. X. Bayer. BioI. Verse :,Stat. M'!ohen 1, 

l85-aaO. 

Die Herkllnft des Fettes. Al1gem. Medizin Cen

tra1-Zeitung 1897, Hr. SO. 

Die Herkunft des Fettes. Verhand1. des 17 Kon

gresses f. inn. 'Medizin 1899, 503. 

Zu den Grund1agen der Entfettungekuren • 

Berliner K1in'sohe Wbohenaabr1tt 1899, Nr.30 

Zur Lehre von der Fettwanderung !Ai1gem. med • . ' 

Central-Zeitung 1900, Nr. 89. 

Zur Eiolo~ie Fettes. 
' .. 

Allgem med. Oentra1*Zeitung 1901, Nr. 73. 

Fettbi1dung • 

Ergebnisseder Phyeio1ogie, Biochemie 1(190a), 

1, 651-878 amd a(1903), 1, 50-94. 

-69-



Ross, R. 
~J. Race:- Fat of Chickens and Turkeys. Analyst. 36,213 

Salkowski, E. Zur Kenntnis der Fettwachsbildung. 

Festschrift f. Virchows Jubil!um 1891, 23. 

Sanarens, J. Fat of Animals Fed upon ~otton Seed Meal. 

Lab. Agr. Havre. Ann. fals., 4, 72-5. 

Sohepelmann,E. Ueber die Gestaltende ~irkung verschiedener 

'F.r·n~hrung auf die Organe der Oana, insbesondere 

tiber die funkrionelle Anpassung an die lJahrung. 

Archiv f. Entwicklungmechanick der Organismen. 

21(1906), 500-595 and 23(1907), 183-226. 

Schneider, C., 
S.Blumenfeld:- (CVntribution to the knowledge of animal fats) 

Chemiker Zeitung 30, 53-54. 

Schulz, Fr.N. Ueber die Vertheilung von Fett und Eiweiss 

beim mageren Thier, zug1eich ein Beitrag zur 

Siegert, F. 

Siegfeld, M. 

Methode der Fettbestimmung. 

Pf1~ger. Archiv 66(1897), 145-177. 

Beitr!ge Bur Kenntniss des Stoffmechsels bei 

unzureichender Ern~hrung. 

Pfl~ger. Archiv 76(1899), 378-410. 

Ueber dee 'rerhalterJ. dar festen und fltlssigen 

Fetts~uren im ?ett des Ueugeborenen und des 

S!uglinge. 

Beitr~ge zur Chern. Phya. und Path. 1(1902), 

183-188. 

(Feed:as affecting the Polenske Number) 

~,{ i 1 c h. Ins t. Ham e 1 n • 

Chem. ~· Zeitung 31(1907), 511-513. 

-70-



(The influence of feeding beet leaves and tops 

on the oomposition of the butter fat). 

Zeit. f. Unters d. Nahr. und Genussm. 

13(1907), 513-824. 

Spriggs, E. I. The Effect of a Meat Diet upon the Coats of 

Rats, with and without a Supply of Lime. 

Jour. Physio1. 36(1907), 17. 

Soxhlet, F. 

Subbotin, V. 

Versuche ~er die Fettbildung im Tierk~rper. 

Zeit. der :andw. Vereins im Bayern lS!l, 

August Heft. 

Beitrage zur Physio1ogie des Fettgewe~es. 

Z"ei t. f. Bio1ogie 6 (1870), 73-94. 

Texas Agricultural Experiment Station. Bulletins 29 and 7S. 

'!'hiemich, ~~ . 

Unna, P. C. 

Feeding of Cotton seed and "Cotton seed Meal. 

Ceber di e Herkunft des foetalen Fettes. 

Jahresbericht f. Kinderheilk. 61, 174-177. 

Zur Kenntnis der Fette in S~uglingsalter und 

der Fet~leber bei Gastroente~itis. 

Zeit. f. physiol. Chemie 26(1898), 189. 

L. Go1odetz.:- Skin Fats. 

Vanvakas, J. 

Voit, C. 

Biochem. Z. 20, 469-502. 

Ostrich Fat Constanta. 

Ann. Chim. Anal, 15, 64. 

Ueber Fettbi1dung im Thierk~rper. 

Zeit. f. Bio1ogie 5(1869), 79-169. 

Ueber den Eiw'eissumeatz bei 7.:ufuhr von Eiweiss 

und Fett, und ~ber die Bedeutung des ~ettes 

f!r die Ern!hrung. 

Zeit. f. Biologie 5(1869), 329-368. 

-71-



voit, C. 

Voit, E. 

·atson, B.P. 

~at son, C. 

~at son, C. 

~einl3.nd, ~. 

Physiologie des A11geme inen St o f .t"·~ e c1;. se 1 s und 

r1er F.rn~hrung. 

Hermann. Handbuch der Physiologie 6(1881), 

Th. 1, 1-575. 

Ueber die Ursachen der Fettablagerung im Thier-

k~rper. M~nchen, M. Rieger, 1883. 

Verauche ~ber Adipocirebildung. 

Sitzungs~erichte 1er Gese11schaft f. Morph

ologie und Physiologie im Mtlnchen 4(1888), 50. 

The Effect of a Meat Diet on ~ertility and 

Lact at 1. on. 

Froc. Rog. Soc. F.dinburg 27(1906), 6-10 

Influence of an Excessive Veat Diet on the 

Osseous System. 

Proc. Rog. Soc. Edinburg 27(1906), 2-5. 

Physiol Inst., ~ftnohen 7. Biol., 52, 441-53. 

Weiser, S. and 
A. Zaitscbek. (Concerning the Chemical Composition and ~orma-

t.io~ of goose fat). 

Pfl~ger Archiv 93(1902), 128-133. 

Weiske, H. and 
E.1r1ldt. Unterouchungen t'1ber Fettbildung im Thierk~rper. 

Zeit. f. Bio1ogie 10(1874), 1-20. 

7aitsc~ek, A. (Concerning t he formation and composi~ion 0~ 

!Jhicken fat.) 

Pf1~ger. Archiv 98 (1903), 614-622. 

-72-



TABLE I . 
PERCENTAGE OF PROTEIN IN ADIPOSE TISSUE. 
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X'l<1n 1. I.I4a8 1.1875 a.5630 I.a£30 2.1250 II.I938 

llarro1J. 1.1625 1.3675 0.9188 

9&10 Ribllntra. 2.5625 2.1563. 3.8125 

Crop., OUt %. 2.6875 2.3I25 4.53I3 

9&11 R1B,Outer. 2.9375 2.3ta5 5.6a50 

Last Rib, Outer.3.4375 I.62S0 7.8439 

RWIlP· 3.5625 3.0625 5.1563 

Oocll. 3.6250 2..5000 4..9375 

Chuok,Illtl' - • 4.1250 2.5625 6.9375 4t.7I25 2 .• 6250 

BI'1It,t. 7'.7613 3.5625 7.3125 4.2563 

Round, Outer. 13.8438 5.8126 6.16S8 10.6688 8.4750 

La8t .1b I Inner. 2.5973 

Outside Ove:r R1 b Ar i.. 3.0438 
, 



TABLE II . 

PERCENT GE OF MOISTURE IN .D1 CSE TISSUE. 

SAMPLE. 51 . 501 500 541 538 540 

idn y. .482 5.462 7.026 4.494 6.747 13 .401 

rl'Ow. 10.084 10.169 9.460 

ml)c15' - "" ~' 'I. __ 1 _.421 12.56 18. 

9&IO Rlb,O t .10.590 9.999 9.635 

9&10 b,Intr -10.695 9.603 12.S63, 

01'0 . _ I Out %. 11.0'79 10. ~ 13.939 

• 11.495 IO.096 13.800 . 
L t b, ut r.I6.117 6.SS9 19.647 

In ·r _- . • 1.07, 4.707 5.543 15.892 20.147 

Brl .. 3 TaB7 I7.890 49.328 39.796 

110 d Out r. 4 .949 5. 18 

L R1b J lnn r. 8.152 

Out ld 0 l' Rib. 1 .53 3 . 



TABLE II. 

PEROEN GE OF F T IN IPOSE ISSUE. 

s 512 50 500 541 538 

Bri 59.6 8 77.98 4 .412 5. 66 

C ok"In r ... 7 .107 81-857 67.50 

Lt R1b,Out.79.839 91.107 72.686 

Oro _,0 t r 86.00 86.174 81.308 

9&10 Rib,Out.86.074 77.97l 86.165 

9&10 Rib, 

76.9 5 72.150 

Intra- usc. 6.33S 87.09 83.5 7 

Co • 

r 

Rum • 

• 

87.382 8 .5 76.559 

aa. 97 88.390 89. 5l 

9 .238 85.690 aO.8BS 

Kin y. 93.915 9 11 90. ,75 9 .350 

L t Rlb,Inn r. 

o t 1d ov r 
Rib r _. 

88.95 

8 .387 

90.964 

540 

79.809 



TABLE IV. 

LTING OI DET 

DEGREE TIG • . 1 01 sao Q 5 540 

0 76 l't 

t. 1 86 1 - 7. 31. 

' R ~ Q5 

L : • 

• 9 • 

0 0 19. .0 -_ 

9&.10 Ii b,l • 0 1. 47.53 S.6 

3 

I • • 0 • 6 

• .76 5 

47:-.6 "1. B 56 6. • 0 0.10 

L • 9 

0 Rb • 7. 0 

a r 0 • 



TABLE v. 
I din V ' U for th Diff r n Cut of th Olae t d. 

Clm tau of Food. Animals. 

E. 512 50l. 500 54 538 540. 

Ch ,In r - .37.0 6 ,9 36.6 65 3 • 2 

37.7 5 .0 . 2S.90 37.3 3 • 1 3D.91 

Round) • 4 .z 4 · 0 

Cod.. 63 - 0 00 

C 0 • 62.09 84.77 0;5 4 

9 b,I t sa. 5.80 4 33 • 9 33.3 37.6 

R b"O .t 65. 7 8.6 6 38 

R 9.ge 65 7 53. 5 

9 10 .b,O t 9.00 6 22 53. 8 

B 1 70 66 0 63. 57.06 

t r 71. 67 7 

L .. Inn -- I 60 5 

OUTSIDE 0 Rib • .36 

C it of 0 ' 0 , 69 



TABLE V • • 

OISTURE. F T. PROTEIN 

L • :/f527 #5 9 #527 :/f5a9 #527 

CJ .u1. 3 . 71 4.aBO 96:.093 95.0 1 0.5313 
In id R b I 

Ov ' l ,t I 3.856 4.653 . 94.33S 91.460 1.5:3l3 

K y. 5.4 1 2.6 6 93. ·7 96.773 1.1690 

L t R1b l Middl 6.9S . 6.590 9l. _ 91.83 1.4-688 

Cod • 7.862 8.42l 90.230 89.793 1.7813 

R • 8. 8 8.54 89.3680 89.01 - 7.7060 

Chuck.,! tr - • 8.705 16.621 . 88.5 a 79.919 l.9063 

9&10 R b.,Intr - 8.883 . 8.761 89. 66 89.197 1.5000 

L t ; Out 9.09 6.165 87.555 9 .092 2 .4063 

9& o R1 Outer10. 6 . 8.33l 86.992 87.820 2.2813 

Crop ,0 t r 11.091 15.612 86.816 77.937 0.0688 

Round,Out r 14:].23 11.527 82.448 83.750 4 .7 060 

Bri t, 15 404 14.04l 81. 12 82.348 3.1250 



TABLE VII. 

IODINE V UES FOR STEERS 527 . d 5 9. 

L • Q27 529 

0 , • 9 43.10 

• 7. :3 5. 6 

0 ok.In 5 .4 . 47.0 

0 • .96 5 • 6 

9&10 R b,Intr • 53.25 51. 3 

L t R1b, 1dd 60.80 1) .26 

Oro ,0 t 17 47 7 

L R b. 3.9 • 7 

• 63. 63.7 

9& 0 b, :3 0 • • 
Br · • • 63. 1 

R • 66.89 66 • 

In d f R b , 
0 P t .. 46.'1 --



TABLJ~ VIr I · 

Iodine Values for the Kidney, Rump, and Chuck Fats arran~ed 
AQoording to Inoreasing Ai of the Animals Within Eaoh Group. 

Group NO.of 

II 

An1mal. As •• Kidney 

I 541 10 mo. 37.13 
505 10 mo.,17da.34.95 
594 10 mo.24da. 33.25 
532 11~1 5 mo. 31.80 
596 21%110.0. 35.87 
515 211', 11 mo. 41.88 

launder. Z7r • 49.39 
527 3yrs,amo 47.53 
529 3: 3mo 45.16 
12 1 3: 6mo 40.84 
501 3rr8)11mO 5108 

4S ayrs nearly 40.64 
588 5y%8 6mo 43.68 

538 
503 
593 
523 
507 
526 
512 

10 mo 
11 : 
15: : 

2y1's 2mo 
2 : 10mo 
3: 4mo 
3 : llmO 

31.21 
29.50 
34.10 
25.59 
34.36 
30.13 
37.19 

III 540 
597 
53 5 

10mo 
l6mo 

2YJ:8 211lo 
:5: 6: 

30.81 
32.44 
27,31 
33.'1 
25.90 

18 
500 4: 

Rump 

44.05 
47.55 
50.·79 
54.62 
57.58 
68.35 
63.12 
63.72 
46.32 
65.27 
58.37 
67.6g 

37.13 
42.89 
46.67 
80.65 
53.19 
66.24 

40.70 
4.1.85 

53.25 

ChUQk 

41.65 
40.56 
43.20 
39.78 
40.33 
44.00 
56.76 
59,42 
47.02 
46.9.0 
61.94 

36.32 
34.04 
42 .58 
33.86 
41.60 
39.80 
37.02 

40.15 

45.88 
36.56 

AveJ:&ie values for each group. 

I 

II 

III 

Kidney 

4J..01 

3l.81 

29.97 

Rump 

57.11 

51.13 

45.2 6 

Chuck 

4.7.41 

a?iO 

40.86 



TABLE I X. 

Iodin V - or K dn 1~ Rump, d Chuok F ts - r in 
in Ord r Sho 1ng D ff % nt Ord r of 1 1th1n the Gro 

GROUP~ 
I 

II 

III 

I 

II 

II 

523 
03 

S 6 
538 
593 

7 
512 

00 
25 
40 

597 
18 

e 

ID EY 
31.80 
32.90 
33.2 
3 5 
3 • 5 
35.87 
37.13 
0.6 
0.84 

.1.8a 
3.68 
• a 

DN 

OR " 

0.80 

3 • 1 

3 • a 

597 

C 

RU 
.05 

· 6.3 
7 55 

50.7 
52.80 
5 .6a 
57.58 
58. 7 
59.73 
83. , _ 
63.72 
65. ' 7 
66. 
66.35 
67 e 

5 • -
59 88 
3.22 

GROll • 

RU 

57.6 

5 

• 

sa 

CHUCK 
39.78 

" . 0.33 

t 

0.56 
4 .65 

2.05 
43.20 

.00 
6.90 
7.0 

56.76 
5 
6 

33.86 
34. 
36 .32 
37.02 
39.80 
- .60 
. • 5 

CHUO 

.97 

37. 0 

o • 

d-
• 



TABLE X. 

10 1 V 
-~ 

u fer K1dn 11 R a.nd Chuok F t in c nc1-
in O- d for~ ni, r 11 Thr Fats r G1v n. 

GROU KIDN I liU 1 CHUCK. 

! 532 3 • 05 .05 532 3S.78 

9 , 33.2 12 46.3 _ 596 40.3 ~ 

505 3 .9 94 ~.5 0 - 0.56 

:e ~ bb1 35.25 532 50.79 Bobb1 42.05 

ij96 35.81 B bb1 62 80 59 43. 

121 0.8 . 596 5 .62 515 .00 

5 .sa 515 . 57.58 l2 46.90 

529 • 6 5 7 63.l . 9 4.7.0 

527 7 .• 53 9 63.72 d 56.76 

.3 501 S5. 7 7 5 • 
• 

501 5 .08 S und 66.35 5.01 61" 

I 523 ~ .. ~ • . ' . .59 503 37. 3 523 33.86 

03 9.50 3 .89 03 3 • -

52 6 30. 3 52 6 67 51 37.02 

593 3 .10 5 6 3.1 526 3 .SO 

07 r-. 3 .3 507 60.65 507 .60 

612 37.79 512 66.24 593 • 8 
II 0 5. 0 597 0:10 0 3 .56 

. 
5 7 4 0 53 . 25 , 7 40.15 

FOR 

! 

II 3 9 5 - 3 38.1S 

III • 7 6. a 38.3 





TABLE XI I . 

Iodine VaJ.\1 e for R~ and Chuck Fats ur~ec1 in Asoen<1i1li 
Oxder S~ow~Di the Different Ordera for Animals Within the Gro~.~ 

" AVERAGES FOh 
GROUP 

I 

II 

III 

ANIlIAL RUMP 
506 44.05 

l2l 46.32 

5.-94 47.55 

532 5Q.79 

:Bobbi, 52.10 

596 54.62 

515 '57.58 

S27 63.12 

529 63.72 

501 60.27 

S&,uad.el'IS5 .35 

503 

593 

52a 

526 

507 

512 

597 

500 

J7.13 

42.89 

4e.67 

53.19 

60.65 

66.a4 

ANllUL CHUCK 
532 a9.78 

• 
596 40.3~ 

". 

505 40.56 
.. . . 

Bobbie 42.05 
.. 

g94 43.20 

515 44.00 

12l 46~90 

52S 47.02 

S.uncl "I 5S.76 

527 

501 

523 

503 

512 

pas 

507 

593 

500 

597 

59.42 

61.94 

3;).86 

34.04 

37.02 

39.80 

41.60 

n 42.56 

36.5e 

40.15 

lRJMP CHUCK 
55.65 47.45 

51.l3 38.10 

46.98 38.35 



TABLE XIII. -, . -, 

Iodine Values for Kidney and Ruma» F.ta in A8oend10i ' Order. 
~VERAGES FOR 

GROUP ANIlIAL IIOlfE! ANIlW. RUUP KIDNEY RUMP 

I ' 5Z2 31.80 605 44.05 41.39 57.61 
.. 

594 33~a5 121 46.32 

505 34.95 iS4 47.55 

Bobbie 35.25 53 • 50.79 
. 

iSS 31.87 Bo'b~1. sa.so 
48 ' 40.64 596 54.6a 

121 40.84 515 &7.58 

515 41.8S 48 58.3? 

gSa 43.68 F .ICn1iht 59.73 

F.Xnlaht 4'.~ 527 63.12 

sae 4i.18 529 63.7i 

J·~;rl 45.28 101 65.27 ' 

S27 47.D3 Je-rrl 66.2a 

S&Wlde~. '9.39 Saua".~.66.35 

501 51.08 688 67.55 

II 52; 25.59 503 37.13 n.9l 51.13 

It) 3 29.50 &S3 42.80 

526 30.13 5Za 46.57 

iSZ 34.10 526 5~.19 

007 34.36 507 60.65 

512 37.79 Ql2 66.24: · 

III 500 25.90 597 40.70 30.76 48.9Z 

1)2S 2 7.31 525 41.85 

597 32.44 500 53.135 

63 37.38 63 S9.S6 



AT '1' IJIE or SLAUGHTERING,. 



CUT II. 

AT TI~ OF SLAUGHT~IH8. 



CU! III. , 



CUT IV. 



CUT v:. 



CUT VI, 



aUT II. 



C.UT VIII . 



CUT DC. 



CUT X. 

-! .,. 

< .. 

-'-' 00 



OUT XI. 

541 





CUT XIII, 



CU'l' XIV. 

FOUR MONTHS OLD. 

J- -;.. '7 

FIVE MONTHS OLD. 



/ 
/ 

ONE 

I '. 

, , 



CUT XVI 

TWO YEARS 01",D . 



CUT , nIl 

AT TI~ OF LAUG TFRI IG . 



C,UT XVIII 

AT TIME OF SLAUGHTERING. 



CUT IX. 

SIXTH RIB , RIGHT SIDE . 



CUT- XX. 
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