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1. 

HORSE FI3SH bN~ ITS DIGE~T IB IL ITY 

PART I 

REVIEW OF LITERATURE 

Historica l outline of use of horse f lesh. The use . - -----.- -

of horse flesh as a ~uman food is a custom as old a s that 

of using the flesh of any other food producing animal. 

Proof of it s use b y the cave men has been unearthed in 
l. 

Northern Europe by the archaeolog ists. Judging from 

the quantity of rema ins f ound as socia ted with those of 

men of tha t time, wild horses were very abundant in the 

prehistoric ~ eolithic, or polished stone per i od, and the 

chase of the animal must have been one of man's chief 

occupa tions, providing h im with one of his most important 

food supplies. 
a 

The horse was an idol among the early tribes of 

Scandinavia and Germany. The Germans sacrifioed and ate 

horses at feasts in honor of Odin and Freya, a t 'VIh ich f eas ts 

horse flesh waS t he favo r ite dish. In order to remove 

all signs of pagan wors hi p and sacri f ice, Pope Gre gory III 

and his sucoessor, Zaoharias I, sent e diots to st. 

Boniface, the Christian Apostle in the Germanio Countries, 

prohibiting the use of horse f lesh, and decla ring that 

horse flesh and all those eati ng and dealing in it un-

clean, and tha t dealings wi. th them were to be avoided. 
a 

These s ame edicts were also i s sued to the peo ple of 

Ioel and where hippophagy was also· very popular. But it 

was not until about the year ~OOO A. D., t hre e centuries 



later, that the European people openly discontinued the 

custom. 
., a 

Among the nomadic peoples, for example, the 

Tarteris, Kirghis, and Kalmucks, to whom the Pope's 

decree did not go, and did not apply, hippophagy has con-

tinued unchecked to the present day. ti:hese mentioned 

peoples ate the flesh fresh,salted,and smoked, and 

seemed to have a pas sionate desire for it. 

That horse flesh was eaten at the time of Moses is 

evident from the prohibitive clauses in the Mosaic Law 

aga inst 1 ts use as food. 1'he. early Greek wri ters and 

Philosophers mention the eating of horseflesh as an 

early custom that eXisted from the extreme East to the 

Ural mountains and thut this custom existed among the 

early Persians, Greeks and Homans. It seems th at 

throughout Asia the eating of horseflesh We S customary. 

" Aooording to ostertag the Chinese have used horseflesh 

for ages, and have developed a special breed of "Fat" 

horse, that was oharacteri zed by its fine bone s t ructure, 

fattening powers, a nd savory me a t. The animal has a 

large ~eedil1g oapaoity, and at ab out two ye&rs is quickly 

and readily fattened on a rat i on of rice and corn. 

"Philips writes of the use of horses, asses, and 

mules by the Moore in i.Lunis, Algiers, and also of the 

presence of a species of a small horse thut was raiSed 

solely for food })urposes by negroes in J-uida, Africa. 

In Marmol, Africa, wild horses wer e used for food by the 

2 . 



natives. In South America, French and English explorers 

repeatedly mention the use of the flesh of wild and 

domesticated horses for food purposes, as a custom in 

the various countries. Sir Francis B. Head stated that 

the Pampas ate the flesh of mares, which they never rode. 

Delvaille refers to the natives of Bolivia as preferring 

horsemeat, and other s tate that hippophagy was in vogue . 

in Chili and among the Patagonians.' , 

" Of civilized Europe , Denmark was the fir s t to return 

to the custom. During the siege of Copenhagen permission 

for the practice was given, and in the followi ng year 

(1808) the practice was legalized throughout the country. 

During the famine years (1815-17) especially in Germany 

and Switzerland meat from fattened horses wa s consumed. 
2 

Dr. Esser attributes the general i ntroduction in Ger-

many to the propaganda of a humane organ izat ion, which had 

a s its aim the consumption of horses as food in order 

to save the old and crippled ones from merciless mas~ers. 

~he idea wa s first realized in ~h e famine year 1847. 

Horse flesh, pr epared in various ways. was served to very 

v. 

important and influential men at public banquets. Spinola, 

the ~rofessor of veterinary Science, and Blume, the country 

opera singer, estab l ished the f ir s t horse-slaughter pen 

in Herlin and turned it over to reliab le parties. In 

1855, Germany permi t ted the sale and use of horse flesh; 
I 

Munich had a lrea dy done so in 1840. '.Llhe practice was 
I 

legalized in Vienna in 18 54. Un July 9, 1866, due to 

• the inf luence of lJecroix, · ~ t. Hilaire, and others, France 
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authorized the sale and use of horse flesh. At the present 

time horse-meat is sold publically in all European countries 

with various degrees of popularity. 
a 

it was not until 1889 that Great Britain passed a 

regulation permitting the sale of horse-meat. Statistics 

as to ~he extent of its use are not available. In the 
• winter of 1915-17 the '~Butchers Advocate" of London 

writes as follows: "Shope for the sale of horseflesh 

are being introduoed into every large town. 'ihe high 

price of beef, mutton and pork is giving horse flesh 

an opportunity to acquire favor, and if present cost 

of living continues after the war, horse flesh may become 

a permanent artiole of food." 

" During the Siege of ~aris 55000 horses are re-

ported to have been consumed as food. in fact horse 

flesh was used continuously for six months, and no 

bad results were noted. ~o what extent the horse flesh 

was consumed and was popular in Europe during the early 

part of the ll ine t eenth centruy calmot be determined. 

but it appears from later sale and use th~t the govern-

menta gr&dually permitted its sale and use as a necessary 

and protective measure. 

'Ihe use of horse flesh in the United ~tates has not 

gained in favor to the slightest extent even to the 

present day. History mentions the fact that the Con­

federa te army besieged at vicksburg during the Civil war 

were reduced in supplies till the~l had to use mule steak. 
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6 

In 1898-1900 due to an erport trade there was establ ish-

ed an inspection for horse-meat. 11lhe product wa s almost 

entirely exported. ~he inspection ceased in 1904 but 
I 

was revived J'uly 1, 191 g, when B);propria tion of ~~) lOO, 00 

was made to carr~7 it on for the fiscal year. 

Co~umptjon of ~orse flesh. ln ~uropean countries, 

through all figure s ava ilable are incomplete and probably 

underestimated , i t is seen from the statistics th8.t t he 

use of horseflesh as a human food has been marked by an 

increasing public demen d. '1.
l his is also borne out ' by the 

consular reports which from time to time mention the 
.. 

increase in the consumption of horse tlesh. Oster tag 

sta t es tha t t wo thirds of t he horse flesh used in ~aris 

is manufactured into sausages, and also t hat more than 

100,000 of t he 500,00 families in t he city use horse 

flesh. ~he 23,186 hors es, 383 asses and 33 mules 
.. 

saaughtered in Paris in 1894 yielded toge ther over 

e~ven million pounds of meat, while those slaughtered 
a 

in 1910 furn ished twenty-nine million pounds. 

~he bureau of Animal Industry heport l1905) states 

tha t there are s laughtered annually 30,500 horses in 

tne t wo Municipal Aba~toirs o f ~ aris. Praotically 

t wo thirds of thes e are consumed in t he Clty of Paris 

itself. other ~Ul'opean cities have municipal abat t oirs. 
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~umber of Horses, Asses and Mules 
3 

Slaughtered in Paris 

1866 - 1910. 

--- --- -----
. 1'otal • Horses • Asses • Mules . 
• • • • .. 

--.....--. .. ------ . --------------------------. 
1865 ~from 1 902 - - -

July '3 

185'1 2125 2059 59 24 

1858 2425 2297 9'1 11 

1870-71 65000 64352 635 3 

1872 5732 5034 575 23 

1875 5865 5448 394 23 

18'18 11319 10800 438 31 

1888 13475 - - -
1898 21476 - - -
1900 25059 - - -

1902 31342 - - -

1904 44279 - - -
1906 58856 - - -
1910 60335 57734 824 223 



a 
Their slaughter of horses is as follows. 

--------------_._ .. _._-------. -.-.-------------.~-- - -_ ..... _._--------
Year • • Cities . . Number of Horses 

-- - -..---------- . ---.------...--..-

1909 Berlin 12890 

1892 Vienna 18290 

1907 Milan, Italy 7132 

1906 L .' ~ege, Belgium 1375 

The 28th Annual n:eport of the ureau of An imal 

Industry s hows tha t in 1909 (;erman y sl aughtered 

152,214 horses wh ich provided 179 mil l ion pounds of 

meat, about 1 1/2 pounds per cap ita. 

the r e were 6990 dogs sla ughtered f o,r f ood pur})oses. 

Hecent consular a nd ~ra~ e rleports say tha t t he con-

-sumption of both hors e and do g f lesh has sh own a 

decided increase. 

No data on t he consumption of horsef lesh in I taly 

s e ems availa ble, but it mu s t be extens ive _ ' ' By a decre e 

of July 24, t he s l aughter of l orse s , ao s es and mules, 

sui t a ble for re i s ing or f or "breeding i s forbidden in 

Italy. nhe suitableness of an animal for r a ising or 

breeding will 'be de t ermine d by the oommunal veterina ry 

or by an expert 8})pointed by t he mayor. The s ame 

decree prohibited the transporta tion of fres hl y 

slaughtered hors e flesh Il"om one commune to another. 1 , • 

• • 
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Hor~es Slau§htered in ~erman Gities. (2stert~g) " 

1890 Munic h 1728 Horses 

1885 Saxony 3313 , , 

1890 ~axony 4249 , , 
1896 ::3axony 5091 , , 

1 89 9 Saxony 5181 , , 

1895 Leips ig 951 , , 

1900 Le1ps ig l 839 , , 
1 8 99 Dresden 1474 , , 

1 8 90-91 ' russia 52281 , , 

1 8 93-94 Prussia 63801 , , 

Breslau 
1 8 99 and 5000 , , 

lJruS8e1dorf 

1 8 9 2 Vienna 1 8 92 , , 



a 
~rhe Municipal Abattoir in Odessa, Russia, 

slaughters 150,000 food animals annually. Of this 

number 300 are horses which are slaughtered during 

the winter months for use by the 'i~ a.rtars •. 

Compari§.21! of H,umber1 of Animals 8la ughtel'ed 

in Belgium 1905 - 1909~ Average~ (Price) 

Horses 

Cat tle 

Ualves 

Lambs and Sheep 

38,200 

438,900 

350,500 

552,400 

6 

In 1898 the bureau of Animal Industry received 

;J • 

a 

an appropriation for that yea r providing "That live 

horses and the c~roaS b e s and the products the r eof be 

entitled to t he same inspection as oGher animals, 

carcasses and produots thereof." ~' he rel)Orts of 

t his bureau give the following data on the slaughter 

in the United ~tates. 

1899 

1900 

1901 

1902 

1903 

3,332 

5,559 

1,992 

1,649 

3 4 il 

.i::l.orBeS 

, , 

, , 

, , 

, J 

Most of t.he horse-meat IJroduced wa s exported as 

the figures, given below, v/ill show. Little if any 
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of it wa s consumed i n th i s coun t r y . It se ems t hat 

t he i nspection was introduced s ole l y to encourage the 

export u t i on, a s the f ol l owi ng Ie tter f rom the ConBular 
., 

Repor t of Ap ril, 1 900 , shows , " Several years ago I 

oa l l ed at t ention of Danish dealers in horse - mea t t o 

t he Amer i can supply. I have now t o r epor t tha t t he 

bu s i ness i s increLs i ng r ap i dl y and t he [ ~ at f r om the 

United St ntes g ives sa t i s f a cti on. The co nsumpt ion of 

hors emea t in Denmar k i s compar a ti ve l y l arge a nd Oopen-

hagen i s a dis t r i but ing por t f or Swe den , l or wa y , Fi nland , 

Rus s i a and th e German Baltic." 

8 

Hors es EXDort e d f r om United ~tut e s • 
.L ..... •• • 

Yea r No. Pa ckag es : I' umber Pb.Ck e·6 e s "-leight 
I nsp ec t e d . I.; ert ifi c p tes : ~xror ted 1bs. . . Horse - meat I ssued . 

. ------
1 900 602 8 4? 2 1 88 , 800 

1 901 821 9 88 0 24 9 ,9 00 

1 902 538 11 638 1 70 , 985 

1903 70 1 Sf ipment 70 28 , 000 

] or the pre s ent f i s ca l year (1 919- 19 20 ) t he Bureau 
8 

of An i mal i ndustry has been au thor ize d to cOilduc t a n 

i ~sn e c tion of h o r ~ e mea t . In answer to i nqu i r y t h i s 

Bure au gives t he fo ll owing i ni'onn", t i on re gci. rdin6' the 



slaughter in the United Sta tes at the present time: 

l~umber of 
:0}atablish­
ments 

City Monthly 
Slaughter 

Market 

11 

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

1 

1 

1 

2 

1 

I 

Portland, Uregon 

Milwaukee, Wisconsin 

Grand Island, 1 ab. 

St. Louis, ll i s 80uri 

Cincinna ti, uhio 

~ ew York City, N. Y. 

33 

20 

8 

85 

30 

68 

Largest part to 
Chicago Zoological 

Gardens. 

One-half to 
Zoological Gardens. 

----- ----- - - ----- - - ,----- ---- --- - --- -~ --- --~ 

The Cincinnat i plant is the only one t hat a t yre s ent is 

opera ting under t he .t ederal Mea t Inspection Law f or 

horse flesh. 
a 

In 1895 the Hamburg butcher s pa id f rom 25 to 30 

dollal'S f or well f ed horse s and f rom 10 to 20 do l l a rs 

f or poor ones. ery f ew f i gures g i v i ng t he va l ue of 

t he live an imal and the reta il pr i ce se ems aVc. i l c..ble, 

but t he s tatistics a f ew years old may a f f or d a com-

pa rison betwe en hors e an other fl eshes . 
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, 
., -.-.-...---...... --_ .. ------. --., ---

1 M - 25 ¢ Horse Meat: Bovine Flesh: Pork : Mu t ton 
100 Pf·. . per kilo . per kilo . per kilo:per kilo . • • 

1 M. M. Pf. : M. Pf. M. Pf. :M. ""Of ..I.. • 

. . . . . .-.-.~-.-.~- ---~~ 

1. Cooked 50 1 40 1 40 1 40 

2. ~H'illet 1 2 80 2 1 50 

3. Haw and 

Cooked Hams 1 20 - 2 40 

4. Fat 1 20 1 80 1 60 

5. h ib or 

Plate 60 1 40 

5. Bologna 

!:3auaage 1 20 2 40 

7. Ground 

Meat 80 1 60 1 · 60 --

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

Dur ing t he recent World Wa.r when mea ts Vie r e scarce 
1.1 

England found it necessary to r ation horsemeat along 

with other meat and food products. Four coupons ob-

tained a weeks mea t ration. With one coupon a person 

could obta in seven ounces of cooked , canned or pre s erv-

ed horse-meat. 



.LD. 

Consumption per Capita of Mea ts. 
------- . -- - .- ---.. 
1.0 1.0 a 4. 4. 

· Germany Franoe Belgium Madge- Konigs-• 
19 0 9 190 9 . Annual burg berg • 

Average 189 6-7 . 1 8 95 - 6 • 
1905-09 

· Ibs. I DS. I bs . . I bs . I bs . · • 

-- .. -- . - . - --------.-..-- . .. . . 

Horse-
flesh 1. 25 1.000 3.32 3 . 0B 1. 41 

Beef 32. 00 39. 00 38 . 59 55 . 00 25. 53 

Pork 53.00 1 4 . 00 55 . 00 51.33 

Veal 5 . 00 B. OO ,.. 1" 7 0 . ::> 8 .37 0 .27 

Lamb and 
Mutton 3. 00 ~O . OO 1.63 5.50 4 . 84 

----------_.------------.-------- I. __ _ . __ ---.-.__________ _ _ 

The consular und ~ra de t elegrams of rec ent date throw 

some light on the r ecent consumpti on of llorseflesh in 

~urope. They report a s f ollows: fhe domesti c suppl y 

o horsefl esh (1 91 9 ) meets the demand in Venmark . In 

Norway, wh ere in 1918 the consumpt ion was a~ ove normal , 

ho rs e~lesh has been s old at a maxi mum pr ice of 2 .5 lcroners 

pe r ki lo (about 35 cents pe r pound ) , but mos t of it i s ei ther 

mad e i nto sausa ~'e s und bologna, or smoke tr ea ted . Holland , 

who bef ore the rar , i mported l arg'e n'Lunbers of h01" 8es for 

slaughtering , at t he pre ~ ent time i mports none. Par is is 

reported t o sl e..ughter 55 , 000 horses annually. Bel C:' i urn 

has long used hors efles h , and a t ) r esent s l aughte r s on 

an avera~e 700 horses we ekly. T 1e meat wI~ i c h is all 

di str ibuted t hru governmental channels sells f or 2 .0 to 
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3.25 francs per Kilo (18-29 cents per pound), while beef 

cuts average 90 cents per r ound. In 1912 Belg ium im-

po r ted for slaughter 25571 horses, and in 1913, 24,093. 
1a 

In 1910 Germany slaughtered 149 ~ 048 horses, in 

1911, 151,990, and in 1912, 178,961. 

A f actory at Esbjerg, Denma r k , makes from fl'esh 

horse bones, a bullion ex tract, bone f a t, a nd bone meal. 

The bullion is mostly exported to li-ermany, and the fa t 

th at is used by bakers and sausage makers, sells at 2 

crowns ($0.54) per kilo. 

Uses of Horse Flesh and Fa t . Hors e f les h in - .. - . 
parctica lly every country where used hes more secret 

buyers than open admires. It is cheaper than ot her 

meats, which stimula tes its use among the poorer classes. 

It is to be noticed that on a whole the prejudice against 

it ha s les s ened, not yet disappeared, tha t as it be-

comes more popular among t he poorer classes , the ab-

horrence for the same increases among t he people of' means. 

l l his is justified because t he horses slaught Rred a :ce 

mostly old uni'a t tened hors es, and bec [~use t he horse 118S 

been esteemed above a l l other animals, even the dog. 

" Villain sa ys t ha t t wo t hirds of all horse-meat is used 

in sa usages. When ground up and made into sausages its 

presence is exceediugl y hard if not impossible to detect. 

The fat is used for cooking and f or making soap , a nd ma ~l 

be used as an adulterant i n butter. 

Boiled horse f lesh cannot be distinguished f rom 
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boiled beef by t aste or smell. If the flesh is laid 

in vinegar and p roperly prepared it cannot be different-

iated from venison. It is certa inly as t a s t y as any 

other meat, and may have a slight sweetish tas te, due 

to its high content of glycogen. 
a 

on cooking one notice s golden fat droplets in 

the bro th. 
4 

In s peaking of meat extr a c t s ostertag says: " With 

r egard to horse meat, Liebig says tha~ the meat br oth 

from horse-me at, when steamed J fo r ms , mem i) rane s over, 

the surfa ce like t ha t of milk , which are renewed as of t en 

a s removed. hloreover, t he extrac t is t hick and sl imy , 

doe s not dissolve perfectly in water and a l ways tastes 

o f f a t. ' , 
-4 

Th e exclusive consumption of horse meat ma y caus e 

dia rrhea. Th is was the re 8ent exp erience of the 

beleaguered cities in China and in the ~ransvaal. This 

ha s also been obse r ve d in c onsequence of e ating dog f lesh. 
( -4 

Pfl ut 'er s t £ tes that t he diarrhe a ma":T be caus ed 'by a sub-

s t ~nce s oluble in alcohol, co ntaine d i n the hors eflesh, 

wI ich passes over into t he meat broth. I t cons i 8ts of 

t hree-fourths lecithin and one- fourth neu t ial fat and 

oholes terin. The in~urious e f f ect may be avoided i f the 

mea t is pr epr red with beef or mutton tallow, or if the 
a 

me a t broth is poured off . Huidekoper sta te s tha t horse- ' 

meat should a l ways be broiled or roasted. 
2.., 

Lindet sugges ts t he use of s erum al bumin of t he-
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horse as an inexpensive and sa tisf[~ ctory substi tute 

for eggs in cooking. 
a 

"The following are the conclusions t ha t were reach-

ed by the Italian Army veterinarian's Costa and I\Iori in 

regard to the use of refrigerated horse-meat: ' ~le sh of 

horses in normal physiological condition, Slaughtered 

under sui table rest, "whether skinned or quartered and 

le t t in the skin, wi 11 keep perf ectly v/ell for u -,'o f;} onths 

if subjected to a temperature between 1 and 4 degrees 

centigr &de, and an a ir moisture of 50 to 70 de Grees. 

M:eat cut in small pieces will not keep longer than 

20 to 30 days, s howi ng s igns of decoffii: oS i tion in Ib days. 

111he f lesh i n the s kin, if wi thdrawn f rom the re i ri gera tor 

every five days anG le:f:' t f or 24 hours in oro ina r:y~ temper-

ature, keeps in good condition from 20 to 30 da ys, if car-

cas s e l: were skilmed and quartered would be but 15 to 20 

days. 1he liver doe s not keep more t han 8 to 10 days 

wh en 1 t turns ~p i tC Il bla clc, becoming uns i gh tl ~T and a few 

hours after remova l f rom cold cells dec2Y, s ll owing th~t 

t his orga.n is t he lea s t res i s "Lant to c hemical or bU C-G e l'-

lal c hang'e. ~ he ki dney keeps 20 days • .. Br a in if not 

removed from skull keeps t wo months, i f r emoved but one 

week a t the longest. 10ss in weigh t was f rom 8 to 10 

per cent in 30 days. 

Hefrigerated hors eflesh uf t.er 15 days t urns dark red 

to black. 'llhe cons i s t anoy remains norma l f or a long time. 

Chilled hors e flesh become::> t ender in 10 to 45 days, t he 



outer surface u~p ears brighter than the fresh horsemea t. 

After ten deys storage in ttle cold room the meat cooks 

more rapidly than fresh meat and requ.ires the same time 

as to cook unc 1111led beef of a 2 to 5 ye r .. r old animal. 

The mc: a t of t ired animals was f ound not to cause anv ba d .... 

e f fects, but gave evidence of lack of taste. " J 

2 
Dr • .6sser stutes thu t in P2..ris in l 8S 6 t he ave:-t age 

dressed horse oarcas ses weighed 190 kilos, whilst in 

le81, the same weighed 225 kilos. ~h i s l eads one t o 

believe t ha t be ~ter fleshed horses wer e being us ed f or 

food than f ormerly. in 1903 the average wei Ght of 
1.5 

t he dressed horse carca ss was 250 kilos. ";·.I.bout 011e-

t hird of t his we i ght wa s bone and sinew VJ ~ ~ich wu, s sol d 

at 4 fr~ncs (77.2 ¢) per 20 0 kilo. There remained 

about 157 kilos of marketable meat per horse. 

~henever hor s e f lesh is us ed as an adul t e r ant its 

prese nce is very difficult i f not imr 08si ble to detect. 

Va rious method s he.ve been o:.:.. fere G t or its detection, of 

which the following a re t he more import ant; 

1. App () urance, color, bone, etc., 

2 . ~hortness of fi ber observed by microsco pic 1n-

spection. 

3. ~rystals of hemin. 

4. Development of the specific anima l odor on 

treatment wi t h sulphuric acid. 

5. The hi gh glyoogen content. 

6 . 'l 11e biological serum test. 
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!l.'he first four of th ose have proved absolutely un-

reliable, while the last two have their limitations. 

Opinions vary with rega rd to t he va lue of the glycogen 
:1.6 

content. Most esteem it highly, wilile others consider 

it valueless. All agree th~ t the biological Serum test 

is reliable, but it has its limitations in that it cannot 

be used to detect flesh that has been co cked. 
a 

Dr. Esser menti ons the fact th a t expe riments using 

dogs have shown that horse f1:esh 1s as di e;' es tible as beef, 

but does not give any data. 

fact s eems to be available. 

Ho data sub s t a ntiating t l"'- is 

Compoilligp'- .. oj R9rse Flesh. Like all other fles h .. , 

that of the horse consists mainly of protein and fat. 
:1.'1 

Kohler has l {lVestiga~ed the ele me ntary com}) osi t ion of 

the muscula r tissue of various animals, araong them the 

horse. Il'he material 'was freed as ful ly as I)Ossible of 

fat by ether extraction and the reSidual fat det ~rmined 

by .lJornmeyer's digestion, for VlJ l-lich correction VJas made. 

Th e following data gives his average results for the fat 

and ash free substance. 



Elementary Composition of Flesh. 

---------.... ------------------. --------.---.------ -·------.. ~--F--. 
No. of { 

: Sam­
ples 

Car­
bon 

0/0 

.: hydro­
gen 

0/0 

l~i tro­
gen 

0/0 

Sul­
phur 

0/0 

Oxy­
gen 

• 

0/0 

Heat of 
combus­
tion 
n er gram 
-( calores ) 

----~---------- -.-.-------- ---.- ----.... ----- ------------- .--.-.----- -
Cattle 

Sheep 

SWine 

Horse 

l:\abbit 

Hen 

4 

2 

2 

:3 

2 

2 

52.54 

52.53 

5~.71 

52.54 

52.83 

52.35 

7.14 

7.19 

7.17 

7.10 

7.10 

5.99 

1 ·:).57 0.52 23 .12 5.6775 

15.54 0.59 22.95 5.5387 

16.50 0.59 22.95 5.6758 

15.55 0.54 24.06 5.5990 
• 

15.90 5. 6155 

16. 88 0.50 23.28 5.5173 

_______ • __ ._ . ___ - __ F _ _______ ~ _____ ......... _...~ _____ , __________ • _____ • _. __ 

Horsef1e sh was the only one of t.he 8e Ss.mI)l es t hat gave a 

positive test for glypogen. It gave an average content of 

3 "5 per cent, wh i ch account s ' for "the low ni troP'en content • • 0 -

1.8 

According to J. Smorodinzew, fresh horse f lesh was 

found to co nt u in carnosine (1.82 per cent), methylguanidine 

(.11 - .83 IJ er cent) and c 2.rn1tin (.17 - .2 pel~ ce nt). Tlie 

muscle of t h.e calf und pig are also :Cound to contain methyl-
1. i 

guanidine and c '::, rni tin. Leaoh sa:is thG"t taurin is also 

precent in horoeflesh. 

Like the f lesh of any other ·species of animals the com-

posi tion of horseflesh v t.';. X'ies, acco rd ing to the a De, degree 

of fa tne.ss, etc. ~he following t &ble from Leach gives t he 

composition of fresh horse and bovine flesh. 
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1. i . 

Composition of Bovine and Horse Flesh 
• - • 

• 0 

• • 
· Fresh Beef Flesh 0 Fresh Horse Flesh • • 
0 · • • 
· • 
• • . . . . 
• · • • 

· Aver- · Maxi- · Mini- 0 Her- · Maxi- · Mini-• • • • · · · age · mum • mum · age · mum · mum • • • • • • 

-
No. of 
Analyses 5 16 

Water 68.19 71.19 55.81 59.81 71.91 52.16 

Fat 12.50 15.33 9.89 9.51 33.55 1.24 

Nitrofien 

Total 3.02 3.19 2.83 3.11 3.50 2.13 

Insol. in 
Hot Water 2.41 2.53 2.32 2.37 2.97 1.33 

Ppt'd by 
Bromine 0.19 0.24 0 .14 0. 20 0.36 0.12 

Meat Bases 0.43 0.53 0.33 0.55 1.22 0.15 

Nitrogenous Substanoe,§. 

Protein* 18.89 19.94 17.69 19.47 22.50 13.31 

. Protein 
Insol. Hot 
Water (Coag. ) 15.08 15.75 14.50 14. 8 3 18.55 8.31 

Gelatinoids 
and Prop. 
Ppt'd. by 
Bromine 1.21 1.50 0.87 1.23 2.25 0.75 

Meat Bases 1.29 1.65 1.02 1.70 3.81 0.47 

Total Ash 0.96 1.13 0.78 1.01 1.27 0.63 

Total NaCl. 0.08 0.24 Tr ace 0.01 0.09 ~lraoe 

• 
r _ ... _____ . . 

* Nitrogen x 6.25 
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The table shows that beef flesh has a NaCl oontent 

that averages eight times as great as in hors e flesh. 

The fat (adipose tissue) of the horse has some 

oharaoteristics that distinguish it from other animal 

fats. 

1. High Olein oontent. 

2. Low melting point~ 

3. High speoifio gravity. 

4. Characteristic crystaline form. 

5. High heat value. 

5. High iodine number. 
.. 

The sUbcutaneous and kidney fat of the horse is 

light golden yellow, and the mesenterio fat, brownish-

yellow. In fattened horses the whole adipose tissue may 

become of a pure white color. i ha f a t is soft and 

oleao1ous (high content of olein). It begins to meet 
o 

at 30 0, and renders a white horse grease which begins 
o 

to meet at 32 O. (96 % Olein). The bone marrow is 

waxy and yellow. It hardens on exposure to the air tak-
o 

ing on a greenish sheen, and melts at 55 O. 
) 

The two most important of the above characteris ~ic 

of the hor se f a t are the high iodine value and the high 

specifio gravity. Four oo mmercial samples of the fat 

of about the s ame c onsistenoy upon purificat ion ~' ere 

20 
analyzeQ by Kilmont, Meisl and Mayer, and gave the 



following values. 

Iodine Value 74.9 - - - - 78.1 

~pacifio Gravity 

Aoid Value 

0.9148 - - - - 0.9451 

1.40 2.91 
o o 

Melting Point 20 41 C. 

Oleio. linolio. and . linolenio acids were deteoted 

·in the liquid portion of the fat. WRen orystalized from 

aoatone to whioh 1/20 of its volume of chloroform was 

added t he solid portion yielded a glyceride which melted 
o 

at 50 C. and gave a saponification value 197. 

investiga~ors identified the fa~ty acid which separated 

from this glyoeride as he}56deoylio aoid (margario aoid) 
o 

which meets at 5~ 0, and gets a neutralization value of 

208. The fatty acid from goose fat desoribed as an eutectic 

mixture of stearic and palmitic acids also actually con­

sists of heptadecy1ic acid. 

In studying how far the iodine value could be relied 
81 

upon as a method of detecting horse-fat Dunlop studied 

the fat from diffe~ent parts of t he horse. 

ing data is the result of his work. 

:d le follow-



· • 
· • 

· • · • 

Color 
and 

Consistency 

· · 
• • 
· · · • 
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Cons t ants of Horse }'a t .and f' Horse t t Oil. 

Iodine : 
· • Value 

(Wigs) : 
· • 

Ziess 
liefracto 
meter at 

25 0 c. 

pi s 

': : Sapon1f1- : 
• • 
· • 

cation 
Value 
0/0 

• • 
• • 
· · 

trnsaponlfi­
ca tion 
Matter 

0/0 

• • 
· • 
· • 
· • 

Speoific 
Gravity 

· • 
• • 
· • at 0 

(16.5 c.) : 

Free 
Aoid 

0/0 

• • 
· • 
· • 
• • 

Reichert 
Wollny 

Number 
--------.. - ---.- .- --_. -, ----_. ------

------.----------.---.-.-~.-~-----------------------------------------------------------------¢! $S •• 

I 
Horse f at 
from be l ly 

II 
Horse fat from 
Neck (llane ) 

Eorse oil after 
filtration at 

12.20 o. 

III 
Horse fat from 
neok (Mane) 

Horse oil after 
filtration at 

8 .9 0 C. 

IV 
Horse f a t from 
Kidney bed 

Hors e oil a fter 
filtra t ion at 

13.3or o. 

V 
Hors e oil from 
neck fat 

VI 
Neat's foot f a t 
~ s extracted from 
calves feet 

l~ eat's foot oil 
after filtration 
at 13.30 c. 

VII 
Marrow fat 
from Ox bones 

Orange yellow 
butter-like 85.55 

Light yellow 
part liquid 85 .70 

Lemon yellow 
oil 90.10 

Light yellow 
part liquid 90.07 

Lemon yellow 
oil 93.11 

Orange yellow 
part liquid 110.55 

Crange yellow 
oil 114. 85 

l emon yellow 
oil 112. 85 

White like 
soft lard 71.80 

Pale stra.w 
color 74 .07 

IJight yellow 
hard like lard 52.04 

59.8* 

51.2 

61.8 

51.2 

61.8 

~,. 0 
ODe 

56.7 

66.0 

59.0 

55.3 

19.84 .54 - - - - 8.80 - - -

19.91 - - ... - 0.55 

- - - 0.9182 - - - 0.30 

- - - - - ..... - - -

19.55 0.50 0.9184 1.20 0.20 

- - - - - - -

' 19.63 0.68 0.9212 - - - 0.35 

19.63 0.42 0.9211 0.46 

- - - ----. - - - - - - -

19.70 0.42 0.9154 0.78 - - -

19.63 --- - - - - 0.22 
-------.------~------------------------~----- ----------~--~.-------------------_T;'~_-. ------------------__________________ ..__ ___________ _ 

*The low refraction is no doubt due to the in-

f1uence of free f a tty acid. 

**Oalculated. 

2Z A . 



'The follovvi ng values f or' d ifferent bovi ne fats are 
2a 

those given b y Moulton and Trowbridge of the hli~souri 

Agricultural Experiment Sta tion. 

Cod I 'a t 

Outside Chuck 
Fat 

Ki dney iat 

Iodine 

43.89 

45.58 

33.99 

· • 

· • 

~aponifi-
cation 
Value 01 0 

19.77 

19.91 

19.55 

· Specific · Mel·Ling • • 
· Gra vi ty Faint • 
· · · • 

0 

0.8589 42 c. 

- - -
o 

0.8504 47.05 C. 

On comparing- th e s e figures f or horse an Ci bovine fat 

it seems th at: 

1. ~j} he kidney fat of the hor~e has .Je,he highest iodine 

value while in the bovine fat it has t he lo\yest. The 

iodine value of thehor~:: e CLrcass decreases from the inside 

to the outside. In the CGrca ss of a beef the reverse is 

true. 

2. ~lhe specific gravity of' horse fat is 2. bout . G5 

higher than th~ t of a beef fut. 

'J.'he table sho'ws horse i';: .. t to h8. ve an unsaponifia l)le 

ma t ter content of from 0.4 2 to 0.68 per cent, which is 

somewha "L higher than th c~t recorded for brd, tallow, etc. 
ao 

1,L'lle ethereal solution of t h e unsaponifia l,le matter ha s 

an intense color which a nDears to be ch~ructeristic of this .. . . l 

fat. 

Dunlop states th ~1t h is s ample i: o. IV. gave a disti.dct 

color reaction with sulphuric aeid, such a s is o f ten given 
20 

by partially oxidized liver oil. Levvk ow i tsch 
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mentions a sample of genuine horse's foot oil which gave 

several color reactions characteristio of marine animal 

oils. 

As horse fat has a high oontent of unsaturated 

fatty acids, as shown by high iodine value i t is a dry-

ing fat. It is olassified a8 a semidrying 011 (fat). 

All drying oils have linolic acid as a conwon constituent. 

])unlop calls attention to the marked drying properties 

of his samples of hor s e oil Nos. IV and V. (l hese oils 

when exposed in t hin layers on glass to a t,emperature of 
o 0 

95 C. to 97 C, after two hours gave sticky films, whilst, 

after four hours the oils became solids. 

Horse oil is cert~ inly inferior to genuine lard and 

tallow oils as a lubrioant. This is s hown by the iol10w-
20 

ing viscosity tests on a sample of hors e oil from neck . 

fat by Redwood's visoosimeter 

0 
at 21.1 C. - - - - 285 seconds 

c 
at 32.2 C. 180 seconds 

0 

at 50.0 C. -- - 80 seconds 



26 . 

PART II. 

EXPERIMEBTAL • 

In the experimental work done two horses were 

slaughtered. :l'he sla ughtering was done in practically 
aa 

the same way as for a beef. The fir s t was a mare 

in fair c ondition of f lesh, not fat, 17 years of a ge; 

the second (Prince) a large horse, f a t and about 25 

yec~r s of a ge. No da t a was t aken on the slaughtering 

of t he mare, and s ubsequently only the analysis of the 

flesh, and of the cold water extraot of the f lesh was 

made. When Frinoe was slaughtered the dress, a nd the 

weight of his internal organs were taken. r.t:he s e are 

shown in Table I, along with tha t of steer 512, which 

was used in the Use of Food z 'periment, of the Mi s souri 

Agricultura l Experiment Station. 

The ca roas s es of the s e two horses were out into mar-

kat outs a nd given a s hors e flesh t o people of Columbia, 

Missouri, to eat. Some f amilies used it exolusively 

for their meat as long a s t he supply las t ed and express-

ed their liki ng f or it. Others tried it severa l times 

but did not seem to relish it, apparen t l y letting their 

sentiment get t he best of t hem. 

The fol l owing points were obser ved in regard to the 

fle s h and f a t of these t wo a nimals. 

1. There was no intermixing of adipose and musoular 

tis s ue. 
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2. It has a peoUliarly sweet odor. that was re­

pulsive to some. (This sweetness may be due 

to the hydrolysis of glycogen to dextrose). 

3. ~he meat is oonspiouously dark red or even 

brown in color. When freshly out and exposed 

to the air it has a bluish luster and later turns 

to a blackish red, or even blaok color. 

4. The fat is soft, oily and of a light gold to 

dark yellow in color. 

In prinoe, the fatter of the two it wa~ much 

lighter in oolor. 

5. The oooked flesh had a flavor practioally the 

same of that of cooked beef. 

6. When cooked the meat was tougher than beef. 

But this waS not true in the oase of the tender-

loin, whioh proved to be exoeedingly tender. 

From the age of the animals and their use for 

work, one oould expeot their meat to be tougher. Some 

of the housewives olaimed that they oould roast it in a 

manner so that it was as tender as the beef that they 

oould purohase at the looal meat shops. 
o 

7. The flesh was kept in ooolers at about 35 and 

was noticed to keep muoh bett er than the beef on hand. 

But this was not true of the liver, which blackened in 

a few days and had to be thrown away. 

Plates It II, III and IV show the car cas ~ es and 

the different outs of the horse and the beef. On com-
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Table I. 

Weights of Offal and Dressed Caroass 

- - -- . -
Parts of Animal • Horse - Prinoe • Steer - No • 512* • • 

- ---...------
Live Weight 1430.00 lbs. 1208.25 Ibs. 

Dressed Caroass 937.00 , , 785.25 , , 

Peroent Dress 65.52 0/0 64.99 0/0 

Heart 8.00 Ibs. 4.30 1bs. 

Liver 12.50 , , 9.72 , , 

Tongue (marketable) 3.75 , , 3.78 , , 

Lungs 12.00 , , 8.54 , , 

Spleen 3.25 , , 2.76 , , 

Hide and Hair 88.00 , , 90.79 , , 

Kidneys - - - 2.35 , , 

Stomaoh 2.00 , , 24.50 , , 

Small Intestines 12.00 , , 6.75 , , 

Length 88.00 feet 147.00 feet 

Large Intestines 37.00 Ibs. 4.96 Ibs. 

Length 25.00 feet 35.00 feet 

Pancreas - - - - 1.52 lbs. 

--------~-----~~---------

*Steer 512 was of about the same degree of fatness 

as ~r1noe and oonsidered normal. ~he dress of the two 

will be noted as about praot1oally the same. 
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paring the outs of the oarcasses it is noted that in 

tbe horse the ribs are narrower and more exposed, being 

covered only by a thin membrane, also the difference in 

the shape of the neok and round. It is seen that in 

the horse the f a t i~ deposited mostly on the belly, there 

also being a thiok layer over the ribs. 

It was impossible to get beef . outs to oorrespond 

exaotly to those of the horse, but as near representative 

as possible were taken. ~ he main differenoe noted is 

that the horse flesh is ooarser than the beef flesh. 

The white whioh shows up in the lean of the horse flesh 

is not fat as in the oase of beef but is oonneotive 

tissue. 

~.!y'8i!!_J)t. lior!3.e!J.esh. 1~L' he flesh sample s 

analysed were thoroughly ground and evenly mixed in 

a rotary knife meat grinder. ~he sa~ple was analyzed 

for moisture, fat, nitrogen, ash, and ~ hosphorus. For 

moisture a portion was vJeighed out and evenly worked into 

a pieoe of ootton from a tared prepared glass extraction 

cone. The cotton with sample was returned to cone, 

the cone placed in a vaouum desiccator and dried to con­

Sltant vJeight o'ver sulphurio. 'ihe loss in weight was 

reoorded as moisture. f.i.'he dried oone was extracted 

for 8ixteen hours with ether in a ~oxhlet extractor, and 

dried in vaoouo to constant weight. ~he loss in weight 

here was reoorded as fat. ~he nitrogen, ash ~nd phos-





PJate II \" . . 
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Plate-III 
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phorus WeS determined by the offioial A. O. A. C. methods. 

The protein was found by multiplying the nitrogen con-

tent by the faotor 5.25. The results of the analysis 

are givtJn in !Dable rJ o. II •• and in the same ta.ble are 

compared .. wi th the results of the analysis of the :aound 

Lean of Steer 512. 

Table No. II. 

Analysis of i' lesh. 
-_. ---_ .. • - --------. -. -..---.------.~-~ 

· Mare · Prince steer • • 
· · · 512 • • • ------- - -- ----------- _____ a 

Lab. No. 0 18-2-51 · 18-4-13 18-4-14 · • • • 

0/0 0/0 0/0 0/0 

Moisture 73.3735 60.218 51.298 73.272 

]'at 2.525 17.775 17.645 4.557 

Nitrogen 3.5015 3.045 2.760 3.237 

Protein 
(N. x 6.25) 21.88 19.03 17.25 20.23 

:r hosphorus .1600 - - - - - - .192 

Ash 1.1230 .857 .920 1.024 

~------------- ~-- --.-.-------

27 
Ana}.1§.1s of . the Cold Viater Extraot. 

( , 

Prepp-ration of the water ext!.§.Qb- Of the lean meat 

240 gr~ms was weighed out and dis t ri buted in twenty l CO 

0.0. beakers, numbered from 1 to 20. in a:r ~:.' roximately 

equal portions. Measured out 50 o. c. of recently 

boiled and cooled nitrogen free water. Moistened the 
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portion in beaker No. I. and mixed with 8 stirring rod 

until the whole 50 c. c. of wa ter had b aen added. l~e-

peated this with each of the 20 beakers. } .. llowed the 

mixture to set t le and stir red aga in. Hepeated t his two 

or three times. In the mean time f itted 20 long stemmed 

funnels wi th 11 c. m. lio. 595 S. and S. filters using 

nitrogen free water. Placed 300 c.c. flasks to catch 

filtrate. Poured the extract from the meat t hru the 

oorresponding filter, keeping the major portion of the 

residue in the beaker. Added 25 c.c. nitrogen free 

water to each residue and mixed thoroly, and fil t ered 

as before. Repeated thi s eight times, making 250 c.o. 

extraot in each separate extraotion, filtered complete-

ly before adding the following one. With the l a st. 

25 0.0. water transferred the residue to the filter and 

wa shed twioe with 10 o.c. portion~ of wa ter. Gombined 

the filtra tes end made up to six liters, and filtered 

thru a dry filter. One hundred cubic centimeters of 

this extraot represented four grams of' the sample. 

0p.m}?).~s t aken i".ox_li 11,!-l1 iT sis. 

A. 3 samnles 100 cc each Tota l nitrogen 

B. 2 , , 100 co each 001ids and Ash 

c. 2 , , 50CJ c (; each j.- otal ~~ hosrhorus 

D. 3 , , 500 oc ea.oh Or ganic Pho suhorus ... 

E. 3 , , 200 co each Coagulable and Amino 

Aoid Nitrogen. 

F. 2 , , 750 oc eao·h Creatin 



A. 12~al N1t~ogen. Added 25 ce cone HaSO~. 

and 7 grams mercury to portions in nitrogen flask, 

After expulsion of water added about 7 grams KaSO~ 

and proceeded as direoted under the determination of 

n1trogen in fresh sample of meat. 

B. Solids and Ash. 
i 

Evaporated portions in 

tared platinum dishes to dryness on water bath and 
o 

heated to constant v~ight in an oven at 104 C. 

Cooled and weighed. Results gave total solids. 

For ash the dish was heated to dull redness to com-

plete oombustion. 

c. The portions were evaporated 

to a small volume and with a little hot water washed 

into n1trogen flasks. Added 15 oc cono. RaSO. to beak-

era and heated gently, moistening the Sides of the 

beakers with the acid to remove coagulum and transferred 

to the oorresponding flask. Added 0.7 grams mercury 

and about five grams KaSO~ and digested as for determin-

ation of nitrogen. Determine the phosphorus as per 

A. O. A. C. method for fertilizers. 

D. Organio phosphorus. 
• 

To each of the portions 

for this determination added 5 cc 10 peT cent solution 

BaCl., 10 cc of NH.OH (1-1) and 45 cc HaO, making a 

volume of 660 co. Mixed and let stand over night. 

Filtered thru dry filter and took 605 co of filtrate, 

representing 22 grams of sam~le of lean meat. To this 

added 10 00 of X.SO. (5 per cent solution) and 45 co 

36 
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of water (total volume 660 oc). Mixed well and allow­

edthe precipitate to settle. Carefully decanted exact­

ly 500 co of solution representing 20 grams of the sample 

of lean meat and trans!'erred 500 cc filtrate to 800 co 

beakers and acidified with sulphurio acid. Concentrated 

the solution to a small volume on water bath and proceed-

ad exactly as directed for the determination of total 

phosphorus as given above. 

E. Coa[glable and Amino Acid .cJi trogen. 

1. Coagulable Nitroge~. To the portions for 

this determination added a slight exoess of moist fresh-

ly precipitated MgCO a • Concentrated to about 10 co 

on water bath and filtered thru a 9 c.m. 595 S. and S. 

filter catching filtrate in a 100 cc graduated flasks. 

Washed residue thoroly with hot water, keeping volume 

of filtrate below 60 cc. 

Dissolved coagulum in precipitating vessel with 

25 CC. HaSO. and transferred it and filtered into a 

nitrogen flask. Continued ae for determination of 

total nitrogen. 

2. Added 15 grams NaCl 

to each filtrate from coaguab1e nitrogen determination, 

and shook well. Placed flasks, 24 percent tannic acid 

solution, and flask of nitrogen free water in cooler. 
o 

When 'cooled to 15 C. added to euch flask 30 cc of the 

tannic acid solution, filled to mark with cold water 

and after mixing thoroly let stand in cooler over 
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night. Filtered rapidly thru dry filters and trans-

ferred 50 cc of each filtrate to nitrogen flasks. 

Added 0.7 grams mercury and 35 cc HaS04 and continued 

as for total nitrogen. Special blanks were made of 

the reagents using full amounts. 

F. Creatine. Concentrated the nort i ons on water ... 

bath to about 50 cc each, filtered and washed v;i th hot 

water, catching filtra~e and washings in 200 cc beakers. 

Evaporated to about 10 co. Befiltered and washed with 

hot water, catching filtrate and wGshings in IOU cc. 

graduated flasks, and keeping volume below 50 cc. To 

each flask added 25 cc normal HCI and heated for 25 
o • 

minutes in autoclave at 117 to 119 C. Cooled complete-

ly and added 25 co. normal BaOl! and made to mark wit.h 

water. 

'llransferred 40 co of these solutions to 500 cc g-radu-

ated flasks and added 2D oc. 1.2 percent picric acid 

solution. Mixed and added 10 cc 10 percent NeOR Eolution. 

Shook for one half minute and allowed to stand exactly 

4 1/2 minutes. J)iluted to mark and mixed immediately. 

Compared color of the solution with thet of half normal 

KaCraO, in a Dubosc Colorimeter set at 8 rom. (Aliquot 

may have to be varied to obtain approximately this re 2.d-

ing) • 

Divided the reading i nto 15.2 to obtain the weight 

in milligrams of creatinine in 100 cc of the solution 

read. Multiplied this weight by 1.16 to obtain the 



oorresponding creatin equivalent. On basis of ali-

quot taken calculated the J?ercent of oreatin in the 

fresh sample. 

1ihe results 0 btained on a semple of 1 san flesh from 

the first horse killed are given in Table III. 

Table III. 

Analysis of Cold Water Extract of Flesh. 

. Mare • Steer 512 . • 
Hound lean 

.. 
0/0 0/0 

Nitrogen 

Total 0.5595 0.57'1 

Coagulable 0.3816 0.310 

Amino Acid 0.1437 0.227 

Solid Matter 5.745 - - -
Ash 0.9872 - - -

Il ho sphorus 

~lota1 0.1408 0.135 

Organic 0.05833 0.048 

Creat1n 0.22529 0.295 
. --
In Table 1~0. III , is s hown the analysis of the 

cold water extract 0 f the round lean of s teer i~O. 512. 

Th is sample 'was selected as it gave near the same 

analysis as that 01' t h e horse, 8. S will be seen from 
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'fa.ble No.II. On comparing Ta.ble II and III it is 

noted that the cold water soluble phosphorus of the 

flesh of steer 512 is 70.3 per cent while that of the 

horse flesh is 88 per cent. 

Digestibility of Horseflesh. 
II __ . _ -

The purpose of the digestion trials, to be dis-

cussed in this paper, wa s to determine the d igestibil-

ity of the protein and fat in horse flesh as compared 

with that in raw bovine flesh. 

The animals used in these trials were two small 

female dogs, secured from the looal dog catcher, and 

deSignated as Dog No. I and Dog No. II. .At the be-

ginning of the trials ~og ~o. I weighed 14 pounds 

(5.36) kilos and Dog No. II, 21 pounds t9.55) kilos. 

The trials were designated as ~rials 1 and Is. (horse), 

2 and 2a \bovine), 3 and 3a (horse) and 4 and 4a (bovine). 

~he trials suffixed by "a't were those on Dog HO. II. 

AS indiodted the do gs were fed on r a tions of both 

horse and bovine flesh. l! 'or each set of trials, as 

for 1 and la, suff icient flesh to feed both dogs for 

the preliminary and trial periods was thoroly ground 

and evenly mixed in a power rotary knife meat grinder. 

It was stored in large cans and kept in the freezing 

room of the coolers. 

,b;or the horbe flesh trials 1 and 

la the dogs were fed a daily rat i on of 1 ~ound for dog 

No. I, a nd 1.5 I)Ound s f or dog l:J o. 11. J:~u.t 2.8 t h is 
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was found to be too l a r ge a ra t ion, both by the f a ct t h c. t 

both dogs refused some of the r a tion, and b ~ subsequent 

calcula tion, for t he other trials Dog No. I was g iven a 

daily r a t i on of one half pound and Dog No. II one pound. 

~he weight of the f lesh fed during each trial ,Period 

is recorded in Table IV. 

Calcul.&. tion. 9f_ Da..!l.Y. ration. ~:he general ly accept-
a" a/ ed formula K = Sjw ., gives t he relation between 

weights and the surfa ce of an animal. 
2" constant K has been determined as 11.2 

For the dog the 

• The surfa ce 

is cons i dered as direotly proport i onal to the heat 
a. 

required. Lusk s howed tha t t he heat value of a mixed 

ration that maintained a dog a t constant weight f or six 

months as 1380 calories per square meter of surface. 

Knowing that Dog No. I. weighed 6.36 kilograms, and 

Dog No . II. 9.56 the hea t value of the rati on for Dog I 

was calculated as 503. ~ calories and for Do g No. II as 

597.7 calories. Lusk in arriving a t his value gave 

protein as 4.1 calorie s per gram and fat as 9.4 calories 

pe:!' gra.m. Knowing the wei ght and anal~Ts is o f r ation 

t he h eat va l ue of ration VJas ca lculated and s hown in 

Table IV. Thes e f i gures s how ths t the dogs were f ed 

a r a t i on ab ove ma i n tenanoe except in trial 10. 4. wh ich 

was 27.56 calories below ma int enance. 

As t he bulk r &t ion was being 

ground small port i ons were t aken f rom various parts 

of the mas s and comb ined. The combined portions were 
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Table IV. 

Heat Value of Rations. 

Trial · Dog No. · Calories · Calories • • • · • 
· · Offered · .Req uired · • • • • 

----- - - ... 

(Horse) 

No. 1 Dog I 1114.17 503.5 +510.57 

No. la l)og II 1571.46 597.9 +973.5 6 

l~o. 3 Dog I 538.36 503.5 + 34.75 

No. 3a Dog II 1075.3 597.9 +37 t7.4 

(Bovine) 

No. Z Dog I 558.3 503.5 +154. 7 

lfo. 2a Dog I I 1315.57 69.79 +518.47 

No. 4 Dog I 476.04 503.6 - 27.56 

No. 4a Dog II 952.70 697.9 +254.8 

---------------------------------~~~ -- ------- ----------
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reground and remixed and analyzed. 

!Qalysl§_Ei ~§tion. This s ample of the ration 

was analyzed for fat and protein. ~or f~ t a portion 

was weighed out of a weighing bottle by difference and 

worked into a piece of cotton. This was placed in a 

paper glass fat-free cone and dried to constant weight 

in a vaouum desiccator over sulphuric acid and then ex-

traoted with ether, and dried again. The f [;, t was 

determined by difference. E10r protein a sample was 

similarly weighed out and run for nitrogen by the 

A. U. A. C. method. Protein calculated by multiply­

ing the percentage of nitrogen by the factor 5.25. 

T&ble VI. shows the results of the analysis. 

The dogs were fed once a day, in the 

morning, at the s ame time they were given plenty of 

water and salt. At times they refused a pELrt 0 f the ir 

ration. Tha t which was not readily eaten ~as removed 

and weighed and as it had been e·xposed for so short a 

t1me, no cha nges could take place but an evaporation of 

moisture, which was assumed to be negligible, its weight 

was subtraeted from the weight of the ration offered. 

The di!'ference was the weight of the r5.tion consumed. 

~'he weight 0 f feed consumed is shown in :l'uble V. 

As soon after feces were yoided as possible, 

they were removed and transferred to glass jars which 

were kept in the freezing room of the coolers. ~he dogs 

were kept in metabolism cages which were provided with 
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removable, one quarter inch mesh screen bo t toms, from 

which the feces could be readily removed with little 

loss. Their weights were recorded in Table V. 

This method of preserving the feces f or analysis 

wa s considered best as results of work done at the Ohio 
a. 

fuq>eriment ;:) tation by ,b'orbes, Mangels and Morg~n. ~hey 

Iound that the chemical composition of Ieces did not vary 

whether the feces were kept frozen for 20 days with or 

without thymol, or bJ drying the fresh materia l with or 

without thymol. 

At the end of a 

trial the combined feces of that trial and the container 

was placed in a vaouum desicca tor and dried to complete 

dryness over sulphurio acid. ~he dried feces were re-

moved from the container and ground a s rapidly a s possible 

to pass thru a one hundred mesh seive. When ground they 

Vlere exposed in open dis :les and allowed to acquire 

atmospheric moisture. The constant a ir dry weight was 

taken as the weight of t he fec es. 

~nalx.sis_Qi_~he_f~~ The fecal sample s were 

a na lyzed for i"a t and protein, for fat by ether extraction 

in a ~oxhlet .c;xtractor and for protein by multip l ying the 

nitrogen content, determined by the A. O. A. C. method, 

by the factor 5.25. Table VII gives the results of the 

analysis. 

lfrom the weight s and analyses of rations and Ieces 
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the digestibility of the fat and protein W2 S calculated. 

The results of the calculation are shown in Tables VIII 

and IX. 

Source of' Error. Besides the possible loss of 

feoes as a source of error, there are the facts tl1a.t 

nitrogenous substances are returned to the feces, and 

that as the dogs shed some, the feces were oontaminated 

with some hair. 



Trial 
No. 

No. I 

o. la 

r o. 3 

NO. 3a 

No. 2 

~ o. 2a 

l~ o. 4 

No. 4a 

. 
• Dog 

No. 

I 

I I 

I 

II 

I 

I I 

I 

II 

· · 
· • 
· • 

Table V. 

Feeding Data. 

Weight · Weight · Weigh t · • 
of of · of • 

.da tion Rat i on · Ration • 
· Ref us ed Consumed · _ ... 

Horse Flesh 'llrials. - . 
grs. grs. grs. 

5909.1 1585.4 4223.7 

a807.7 3005.7 5801. 5 

2,272.7 - - - 227 2.7 

3,409. 05 - - - 3409.1 

Bovine Flesh Trials. 

9254 .51 

4431. 8 

2272.7 

3409.09 

----. . . 

1051.1 

142 .05 

2954.5 

3380 .7 

227 2.7 

3267.04 

46 

· Weight • 
· of • 
· .F eoes . 
• . 
· • 

grs. 

54.30 

92. '1 0 

23 .50 

27.90 

44. ' 0 

42 .70 

36 .70 

33.10 

--- - . _. -.------ - - - ----- ._-



Trial : 
No. 

~J 
:J 

:J 
4 ) 

4a) 

· · · · 

Table VI. 

Analysis of Ration. 

Laboratory : Per C·ant 
Nitrogen 

· • Per Cent 
Protein No. 

18-4-13 

18-4-14 

18-4-19 

18-6-57 

· · · · 
· · : (N . x 5.25) 

Hors e Flesh Trials. 

3.045 19.03 

2.750 17 .25 

Bovine Flesh Tria ls. - . -

2.801 1'7.52 

3.0~47 19.22 

· • 
· • 
· · 

47 

Per Cent 
Fat 

17 . 77 5 

17. 645 

23.155 

13. 886 

----------.---------------~---.----------------------



Number 
of 

Trial. 

1 

la 

3 

38 

2 

28 

4 

4a 

· • 
· • 
· • 

Table VII. 

Analysis of Feoes. 

Laboratory : 
.No. · • 

• • 

Nitrogen 
0/0 

• • 
· • 

Protein 
0/0 , 

: (N. x 5.25) 

Feoes Horse Flesh Trials. 

18-5-22 

18-0-23 

18-5-51 

18-6-52 

5.758 

7.820 

7.074 

7.720 

42.238 

48.875 

44.213 

48.250 

. E1eoes l:3ovine E'le sh Trials. 

18-5-28 

18-5-29 

18-6-58 

18-5-59 

-
7.818 

5.770 

5.497 

6.537 

48.853 

36.063 

34.355 

40.856 

· • 
· • 
· • 

4ts 

Fat 
0/0 

17.570 

12.052 

18.297 

12.148 

13.923 

12.025 

19.545 

15.223 

----~----------------------------------------------------



Trial 
No. 

1 

la 

3a 

2 

2a 

4 

4a 

· • 
· • 
· · 

Fat in 
Ration 
(grams) 

750.75 

1031.23 

401.02 

601.54 

684.41 

783.14 

315.59 

453.65 

----- . . 

Table VIII. 

Digestibility of Fat. 

· B'at in 0/0 Fat • 
]leces · Voided · · (grams) · in ]'eces • · 

Horse Flesh 'l'ria1. 

11.172 

4.300 

3.389 

. -

1.278 

1.012 

1.072 

.563 

Average 

~ovine Flesh 1rials • 

6.210 

5.135 

1'1.210 

5.370 

. 

• 907 

.656 

2.287 

1.184 

. Average 

. . --
· · · • 

· • 

0/0 ~'at 
.Digested 

---

98.722 

98.988 

98.928 

99.437 

99.019 

99.093 

99.344 

97.715 

98.816 

98.742 



Trial 
.N o. 

-

1 

1a 

3 

3a 

2 

2a 

4 

4a 

.. , ., 
• • 

50 

Table IX. 

Digestibility of Pro t ein. 

Wt. l~ ro tein : 
in Ration 
(grams) 

Wt. f ro t ein 
in ~leces 
(grams) 

• • 
· • 
· · 

0/0 Pro t ein 
Voided in 
Feces 

: 0/0 Protein . . Digested 

-------- ---------------------~.---------------------------

803.77 

1104.04 

392.04 

588.07 

517. 53 

592.30 

436.81 

627.93 

Horse ~lesh ~rials • 

22.935 

4b.307 

10.390 

13.462 

. 

Bovine ~le sh ~rials. - _. 

21.793 

15.399 

12.793 

13.523 

2. 853 

4.104 

2.650 

2.289 

Average 

4.210 

2.500 

2.887 

2.154 

Averuge 

97.147 

95.896 

97.350 

97.711 

97.026 

95.790 

97.400 

97.113 

97.845 

97 .037 

----------------------------------------------- -.------~-------
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SUMMARY. 

]'rom the observa tiona taken the follow ing co nSider­

ations were noted. 

1. The dress of a horse carcass is praotically the 

same as that of a beef of' the same conditions of flesh. 

2. The flesh of the horse was sweet, course, con-

spiouously da rk red in color. 

that of beef. 

The flesh is tougher than 

3. The fat is soft, oily, and light yellow in color. 

(It is composed of the glycerides of hepterdecylic and unsatur-

ated fatty acids, h~ving an unusually large percent of the 

latter~ 

4. ~he carcass can be easily di s tinguished from that of 

bovine by its shape, the appearance of the ribs, and the 

distribution of the fat. 

5. 1\he analysis of horsefle sh, and of the cold water 

extrc:ct of horse flesh g(.l.ve l)ractically the SHIne resul ts 

5. S those gi ven by' a similar S81:lple of "beef flesh. The 

phosphorus in horse flesh an"I:'ears to be uore soluble in 

cold water than th[~ t of beef flesh. 

:5. '1'he d igesti on trials showed thc~ t in the case of horse­

flesh the protein W&s 97.026 per cent digestible and t he 

fat 99.019 per cent digesti bIe·, while in the case of beef 

flesh the protein was 97.037 per cent digestible and the 

f &t 98.742 per cent cieestible. ~he difference is so 

small that horse flesh may be considered. a~ digestib~ as 

beef flesh. 
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