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HORSE FLESH AND ITS DIGELTIBILITY

PART I

REVIEW OF LITERATUKE

Historical outline of use of horse flesh. The use

of horse flesh as a human food is & custom as old as that
of using the flesh of any other food producing animal.
Proof of its use by the cave men has been unearthed in
Northern Europe by the archaeologists.1 Judging from
the gquantity oif remains found associated with those of
men of that time, wild horses were very abundent in the
prehistoric leolithic, or polished stone period, and the
chace of the animal must have been one oif man's chief
occurations, providing him with one of his most imrortaent
food supplies.

The horse was an idola among the early tribes of
scandinavia and Germany. The Germens sacrificed and ate
horses at feasts in honor of 0din and Freya, at which feasts
horse flesh was the favorite dish. In order to remove
all signs of pagan worship and sacrifice, Pope Gregory I1II
end his successor, Zacharias 1, sent edicts to St.
Boniface, the Christian Apostle in the Germanic Countries,
prohibiting the use of horse flesh, and declaring that

horse flesh and all those eating and dealing in it un-

clean, &nd that dealings wi th them were to be avoided.

3
These same edicts were also issued to the people of
Tceland where hippophagy was also very popular. But it

was not until about the year 1000 A. D., three centuries



later, that the European people openly discontinued the
custom.

Among the nomadic peoples,"’3 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. theae mentioned
peoples ate the flesh fresh, salted,&and smoked, and
Seemed to have a passionate desire for it.

That horse‘flesh was eaten at the time of lioses is
evident from the prohibitive clauses in the iuosaic Law
against its use as food. ‘‘hey early Greek writers and
Philosophers mention the eeting of horseflesh as an
early custom that existed from the extreme Xast to the
Ural mountains and thut this custom existed among the
early Persians, Greeks and Romans. It seems thet
throughout Asia the eating of horseflesh wes customary.
According to Ostertag‘ the Chinese have used norseflesh
for ages, and have developed & special breed of ''Fat'!
horse, that was characterized by its fine bone structure,
fattening powers, and savory mect. ‘he animal has s
large feeding capacity, and at svout two yecrs is quickly
and readily fattened on a ration of rice and corn.

'""Philips writes of the use of horses, asses, &and
mules by the Moors in iunis, Algiers, and also of the
prescnce of a species of & small horse thut was raised
solely for food purpvoses by negroes in Juida, Africa.

In Marmol, Africa, wild horses were used for food by the
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natives, In South America, French and English explorers
repeatedly mention the use of the flesh of wild and
domesticated horses for food purvoses, &s 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 state that hippophagy was in vogue
in Chili and among the fatagonians."3

Of civilized Europe‘, Denmark was the first to return
to the custom. buring the siege of Copenhagen permission
for the practice was given, and in the following year
(1808) the practice was legalized throughout the country.
During the tamine years (1816-17) especially in Germany
and Switzerland meat from fattened horses was consumed.

br. Esser8 attrioutes the general introduction in Ger-
many to.the propaganda of & humane organization,which had
as its aim the consumption of horces as food in order
to save the o0ld and crippled ones from merciless masters.
The idea was Ifirst realizZed in the famine year 1847.
torse flesh, prepared in various ways,was served to very
important and influential men at public banquets. Spinola,
the rrofessor of veterinary Science, and Blume, the country
orera singer, established the fir:t horse-slaughter pen
in Berlin and turned it over to reliable parties. In
1855, Germeny permitted the sale and use of horse flesh;
Munich® had already done so in 1840. ‘‘he practlice was
legalized in Vienne in 1654. un July 9, 1856, due to

' 4
the infiluence of vecroix, St. zilaire, and others, Hfrance
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authorized the sale and use of horse flesh. At the present
time horse-meat is sold publieally in all Zuropean countries
with verious degrees or popularity.

it was not until 1889 that Great Britain3 passed a
regulation permitting the sale of horse-meat. Statistics
as to the extent of its use are not available. In the
winter of 1916-17' the ?YButchers Advocate'' of London
writes as follows: ''Shope for the sale oi horse flesh
are being introduced into every large town. ‘he high
price oi beef, mutton and pork is giving horse flesh
an opportunity to acquire favor, and ii present cost
of living continues after the war, horse flesh may become
& permanent article of food.'’

During the Siege of faris‘ 55000 horses are re-
ported to have been consumed as food. In fact horse
f1le sh wagc used continuously for six montas, and no
bad results were noted. To what extent the horse flesh
was consumed and was popular in Zurope during tnhne early
part of the nineteenth centruy camnot be determined,
but it appears ifrom later sale and use that the govern-
ments greadually permitted its sele and use as a necessary
and protective measure.

''he use 0of horse flesh in the uUnited states has not
gained in favor to the slightest extent even to the
present day. History mentions fhe fact that the Con-
federate army besieged at vicksburg during the Civil war

were reduced in supplies till they had to use mule steak.
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In 1898-1900 due to an export trade there wacs establish-
ed an inspection for horse-meat. ‘he product was almost
entirely exported. +he inspection ceased in 1904 but

was revived° July 1, 1919, when appropriation of &100,00
was made to carry it on for the fiscal yesar.

consumption of Horse flesh. in -~uropean countries,

through all figures aveilable are incomplete and pronably
underestimated,it is seen from the statistics itThat the
use of horseflesh as a human food has been marked by an
inecreasing public demend. this is also borne out by the

consular reports which from time to time mention the
%
increase in the consumption of horse ilesh. Osterteg

states that two thirds of the horse flesh used in raris
is manufactured into ssusages, and also that more than
100,000 ot the 600,00 femilies in the city use horse
flesh. ‘he 23,186 horces, 383 asses ana 33 mules
slaughtered in faris in 1894‘ vielded together over

ele ven million pounds of meat, while those sleaughtered
in 1910’ furnished twenty-nine million pounds.

“he sureau of Animel industry xevort (1905) states
that there are slaugntered aninually 30,500 horses in
the two Municipal abattoirs oi raris. Practically
two thirds o1 these are consumed in the city of Paris

itself. Uther wsuropean cities have municipal abattoirs.



fumber of Horses, Asses and kules

Slaughtered in Paris.

1856 - 1910.

iotal : Forses : Asses ! Mules

1866 Efrom 302 - - - - - - -
July ¢

1867 2125 2069 o9 24
1868 2425 2297 97 11
1870-71 65000 64352 635 d
1872 o732 0034 575 23
1875 68695 6448 394 23
1878 11319 10800 438 31
1888 13475 < . - - - -
1898 21476 - - = - = - -
1900 25059 - - - - - -
1902 31342 - - - - - -
1904 44279 - - - -
1906 588565 - e - - -

1910 60336 07734 824 223
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Theilr slaughter of horses ie as follows.

. G " ——— G ——— G B G G G——— —— " G ——— —" G——— . G~ . ——— . —— ——— O — W —— | —— G T . ———

Year : Cities : Humber of Horses :
1909 Berlin 12890
1892 Vienna 18290
1907 Milan, Italy 7132
1906 Liege, Belgium 1375

G o W W —— — ——— o —— ———— - -GN Gr S . S - — . —————— G— — — — - 8 e e e W G e E—case W e e e m—

The 28th Annual xeport of the Bureau of Animal
Industry shows that in 1909 uwermany slaughtered
152,214 horses which provided 79 million pounds of
meat, about 1 1/2 pounds per capita. ALlso that
there were 5990 dogs slaughtered foxr food purvoses.
necent consular and Lirace «erorts say thal the con-
-sumption of both horse and dog flesh has shown a
decided increase.

No data on the consumption of hcrseiflesh in ltaly
seems aveilable, but it must be extensive.''ly a decree
of July 24, 1lhe slaughter of horses, asses and mules,
suitable for raising or for oreeding is forbidden in
Itaely. The sultavleness of an animal for raising or
breeding will be determined by the communal veterinary
or by an exyrert appointed by the mayor. The came

decree prohibited the transportation ol freshly

~ ]
slaughtered horse flesh Irom one commune to another.''
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Horses Slaughtered in German Cities. (Ostertag)

1890 Munich 1728 Horses
1885 Saxony 3313 y 2
1890 saxony 4249 .
1896 saxony 5091 2 4
1899 sSaxony 5181 v 5
1895 Leipsig 951 5 i
1900 Leipsig 1839 )
1899 Dresden 1474 25
1890-91 Prussia 52281 i 3
1893-94 rrussise 63801 3 %
Breslau
1899 and 5000 > s
brusseldorf

1892 Vienna 1892 3 ¥
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The lMunicipeal Abatitoir in Odessa, Russis,

slaughters 150,000 food animals annuelly. Of this
number 300 are horses which are slaughtered during

the winter months for use by the Larters..

Comparison of .umber of Animals Slaushtered

in Belgium 1905 - 1909. Average. (Price)

Horses 38,200
Cattle 438,900
calves 350, 500
Lambs and Sheep : 852, 400

In 1898 the Hureau of Animal Industryareceived
an appropriation for that yezr providing ''That live
horses and 1lhe c.rcaesses and the productc thereof be
entitled to the same inspection &s other animals,
carcasses and produets thereof.'' +he reports of
this bureau give the following data on the slaughter

in the United States.

1899 3,332 rorses
1900 5,559 )
1901 1,992 )
1902 1,649 ’
1903 344 )

Most of the horse-meat nroduced was exporied as

the figures, given below, will show. ILittle if eny
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of it was consumed in this countiry. 1t seems that

the inspection was introduced solely to encourage the
exportation, «s the following letter Irom the Conmular
Reportv of April, 1900, shows, ''Severel years ago 1
called attention of Danish dealers in horse-meet to

the Americen supply. I have now to revort that the
business is incredcsing rapidly and the meat Ifrom the
United States gives satisfaciion. 1he consumption of
norsemeat in Denmark is comparctively large and Copen-
hagen is & distributing port for Sweden, uWorwey, Finlend,

Russia and the Germen Baltic.''

8
Horses Zxported from United stutes.

Year : No. Fackages : [umber . Packeges ieight
: Inspected : Certificates : sxyorted Lbs.
: Forse-meat :© Issued :

1900 502 8 472 188,800

1901 821 9 880 249,900

1902 538 11 538 170,986

1903 70 1l snipment 70 28,000

For the present fiscal year (1919-1920) the Bureau

8
of Animal industry has been authorized to conduct an

iispection of horse meat.

In answer to inquiry this

Bureau gives the following informaction regarding the
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slaughter in the United States at the present time:

Number of . .
istablish- | City . lonthly : Market
ments : " Slaughter
1 Portland, Uregon 33
1 Milwaukee, Wisconsin 20 Largest part to
Chicago Zoological
Gerdens.
1 Grand Island, .eb. 8
2 St. Louis, Missouri 85 One-half to
Zoological Gardens.
1 Cincinneti, Chio 30
1 New York City, N. Y. 68

————— L . _——— — ——— . — —— ] _—— — ] — - q_— " —_ - - - _—S_——— - ——— - - — ——— - ——— —— ——— - ———

The Cincinnati plant is the only one thatl at »resent is
operating under the rederal lleat Inspection Law {or
horse flesh.,

In 1895 the Hamburg butchers paid from 25 to 30
dollars for well fed horses and from 10 to 20 dollars
for poor ones., Very few figures giving the value of
the live animal and the retail price seems aveilable,
but the statistics a few years old may afliord a com-

narison between horse and other 1leshes.
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Meat Prices in GO .tingen 1895 .

1 M- 25 ¢ : Horse Meat: Bovine Flesh: Pork :lutton
100 pf. : per kilo : per kilo : per kilo:per kilo
1M : M. PLe s M. Pfe 1 Ms Pf.:M. o W

1. Cooked - 50 1 40 1 40 1 40
Re Fillet 1 -- 4 80 o4 -- 1 60

3. Raw and

Cooked Hams 1 <0 - e e 40 - s
4. Fat 1 20 1 20 1 60 - -~
5. Rib or

Plate - 60 - -- 1 40 - -

5. Bologne

sauaage 1 20 - - & 46 = -
7. Ground

Jeat - 80 1 60 1 60 - -

During the recent World War when meats were sczrce
Englandu found it necessary to ration horsemeat along
with other meat and food productse. Four counons ob-
tained a weeks meat ration. With one coupon & nerson

could obtuiin seven ounces of cooked, canned or precerv-

ed horse-meat.
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Consumption per Capita of lleats.

-—

10 10 3 4 =
Germany Frence : Belgium : lladge- : Ionigs-
1909 1909 : Annuel : burg : berg
: Average . 1895-7 : 1895-6
1905-09 : -
1lbs. 1lbs. 1lbs. 1lbs. lbs.
Horse-
flesh 1+25 1.000 .32 5.08 1.41
Beef 32.0C 39.00 38 .59 55.00 25453
Pork 53.00 14.00 - - 55.00 51.33
Lamb and
Mutton 3.00 20.GCC 1.63 5450 4,84

-— — e e G - G B S e e Eae S oo GEg——

The consular and trade telegrams of recent date Throw
some light on the recent consumptiion of iorseflesh in
Lurcpe. “hey revort as follows: 1he domestic sunply
of horseflesh (1919) meets the demand in bLenmark. In
Norway, where in 1918 the consumpiion was above normel,
horse&lesh has been so0ld at & maximum price of 2.5 kroners

\

per kilo {(about 35 cents per vound), but most of it is either

made into sausages and bologna, or smoke treated. Holland,
who before tne war, imported large nuwabers of horces for
slaughtering, &t the pre:sent time imvorts none. Paris is
reported to slaughter 55,000 horses annually. Belzium
has long used horseilesh, and at present slaughters on
an average 700 horses weekly. The meat wnich is all

distributed thru governmental channels sells for Z.0 to
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3.25 francs per kilo (18-29 cents per pound), while beef
cuts average 90 cents per round. In 1912 Belgium im-
ported for slaughter 25571 horses, and in 1913, 24,093.

In 1910 Germany18 slaughtered 149,048 horses, in
1911, 151,990, and in 1912, 178,961.

A factory -* at Esbjerg, Denmark, makes from fresh
horse bones, a bullion extiract, bone fat, &nd bone meal.
The bullion is mostly exported to wermany, and the fat
that is used by bakers and sausage makers, sells at 2

crowns ($0.54) per kilo.

Uses of Horse Flesh and Fat. Eorse flesh in

paerctically every country where used hes more secret
buyers than open admires, It is cheaper than other
meats, which stimulates its use among the poorer classes.
It is to he noticed that on & whole the prejudice agsinst
it has lessened, not yet disappeared, that as it be-
comes more popular among the poorer classes, uhe ab-
horrence for the same increases among the people of means.
ihis is justified because the horses slaughtered are
mostly old unfattened horses, and because the horse has
been esteemed above &ll other animals, even the dog.
Villain‘ says that two thirds of 211 horse-meat is used
in sausages. When ground up and made into sausages its
presence is exceediugly hard if not imrossible to detect.
The fat is used for cooking and Ior making soay, and may
be used as an adulterant in butter.

Bolled horse flesh cannot be distinguished from
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boiled beef by taste or smell. If the flesh is laid
in vinegar and vroperly prepared it cannot be different-
iated from venison. It is certainly as tasty as any
other meat, and mey have a slight sweetish taste, due

to its high content of glycogen.

on cooking8 one notices golden fat droplets in
the broth.

In speaking c¢f meat extracts Ostertag‘ says: ''With
regaerd to horse meat, Liebig says that the meat broth
from horse-meat, when steamed, forms, membranes over
the surface like that of milk, wnich are renewed as often
as removed. Lioreover, the extract is thick and slimy,
does not dissolve perfectly in water and alweys tastes
of fat.''

The exclusive consumption‘ of horse meat may cause
diarrhea. This was the recent experience oi the
beleaguered cities in China and in the Transvaal. This
has also been observed in consequence of eaeting dog flesh.
Pffﬁ@er‘ states that the diarrhes mey be caused by & sub-
stence soluble in alcohol, contained in the horseilesh,
which passes over into the meat broth. It consists of
three-fourths lecithin and one-fourth neutral fat and
cholesterin. The injurious elfect may be avoided if +tlhe

meat is prepsared with beef or mutton tallow, or if the
3

meat broth is poured oif. Huldekoper gtates thal horse-

meat should slways be broiled or roasted.

14
Lindet suggests the use of serum albumin oi the



horse as an inexpensive and satisfcctory substitute
for eggs in cooking.

11 The following3 are the conclusions that were reach-
ed by the ltalian Army Veterinarian's Coste and Ilori in
regard to the use of refrigerated horse-meat: ' rlesh of
horses in normal physiological condition, slaughtered
under suiteble rest, whether skinned or quartered and
leit in the skin, will keep perfectly well for two months
if subjected to a temperature between 1 and 4 degrees
centigr«de, and an air moisture of 50 to 7C degrees.

lleat cut in small pieces will not keepr longer than
20 to 30 days, showing signs of decom:osition in 1b days.
The flesh in the skin, if withdrawn irom the reirigerator
every five deys and leit for 24 lLours in ordiaary temper-
ature, keeps in good condition from 20 to 30 days, if car-
cascev were skinmed and quartered would be but 15 to 20
days. ‘‘he liver does not keep more than 8 to 10 days
when it turns pitci: blzck, becoming uwnsightly and & few
hours after removal Ifrom ccld cells decay, showiag thet
this orgen is tihe lesast resisiant to chemical or bacilex-
ial cheange. 1'he kidney keeps 20 days. Brain if not
rermoved from skull keevns two months, if removed but one
week at the longest. Loss in weight was from 8 to 10
per cent in 30 days.

nRefrigerated horseflesh after 15 days turns derk red
to black. “he consistaney remains normal for a long time.

Chilled horce flesh becomes tender in 10 to 45 days, the
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outer suriace avpecrs brighter then the fresh horsemeat.
After ten deys storage in the cold room the meat cooks
more rapidly then fresh meat and requires the same time
as to cook unciiilled beef of a 2 to 5 yecér old animal.
The mrat of tired animals was found not to cause any bad
eifects, btut guve evidence of lack of taste.’'"’

Dr. r_;sser3 states thut in Peris in 1856 the average
dressed horse carcacses weighed 190 kilos, wnilst in
1881, the same weighed 225 kilos. vhis leads one 1o
believe thet beiter fleshed horses were being used for
food then formerly. in 1903 the average weight of
the dressed horse carcass15 was 250 ilos. about one-
third of this weight was bone and sinew wiich was sold
at 4 frcnes (77.2 ¢) per 20C kilo.  There remained
about 157 kilos of merketable meat per horse.

Whenever horse Iflesh is uced as an adulterant its
preseice is very difficult if not imrocssible to detect.
Various methods hcve been o:ferec for its detection, of
wrich the following are the more imvortant:

j . Appcarance, color, bone, etc.,

e chortness of fiber observed by microscopic in-

spection.

S crystals of hemin.

4 o Levelopment oi the specific animal odor on
treatment with sulphuric acid.
De 'he high glycogen content.

e biological serum test,
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The first four of these have rroved absolutely un-
reliable, while the last two have their limitstions.
Opinions vary with regurd to the value of the glycogen
content. Liost esteem it highly, wiiile otherslﬁ consider
it valueless. All agree thet the biological serum test
is reliable, but it has its limitations in that it cannot
be used to detect flesh that has been cocked.

Dr. Esser8 mentions the fact that exveriments using
dogs have shown that horse flesh is as digestible as beef,
but does not give any data. iio date substantiating tiis

fact secems to be available,

Composition of IHorse KFlesh. Like all other flesn ,

that of the horse consisis meinly ol protein and fat.
Kohlerlv has iavestigated the elementary composition of
the muscular tissue of various animels, among them the
horse. “he material wes freed as fully as »ossible of
fat by ether extruction and the residusl fat determined
by Lornmeyer's digestion, for wnich correction was made.
The following data gives his average results for the fat

and ash free substance.
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Zlementery Comnosition of Flecsh.

- - — - -— -

No. of : Car- : Hydro- . unitro- : Sul- : Oxy- : Heat of
. Sam- . bon . gen . gen : phur : gen combus-
: ples : 3 ; : : - tion
: ; ; , : . : . rer gream
o/o : ofo - o/o : o/o : of/o : (calovres)
Cattle 4 52,54 7.14 15.37 0.52 2Z.1l2 5.5776
oheep 2 52.53 7.1% 15.54 0.59 22.95 5.5387
Swine 2 52.71 717 15.50 0.59 22.95 5.5758
Horse 3 52.54 7.10 15.55 .54 24.08 5.5990
fRabbit a 52.33 7.10 15,90 - - - - - - 5.5155
Hen 2 52435 6.99 15,58 0e50 Z3.28 545173

Horseflesh was the only oue of these scmples tnal gave a
positive test for glycogen. It gave an average content of
3,55 per cent, which accounts-tor the low nitrogen content.

18
According to J. Smorodinzew, Ifresh horse Ilesh was

found to contein carnosine (1.82 per cent ), methylguanidine
(411 - .83 per cent) and cernitin (417 - .2 per ceat). Tiie
muscle of the calf end pig are also found to contain methyl-
guanidine and c.rnitin. Leach19 says that laurin is also
precent in horseflesh.

Like the {lesh of any other species of animalg the com-
position of horseflesh vuries, according to the age, degree

of fatness, etc. vhe following teble from Leach gives 1lhe

- comnosition of fresh horse and bovine flesh.
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19

Composition of Bovine and Horse Flesh

Fresh Beef Flesh

Fresh Horse Flesh

: Aver- : Maxi- : Mini- ; Aver- : Mexi- : Mini-

. age . mum ¢ mum :  age : mum . mum
No. of
Analyses 5 16
Waterxr 68.19 71.19 55,81 59.81 71.91 b52.16
Fat 1260 195403 9.89 9.51 33.56 1l.24

Nitrogen
Total 3.02 3.19 2.83 3.11 3450 2.13
Insol. in
Hot Water 2.41 2.53 202 237 2,97 1.33
Ppt'd by
Bromine 0.19 0.24 Celéd 0«20 Qe 35 O.12
lleat Bases 0643 0.53 Ced3 0.55 1.22 Q.15
Nitrogenous Substances.
Protein® 18.89 19.94 17.69 19,47 22.50 13.31
- Protein
Insol. Hot
Water (Coag.) 15.08 15.75 14.50 14.83 18.55 8.31
Gelatinoids
and rope.
Ppt'd. by
Bromine 1.21 1.50 Q.87 1.23 2.85 0.75
Meat'Bases 1.29 1.65 1.02 1.70 J.81 Q.47
Total Ash 0.96 1.13 0.78 1.01 127 0.63
Total NaCl. 0.08 0.24 Trace Q.01 0.09 Trace
* Nitrogen X 65.25
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The table shows that beef flesh has a [laCl content
that averages eight times as great as in horse flesh.

The fat {adipose tissue) of the horse has some
characteristics that distinguish it from other animal
fats.

; High Olein content.

24 Low melting point.

Se High specific gravity.

4, Characteristic crystaline form.

5e nigh heat value.

6. High iodine number.

The subcutaneous and kidney fat of the horse‘ is
light golden yellow, and the mesenteric fat, brownish-
yellow. In fattened horses the whole adipose tissue may
become of a pure white color. The fat is soft and
oleacious (high content of olein). It begins to meet
at 30° C, and renders a white horse grease which begins
to meet at 32  C. (96 o/o0 Olein). The bone marrow is
waxy and yellow. It hardens on exposure to the air tak-
ing on & greenish sheen, and melts at 55° C.

The two most important of the above characteris{gc
of the horce fat are the nigh iodine value and the high
specific gravity. Four comnercial samples of the fat
of about the came consistency uron purification were

20
analyzed by Kilmont, Meisl and layer, and gave the
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following values.

Jodine Value - - = - 74.9 - =~ = = 78,1
Specifiec Gravity - - - - 0.9148 - - - - (.9461
Acid Value - 1,40 = e o= o= Se83
Melting Point - - - - 20 = ~-= 41 0,

Oleic, linolic, and 1l1linolenic acids were detected
in the liquid portion of the fat. iihen crystalized from
acetone to which 1/20 of its volume of chloroform was
added the so0lid portion yielded a glyceride which melted
at 60o C. and gave a saronification value 197. ‘‘hese
investigators identified the fatty acid which separsted
from this glyceride as hepadecylic acid (margaric acid)
which meets at 520 C, and gets & neutralization value of
208. The faetty acid from goose fat described as an eutectic
mixture of stearic and palmitic acids also actually con-
sists of heptadecylic acid. |

In studying how far the iodine value could be relied
upon a&s a method of detecting horse-fat Dunlop81 studied

the fat from different parts of the horse. “he follow-

ing data is the result of his work.
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Constants of Horse l'at]and f'Horse'!' (il.

g Bl L :: Saponifi- : Unsaponifi- Specific : Free : Reichert
an : Value ~«eiracio cation : cation Gravity : Acid : Wolln
Consistency (Wigs) meter at . Value . Maiter g 2t . : y
° o (]
25° @, . o/o : 0/o (18.5 C.) : 0/0 Number
I
Horse fat Orange yellow
from belily butter-like 85.56 59.8% 19.84 .54 - - - - 8.80 -
II
Horse fat from Light yellow
Neck (Mane) part liquid 85.70 51.2 19,91 — — - - o 0.55 -
Horse o0il after |
filtretion at Lemon yellow
12.8¢ ¢, 0il 90.10 51.8 - - - 0.46 0.9182 - - - 0430
III
HBorse fat from Light yellow .
neck {(Mane ) part liquid 90.07 51.2 - - - — - - - - - - - - - -
Horse o0il after
filtration at Lemon yellow
8+9° 0. oil 93.11 51l.8 19.56 0.50 0.9184 1.20 0.20
IV
Horse fat from Grange yellow
Kidney bed part liquid 11C.55 53,0 ' - - - S o e o - - - -
Torse o0il after
filtration at Crange yellow
13.3°°¢, oil 114.85 5647 19.63 0.68 0.9212 - - - 0¢35
Vv
Horce oil from lemon yellow
neck fat 0il 112.856 566.0 19.53 Q.42 0.9211 0.45 o
VI
Neat's foot fat
w8 extracted from fihite like
calves feet soft lard 71.80 99.0 - - - -— o = e - - -
Heat's foot o0il
after filtration Pale straw ,
at 13.3° C. color 74.07 59.5%F 19,70 0.42 0.9164 0.78 - -
VII
Marrow fat I.ight yellow
from Cx bones hard like lard 52.04 55.3 19.5% ——— - _ _ 0. 28

— . S G s Qe

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

fluence of free fatty acid.

**Galculated.
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The folloving values ior Gifferent boviune fats zre
22
those given by lloulton and Trowbridge of the liicsouri
Agricultural Zxperiment Station.
opecific : Meliing

Gravity : Point

Iodine : Saponifi-
: cetion
: Value o/o0

Cod Fat 43.89 19477 0.8589 42° @.
Outside Chuck

Fat 45.68 19.91 - - - - - -

! ©
¥idney Fat 33,99 19.66 0.8504 47.05 G

On compearing thesce figures 1or horce and bovine fat
it seems that:

1. Yhe kidney fat of the horse has the highect icdine
value while in {the bovine fat it has the lowest.  The
iodine value of thehor:e carcass decreases from the inside
to the outside. In the c:ircass of a beef the reverse is
true.

2. Whe specific gravity of horse fat is ebout .UD
higher than that of & beef fat.

“he table showe horse 1t.t to have an unsanonifiable
matter content ol from O.42 to 0.58 per cent, which is

-

somewhel higher than thet recorded for lard, tallow, etc.
‘‘he etherealao solution ol the unsayonifiacle maitter hes

an intense color which appeérs to be cheracteristic of this
fate.

| bunlop states that his samrle lo. IV. gave a distiaet
color resction with sulphuric acid, such &s is oflen given

20
by partially oxidized liver oil. Lewkcwitsch
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mentions & sample of genuine horse's foot oil which gave
several color reactions characteristic of marine animal
oils.

As horse fat has a high content oi unsaturated
fatty acids, as shown by high iodine value it is & dry-
ing fat. It is classified as a semidrying oil (fat).
All drying oils have 1linolic acid as a common constituent.
Lunlop calls attention to the marked drying vproperties
of his samples of horce o0il [os. IV and V. “hese cils
when exposed in thin layers on glass to & temrerature of
950 C. to 97o C, after two hours gave sticxky films, whilst,
after four hours the oils became solids.

Horse o0il is certuinly inferior to genuine lard and
tallow oils as a lubricant. ihis is shown by the iollow-
ing viscosityzo tests on & sampnle of horse cil from neck

fat by Redwood's viscosimeter -

©

8t 2l.1 Q. - - - - 285 seconds
c

at J2.2 U - - = = 1850 seconds

(o]
at 50.0 C., - - - - 80 seconds



PART IT.
EXPERIMENTAL.

In the experimental work done two horses were
slaughtered. +he sleughtering was done in practically
the same way as for a beef.as The firct was a mare
in fair condition of flesh, not fat, 17 years of age;
the second (Prince) a large horse, fat and about 25
years of age. No data was taksn on the slaughtering
of the mare, and subsequently only the analysis of the
flesh, and of the cold water extract of the {lesh was
maede. When Frince was slaughtered the dress, and the
weight of his internal organs were taien. “hese are
shown in Table I, along with that of Steer 512, which
was used in the Use of Food Experiment, of the Missouri
Agricultursl Experiment Station.

The carcasces of these two horses were cut into mar-
ket cuts and given as horse flesh to people of Columbis,
Missouri, to eat. come families used it exclusively
for their meat as long as the supply lasted and express-
ed their liking for it. Others tried it several times
but did not seem to relish it, anparently letting their
sentiment get the best of them.

The following points were observed in regard to the
flesh and fat of these two animals.

1. There was no intermixing of adipose and muscular

tissue.
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2e It has a peculiarly sweet odor, thaﬁ was re-
pulsive to some. (This sweetness may be due
to the hydrolysis of glycogen to dextrose).

Se The meat is conspicuously dark red or even
brown in color. When freshly cut and exposed
to the air it has & bluish luster and later turns
to & blackish red, or even black color.

4. The fat is soft, oily and of a light gold to
dark yellow in color.

In Prince, the fatter of the two it was much
lighter in color.
Oe. "The cooked flesh had a flavor practically the
same of that of cooked beef.
6e When cooked the meat was tougher than beef.
But this was not true in the case of the tender-
loin, which proved to be exceedingly tender.
From the age of the animals and their use for
work, one could expect their meat to be tougher. oome
of the housewives claimed that they could roast it in a
manner 80 that it was as tender as the beef that they
could purchase at the local meat shops.
7e fhe flesh wes kept in coolers at about 350 end
wae noticed to keep much betier 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 I, II, III and IV s8show the carcasces and

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

Weights of Offal and Dressed Carcass

Parta of Animel : Horse - Prince : Steer - No. 51L&
Live Weight 1430,00 1bs. 1208.25 1bs.
Dressed Carcass 937.00 ,, 18585 ;,
Percent Dress 65.52 o/0 54.99 o/o0
Heart 8.00 1bs. 4;30 1bs.
Liver | 12.50 ,, 9.72 ,,
Tongue (marketable) 3.75 ,, 3.78 ,,
Lungs 12,00 ,, 8.54¢ ,,
Spleen 3.2 ,, 2+T5 55
Hide and Hair 88.00 ,, 90.79 4,
Kidneys - - - - 2306 4,
otomach 2.00 ,, 24.50 ,,
small Intestines 12.00 ,, DTS 34
Length 88.00 feet 147.00 feet
Large Intestines 37.00 lbs. 4,95 lbs.
Length 25.00 feet 35.00 feet
rancreas - = - l.52 1lbs.

*Steer 512 was of about the same degree of fatness
as rince and considered normel. ‘‘he dress of the two

will be noted as about practically the same.
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varing the cuts of the carcasses it is noted that in

the horse the ribs are narrower and more expcsed, being
covered only by & thin membrane, also the difference in
the shape of the neck and round. It is seen that in

the horse the fout is deposited mostly on the belly, there
also being a thick layer over the ribs.

It was impossible to get beef. cuts to corresrvond
exsctly to those of the horse, but as near representative
as possible were taken. ~he main difierence noted is
that the horse flesh is ccarser than the beef flesh.

The white which shows up in the lean of the horse flesh
is not fut as in the case of beef but is connective
tissue.

snalysis of Horseflesh. The flesh samples

enalysed were thoroughly ground and evenly mixed in

& rotary knife meat grinder. _he sample was analyzed
for moisture, fat, nitrogen, ash, and thosphorus. For
moisture a portion was weighed out and evenly worked into
a plece of cotton from a tared prepared glass extraction
cone. The cotton with sample wes returned to cone,

the cone placed in a vacuum desiccator and dried to con-
gtant weight over sulphuric. “he loss in weight weas
recorded as moisture. ‘he dried cone was extracted

for sixteen hours with ether in a Yoxhlet extractor, and
dried in vaccuo to constant weight. “he loss in weight

here was recorded as fut. “he nitrogen, ash and rhos-
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phorus wes determined by the officisl A, 0. A. C. methods,

‘he protein was found by multiplying the nitrogen con-

tent by the factor 5.25.

The results of the analysis

are givén in Table lo. II., and in the same table are

compared With the results of the analysis of the xound

Lean of Steerxr 512.

Table No. II.

Anelysis of Flesh.

Mare Yrince Steer
——— e e _ 512
Lab. No. 18=2-51 : 18-4-13 18-4-14

o/0 0/0 o/o 0/0
Moisture 73.3735 604218 51.898 73.272
Fat 2.625 17.775 17.545 4,537
Nitrogen 3.5015 3.045 24760 3.237
Protein
(Ne x 5.25) 21.88 19.03 17.25 20.23
rhosphorus «1500 - = e 192
Ash 1.1230 <867 .920 1.024

Analygis_of ihe Cold Water Bxtract. '

Preparation of the water extract.

Cf the lean meat

240 grims was weighed out and distributed in twenty 1CO

c.C. beakers, numbered from 1 to 20, in an roximately

equal portions.

boiled and cooled nitrogen free water.

Measured out 50 c. 6. of recently

Moistened the



portion in beaker No. I. and mixed with & stirring rod
until the whole 50 c.c. of water had bcen added. ne-
peated this with each of the 20 beakers. s1llowed tne
mixture to setile and stirred again. Hereated this two
or three times. In the mee&n time fitted 20 long stemmed
funnels with 11 ¢c. m. io. 595 S. and S. filters using
nitrogen free water. Placed 300 c.c. flasks to catch
filtrate. Poured the extract from the meat thru the
corresponding filter, keeping the major rortion of the
residue in the beaker. Added 25 c.c. nitrogen free
water 1o each residue and mixed thoroly, and filtered

as before. nepeated this eight times, maiking <50 c.C.
extract in eech separate extraction, filtered complete-
ly before adding the following one. With the lest

25 c.c. water t1ransferred the residue to the filter and
weshed twice with 10 c¢.c. portions of water. Combined
the filtrates end made wp to six liters, and filtered

thru a dry filter. One hundred cubic centimeters of

this extrazct represented four grams of the sample.

camples taken for .nalvysis.

Ae 3 samrles 100 ce each Total nitrogen

B. 2 - 100 cc each colids and Ash

C. 2 - 50U c¢ each Lotal _hosphorus

D. 3 5 5 500 ec¢ e&ach Organic Phosvhorus
Ba 3 53 200 cec each Coagulable and Amino

Acid Nitrogen.
F. 2 ) 750 cc each Creatin
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A, Total Nitrogen. Added 25 cc conec E, S0,

and 7 grams mercury to portions in nitrogen flask,
After expulsion of water added about 7 grams K, ,SO,
and proceeded as directed under the determination of
nitrogen in fresh sample of meat.

B. Solids and Ash. Evaporated portions in

tared platinum dishes to dryness on water bath and
heated to constent weight in an oven at 104o C.
Cooled and weighed. Results gave total solids,
For ash the dish was heated to dull redness to com-
rlete combustion.

4 Total Phosphorus. The portions were evaporated

to & small volume and with a little hot water washed
into nitrogen flesks. Added 15 cc conc. Hg;SO, to beak-
ers and heated gently, moistening the sides of the
beakers with the acid to remove coagulum and transferred
to the corresronding flask. Added 0.7 grams mercury
and about five grams K;S50, and digested as for determin-
gtion of nitrogen. Determine the phosphorus as per

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

D. Organic phosphorus. To each of the vportions

for this determination added 5 cc 10 ver cent solution
BaClg, 10 cc of NH,OH (1-1) and 45 cc H,0, making a
volume of 560 cc. Mixed and let stsnd over night.
Filtered thru dry filter and took 605 cc of filtrate,
representing 22 grams of sample of lean meat. To this

added 10 cc of K,80, (5 per cent solution) sand 45 cc
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of water (total volume 660 cc). Mixed well and allow-
edthe precipitate to settle. Carefully decanted exact-
1y 600 cc of solution representing 20 grams of the sample
of lean meat and transterred 600 cc tfiltrate to 800 ce
beakers and acidified with sulphuric acid. Concentrated
the solution to a small volume on water beth and proceed-
ed exactly as directed for the determination of total
phosphorus as given above.

E. Coagulable and Amino Acid [itlrogen.

1, Coagulable Hitrogen. To the portions ifor

this determination added & slight excess of moist fresh-
ly precipitated MgCO54. Concentrated to about 10 ce
on water bath and filtered tahru & 9 c.m. 595 S. and S.
filter catching filtrate in & 100 cc graduated flasks.
Weshed residue thoroly with hot water, keeping volume
of filtrate below 50 cc.

Dissolved coagulum in precipitating vessel with
25 cc. HgS0, and transferred it and filtered into a
nitrogen flask. Continued ac for determination of

total nitrogen.
g Amino acid nitrosen. Added 15 grams NaCl

to each filtrate from coaguable nitrogen determination,
and shook well. Placed f}asks, 24 percent lannic acid
solution, and flask of nitrogen free water in cooler.
When -cooled to 15 C. added to each 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 H,S50, and continued
as for total nitrogen. opecizl blanks were made of
the reagents using full amounts.

F. Creatine. Concentrated the nortions on water

bath to about 50 cc each, filtered and washed with hot

water, catching filtrate and weshings in 200 cc beakers.

Svaporated to about 10 cc. Refiltered and washed with
hot water, catching filtrate and washings in 10U cc.
graduated flasks, and keeping volume below 50 ce. To

each flask added 25 cc¢ normal HCl and heated for 25
minutes in autoclave at 117° to 119° C. Cooled complete-
ly and added 25 cc. normal NaOH and made to mark with
water,

‘'ransferred 40 cc of these solutions to 500 cc gradu-
ated flasks and added 25 cc. 1.2 percent picric ecid
solution. Mixed and added 10 ce 10 rnercent NaOHE csolutione.
Shook for one halil minute and allowed 1o stand exactly
4 1/2 minutes. wiluted to mark and mixed immediately.
Comprared color of the solution with thet of half nommal
K,Cr,0, in a Dubosc Colorimeter set at 8 mm. (Aliquot
may have to be varied to obtain approximately this read-
ing).

Divided the reading iinto 15.2 to obtain 1he weight
in milligrems of creatinine in 100 cc of the solution

resd. Multiplied this weight by 1l.16 to obtain the
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corresronding creatin equivalent. On basis of ali-
quot taeken calculated the percent of creatin in the
fresh sample.

‘'he results obtained on a samrle of lean flesh from

the first horse killed are given in Yable III.

Table III.

Analysis of Cold ‘Viater Extract of Flesh.

Mare i Steer 518
Round lean

o/o o/o

Nitrogen

Total 0.5596 0.5677

Coagulable 0.38156 0.310

Amino Acid 0.1437 0.227
Solid Matter 5.745 -

Ash 0.9872 - - -
Phosphorus

Total 0.1408 0.135

Organic 0.05833 0.048
Creatin 0.22529 0.295

In Table No. LII , is shown the analysis of the
cold water extract oif the round lean of Steer io. 512.
‘his sample was selected as it gave near the same

analysis as that ol the horse, &s will be seen from
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fable No.II. On comparing Table 1I end 1II it is

noted thet the cold water soluble phosphorus of the

t1esh of Steer 512 is 70.3 per cent while that of the

horse flesh is 88 per cent.

Diges}}bility of Horseflesh.

The purpose of the digestion trials, to be dis-
cussed in this paper, wes to determine the cigestibil=-

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 local dog catcher, and
designated as bog No. I and Dog No. 1I. At the be-
ginning of the trials vog No. I weighed 14 pounds
(5.35) kilos and Dog iio. LI, 21 pounds (9.55) kilos.
The trials were designated as wrials 1 and la (horse),
2 and 2a (bovine), 3 and 3a (horse) and 4 and 4a (bovine).
the trials suffixed by ''a'' were those on bog uno. I1I.

As indicated the dogs were fed on retions of both
horse and bovine flesh, ror each set of trials, as
for 1 and la, sufificient flesh to feed both dogs for
the preliminary and trial periods was thoroly ground
and evenly mixed in a power rotary kanife meat grinder.
It was stored in large cans and kept in the freezing
room of the coolers.

Daily ration. tor the horse flesh trials 1 and
la the dogs were fed & daily ration of 1 round for dog

Ho. I, and 1.5 nounds Ifor dog io. 1le But as tinis



was found to be too large & ration, both by the fact thet
both dogs refused some of the ration, and by subsequent
calculation, for the other trials Dog lNo. I was given a
daily ration of one half vound and Dog Ho. II one mound.
The weight of the flesh fed during each trial period

je recorded in Table IV.

Calculetion of Daily ration. The generally accept-

/3

24
ed formula K = S/W : , gives the relation between

weights and the surface of an animal. For the dog the
constant X has been determined as 11.22‘. The surface
is considered as directly proprortional to the heat
required. Luskas showed that the heat value of & mixed
ration that maintained a dog at constant weight for six
months as 1380 calories per square meter of surface.
Knowing that Dog Noe. I. weighed 6.35 kilogrems, end

Dog No. II. 9.55 the heat value of the ration for Dog I
was calculated as 503.5 calories and for Dog lo. II as
697.7 calories. Lusk in erriving 2t his value gave
protein as 4.1 calories per gram and fat as 9.4 calories
per gram. ¥nowing the weight and analysis of ration
the heat value of ration was calculated and shown in
Table IV. These figures show that the dogs were fed

a raetion above maintenence except in trial l[lo. 4. which

wes 27.55 calories below maintenance.

campling rations. As the bulk ration was being

ground sma&ll vnortions were teken from various varts

of the mass and combined. The combined portions were



Heat Value of Rations.

Taeble IV.
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Trial Dog No. Calories Calories :
Offered Required :
(Horse )
No. 1 Dog I 1114.17 503.6
No. la bog II 15671.45 697.9
No. 3 Dog I 538.35 503.6
No. 3a Dog II 107543 697.9
(Bovine ) |
No. 2 Dog I 85843 003.6
No. 2a Dog II 1316.57 69.79
No. 4 Dog 1 476.04 503.6
No. 4s Dog 1II 952.70 697.9

+5610.57
+973.55
+ 24.76

+377 44

+154.7
+618.47
- 27.56
+254.8
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reground and remixed and analyzed.

Analysis_of ration, This sample of the ration

was analyzed for fat and protein. f'or fot a portion
was weighed out of a weighing bottle by difference and
worked into & piece of cotton. This was placed in a
paper glass fat-free cone and dried to constant weight
in a vacuum desiccator over sulphuric acid and then ex-
trzeted with ether, and dried again. The fet was
determined by difference. For protein a sample waé
similarly weighed out and run for nitrogen by the

A. U, A, C, method. Protein calculated by multiply-
ing the percentacge of nitrogen by the factor 5.25.
Table VI. shows the results of the analysis.

I'eeding. The dogs were fed once a day, in the

morning, at the scme time they were given plenty of
water and ssalt. At times they refused a part oi their
ration. 1+het which was nov readily eaten was removed
end weighed and as it had been exposed for so short a
time, no changes could take place but an evaporation of
moisture, which was assumed to be negligible, its weight
was subtracted from the weight of the ration oifered.
"he diifference w:s the weight of the ration consumed.
The weight of feed concumed is shown in “able V.

'eces. As soon after feces were voided a&s possible,

they were removed and transferred to glass Jjars which

were kept in the freezing room of the coolers. 're dogs

were kept in metabolism cages which were provided with



removeble, one quarter inch mesh screen bottoms, from
which the feces could be readily removed with little

loss. Their weights were recorded in wable V.

This method of preserving the feces for analysis
wes considered best as results of work done at the ohio
kixperiment ctation by Forbes, fiangels and Morganf‘ They
found that the chemicsal composition of feces did not vary
whether the feces were kept frozen for 20 days with or
without thymol, or by drying the fresh meterial with or
without thymol.

Preparsation of fecal szmples. At the end of a

trial the combined feces of that trial and the conteiner
was placed in a vacuum desiceator and dried to complete
dryness over sulphuric acid., +he dried feces were re-
moved from the container and ground &s rapidly a&s possible
to prass thru a one hundred mesh seive. when ground they
were exposed in open dishes &nd allowed to acguire
atmospheric moisture. Tne constant air dry weight was
taken as the weight of the feces,

The fecal sanmles were

anelyzed for fat and protein, for fat by ether extraction

in a voxhlet zxtractor and for protein by multirlying the
nitrogen content, determined by the A. 0. A. C. method,
by the factor 5.25. Table VII gives the results of the

analysis.

From the weighte and analyses of rations and feces
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the digestibility of the fat and protein was calculated.
'he results of the calculation are shown in Tables VIII

and IX.

source_of Error. Becsides the possible loss of

feces as a source oi error, there are the facts thet
nitrogenous substances are returned to the feces, and

thet as the dogs shed some, the feces were contaminated

with some hair.
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Feeding Data.
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Trial : Dog Weight : Weight Weight : Weight
No. No. of - of of : of
gation : Ration Ration . Feces
Refused Consumed
Horce Flesh ‘'rials.
grs. grs. grs. grs.
No. 1 I 5909.1 1585.4 4223.7 54.30
o la 1I 8807.7 300547 5801.5 92.70
NOe 3 1 2,898 === 2272.7 23.50
No. 3a II 3,409.05 - A 3409.1 2790
Bovine flesh “rials.
No. 2 I 9254,51 - - - 2954.5 44450
Ho. 28 IT  4431.8 1051.1 3380.7 42,70
No. 4 I R272.7 - - 227247 36.70
Ho. 4a IT 3409.09 142.05 3267.04 33.10

———— —— —— - ————

e " —— ——— —




Table VI.

Analysis of Retion.
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4g,

Trial Laboratory : Per Cent : DPer Cent Per Cent
NO Noe. : Hitrogem : Protein Fat
: : (Ne x 6.25)
Horcse Flesh ‘irials.
1
18-4-13 3.045 19.03 17.775
la
)
18-4-14 2.760 17425 17.545
da
Bovine Flesh Triels.
2
18-4-19 24801 17.52 23.165
28
4 )
S 18-6-57 3.0747 19.22 13.886




Table VII.

Analysis of Feces.
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Number Laboratory : Nitrogen Protein : Fat
of No. o/o o/o ‘ 0/o
Trial. : (Ne x 5.25)
reces Horse Flesh Trials.
1 18-5-22 6.758 42.238 17.670
la 18-5-23 7820 48.875 12.062
3 18-6-51 7.074 44,213 18.297
da 18-6-52 7720 48.250 12.148
Feces Bovine Flesh Trials.
2 18-5-28 7.818 48.863 13.923
28 18-5-29 56770 36.063 12.025
4 18-56-58 54497 34,355 19.545
43 18-6-59 5.537 40.855 16,223




Table VIII.

Digestibility of Fat.
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Ve,

Trisl Fat in Fat in o/o Fat o/o iat
No. Ration . Feces . Voided bigested
(grems) : (grams) in Feces
Horse Flesh ‘“rial.
1 750.76 9,895 - 1.278 98.722
la 1031.23 11.172 1.012 98.988
d 401.02 4,300 1.072 98,928
3a 501.54 3.359 .563 99.437
Average 99.019
Bovine Flesh irials.
2 584.41 65.210 «907 99.093
28 783.14 5.135 « 5656 99,344
4 ol5:59 7210 2287 97.715
4g 453.56 5.370 1.184 98.816
Average 98,742
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Table IX.

Digestibility of Protein.

Trial  Wt. rrotein : Wt. Frotein : o/o Protein : o/o Protein
NOe » in Retion in Feces Voided in Digested
:  (grams) (grems ) Feces
Horse Flesh wrisls.
1 803.77 224935 2..8563 97 « 147
la 1104.04 454307 4.104 95.896
3 392.04 10.390 2.650 97 .350
38 588.07 13.4562 2.289 97.711
Average 97.025
Bovine flesh irials.
2 517.53 21.793 4,210 95.790
28 592.30 15.399 2450 97 . 400
4 436.81 12.793 2.887 97 .113
4a 627.93 13.523 2.154 97 .8456
Aversge 97 « 037
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SUMMARY .

From the observations taken the following consider-
ations were noted.

1. %The dress of a horse carcass is vractgically the
same &s that of a beef oi the same conditions of flesh.,

2. ‘'‘he flesh of the horse was sweet, course, con-
spicuously dcrk red in color. ‘"he flesh is tougher than
that of beef.

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

(It is composed of the glycerides of hepterdecylic and unsatur-
ated fatty acids, having an unusually large percent of the
1atterQ

4., The carcass can be easily distinguished from that of
bovine by its shape, the appearance oi the ribs, and the
distribution of the fat.

5. "he analysis ot horsefle sh, &nd of the cold water
extract ot horse flesh g.ve practically the same resulls
as those given by a similar sanple of becef flesh. The
phosphorus in horse Ilech ariears 1o be more soluble in
cold water than that of beef flesh.

5. 4<4he digestion trials showed thct in the case of horse-
flesh the protein wes 97.026 per cent digestible and the
fet 99.019 per cent digestible, while in the case of beef
flesh the protein was 97.037 per cent digestible and the
fat 98.742 per cent cigestible. ‘“he difference is so
small that horse flesh may be counsidered &as digestible as

beef flesh.,
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Dean Walter Liller,
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My dear Dean Miller:-
I recommend for acceptance. the. »

inclosed dissertation Ey Mr. T.H, Hopper. I would

- suggest as a slight revision which cen be preferably in-

cluded, a greater zmount of self-criticism. On page 45,
for example, is discussing sources of'error, it would be
desirable to cite authority upon the question of whether
ability to digest meats run parsllel in men and dogs.
- In preparing the menuscript for per-
menent form, the writer will surely take note that there
is no authority for "reforming™ the spelling of names
in foreign languugese.

| The nature ol the investization seems
to be of entirely proper form for a llaster's Degree.
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