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fatten rapidly on pea moul, or on the
oit onke of nuts or of ment ; but vory
slowly on potatoces, artichoels, or
beois, thjough the latter are much
richer in sturch and sugar, but boss so
in protoin or in fait.

Still further, ail observations upon
oui domestic animala accord in show-
ing that tho fat and th protein of fora-
ges euffic te uxplain thu formation of
the fat found in the amnial or its prod.
nota, without any holp from tho hy-
drocarbons. Somo sweet or starchy
foode may, it is truc, la certain cases,
appear greatly to favor the accumu
lation of fat ; but this is in the case of
a ration insufflaient in respiratory pria.
ciples ; or in which a great part of the
the fat and the protein of t e food je
compelled te serve for warmtl,instoad
of being assimilated."

JULES CaBEVAT (1)

Many years ago, whon I had gained a
coneidorable degrec of proficioney in
the practical part of farming, I was
naturally inclined te turn my mind to
the study of ite theoretical side. At
that time, about 1841,'48, the great
authority on the theory of farming
was tho illustrious Baron Liebig, the

reat Go'nan chemist. From a care-
ul study of his worke, 1 gained a

vast fund of information; some of this
I have no doubt forgotton, but the
larger part romains by me to this day.

Among the various lassons taught
me by thO great sciOntist was one,
connected with tho nutrition of ani-
mals; in effect, it showed that the
chief source of fat is non-nitrogenous
matter, suchi as starch, sugar, &o.
These are net the exact words of the
Baron's statement, but they convoy
hie idea, as I recollect it.

" There le another constituent of the
animal body, namely, fat, tho produc-
tien of which deserves notice. It is not
an organised tissue but le formed and
collected in the cellular tissuo under
certain cireumstances. Thesu are, rest
and confinement,- that is,a deficiency
of oxygen, and an :abundanco of food
containing a considerable proportion
of non-azotised matter, tuch as starch,
sugar &c. . . . . Now th chief
sourco of fat is sugar, the composition
of Vhich je such, that when deprived
of oxygon fat romains. . . . It is
obvions, therefore, that fat can only
bo formed by a process of duoxidation.
But it is produced when oxygen je de-
ficient; and it appears, as Liebig bas
pointed out, that, when thore je a dofi-
cient supply of oxygen, tho produc-
tion of fat, which le the consequence
of the deficioncy, yiolds- a. supply of
that elomont, and thus serves to keep
up the animal lient and the vital fune-
tions, which vould otherwiso be ar-
rested. This l another beautiful in-
stanco of contrivance equally simplo
and wonlerful That fat must bo
formed by the dcoxidising process is
proved by the phonomena of th fat-
tening of animals. A goose tied up,
and ied with farinaccous food, alto,
gether destitute of fût, acquiresï in a
short time an increaso of woigit of
several pounde, the wholo of wilich l
fat. Again, thc bac produces wax, a
species of fat, fron pure sugar..

Turner's Blements of Chemistry.

I am told, by those whose ought to
know, ihat this position e the great
German ie now disputed by soma of
hibown countrymen. In England, how-
ever, and in this country, ail the lead-
ing mon whm I have consultad tako
liebig'à aide cf the question, just as,

111 For this translation of M. Crevat's work
lanm Indebted to Dr. Hloskins, fordierly Agri-
cultural oditor or tho Vermont Walc/unan.

in prauctico, the goose and flie bec in
the passago just quoted do.

For instance : Dr. Girdwood, Pro-
fessor of chomistry at McGill collago,
Montreal, and a practical fariner too,
told me, the other day, that ho lad
net the eiehtest doubt about the truth
of th prnciplo thuat the carbo-hy-
drates, or non-azotised parts of the
food, are sources of fat ins the animal
economy.

Dr. Baker Edwards, the woll known
analytical chemist, who has been so
successful in his dealinge with the
milk-vondors of our fair town, holds
tha sane position most strongly, and
Mr. Ponhallow, professer of Botany at
McGill, lias no doubts on the subject.

What says Mr. E. W. Stewart, the
author of "Feeding animals," whose
answers to enquirers on that subject
aro so wal known to ail the rendors of
The Country Gentleman?

"Carlo hydrates are composedsimply
of carbon and the clements of water-
hydrogen and oxygen, non-nitiogonous
compound. The principal of those
arc woody fibre, starch, gum, and the
various kinds of sugar. This is the
food that keeps up animal ieat,
and the surplus goes to lay on fat in
animals.

Mr. Ilonry Gray, a member of thei
S:anitary- Board, and a man thoroughly
acquainted with farming as well as a
practical chemist, writes to m as
follows :
Dear Sir,

I cannot understand how the people
you speak of ean lay down the dog
matie assertion that the Carbo-hydrates'
cannot be transformed irntofat.

Stewart on feeding &c., no mean
authority, telle us that "Lawes and'
Gilbert carried out a thorough series
of experimants on pigs that fully cor.
roborated Liebig's views and proved
quito decis.vely that carbo hydrates
were transformed inta fat " ; and lue
furthermore tells us that it has been
etated that Pettenkofer, WolfF and
othor German chemists vho had hold
different views have recently acknow.
ledged tie correctness of the Lawes and
Gilbert experiments.

One of tho first ries laid down by
medical specialist in treating corpu-
lency is net to eat food containing
sttrol, sugar, or gut. Even the little
negroes on the Southern plantations
used to wax fat as the sugar cane
ripenad, especially if they were big
enoug te run about with a piace of
well sucked cane in thoir hands.

To say the least, tho assertion is an-
tirely in opposition to a fact whiah it
appears to me ais only recently been
wel establilied and I should much
liku to hoar the opinions of men bet-
ter posted than myself on this impor-
tant subject. Truly yours,

HENnRY R. GaYr.

Mr. Thomuas Macfirlane, thc Chief
Governmont analyst, of Ottawa, has
been kind enouglu to eand me his
opinion; it rends thus:

Laboratory of th liland Revenue
Ottawa

A. R J94NEa FUST EsQ.,
Editor Journal of Agriculture,

Montrol.
Dear Sir,

I arn in receipt of your favour of
yesterday and in reply would stato
that 1 have always beeu under the
samne impression as yeurseif and Dr.
Girdwood regarding the formation of
fat from the carbo-hydratos, I rouet
add however that I have no experienco
of my own on the subject. Among th
authorities 1 observe.that Stewart in
his book " Feoding Animals "1 (p. 38),

1894

t

n

i

L

THE ILLUSTRATED JOURNAL OF AGRICULTURE.

assorts that animale "aire aise ablo te
storo up fat from the carbo.liydrates."
On th other hnd Kônig, in his
"Natruigs und GonussmittO, " satys
the matter is till in doubt. lie writos :
' according to now experimonts it ap-
"pears that a production of fat from
"tle carbo.hydrates le mor than pro-
"bablo in thc case of graminivorous
"animale and the pig, but it is denied
"fthat this taîkes place in the caso of

flesh eater." Youre truly,
TrouAs MAorARLANE.

Mr. E. W. Stewart montionod abova,
says in his I Feeding Animale3," when
treating of the formation of flash and
and fat :

'' The poptular idea had been that
ail animals, except tle fattest, containied
more flesh than fat ; but Lawes'
tables refute this idea most conclusivo-
ly. The fat ox and fat lamb conmain
about three times as much fat ai tuait
flash."

" Mean of six fat and very fat ani-
mali'; carcase .

Lean flash, 12.300, -Fat, 39.700O."l
Tierefore, I conclude that thu com-

paraitivoly emait percentage of fatty
matters and albumninoids contained in
the food cannot bc the source wIhence
ail this fat is derived.

Again, Mr Stewartsays:
" Oil las a greant ffect in the r-apid

fattening of animals, but they are also
able to stow up fat fiom the carbo.
hydrates.

" Tho animal possesses the power of
preparing fat from etarchy food when,
thore se net Lit enougli ready formed
for its wants.

"Almost all fodder contains fat, but
not in quantitysufficientto account for
al the fat laid up by the fattoning
animal, or the fat in the milk of the
cow." Pluase observe the last words of
the abovo sentence.

" Voit, Pottenkofer, and other Ger-
man chemists were inclined to doubt if
the carbo-hydrates woro over ueed te
produco fat, as Liebig had hold many
years before; but Lawes and Gilb-3rt in
ieir nxporiments on " Pig-feeding "
fully and decisively proved that carbo
hydrates are transformed into fat. Thea
pigs were fed upon barley-meal, and the
fat and albuminoid matter in the barley.
meal wore wholly insuñlicient to ne-
count for the fat formed in the bodies."

And now cornes Mr. Stowart's ex-
pression of the opinion of practical
feeders as confirmed by practical expe-
riments conducted by -killed oxperi-
menters, thoroughly familiarised with
the management of toits :

" I ho practical common sonso of
feoders has taught them that foods
having a large proportion of s'arch are
particularly adapted to produce fat, or
ma.k rich in butter, and theso impres-
sions, dorived fron gencral practice,
bavo withstoo-1 ail the doubtsofscien.
tific investigatore based upon inad-
equato experiments."

" We siv one caso ofthlree pigs fed
upon corn-mcal, propamed in the best
way te induuo thora to eat largely of
it wili the expectation of producing a
largo growth at an carly age. The
result was, that at 130 days old, these
pigs. were mare equabs of fat.

'Tho sugar of milk is very soluble
and wil lay on fat rapidly if the other
constituents are add ."

Lastly, the Professers of Chomistry
at the Central Experimental Farm, at
Ottawa,havo kindly sont me thc follow-
ing expression of their opinion on this
mgtter:

Ottawa, Nov. 6th. 1893.
This ie question rogarding which

thora is eail muich difforonco of opi.
nion among phyBiolo sgtB, and ta.
wards tho solution of whiiol thoro are
many exporiments now in progross
'y GOrman and other scientiste.

of lato year8 tho resuits of ox Pari-
monte caried on in Gorny hav'e
corroborated il o rcsult8 oblained by
Messrs Lawes and Gilbert, of ihglunJ,
Wlîe, 1 think, hava ClCUIrly eh1OWn that
fat in the animal may bo, and ofren is.
formed from the carb.liydrates. 'This
was predicted ycars ago by tho cole.
brated chemikt, Liobig; but, later was
discredited by his own countrymen,
who hold that thoir oxporimonts
proved that fats wore produced in the
animal eoonomy exclusivoly from fats
and albuminoids in tho food, and, fur.
ther, that tho solo function of the
carbo-hydrates was to produco boat
and encrgy.

Although thora can be no doubt
that tho greater part of thé fats in the
body are producod froin fLts and albu-
mnoids of the food, it l also doubt-
les truc that a part of such often is
formed from the carbo-hydrats.

It shouild not be ost siglt of that
very important function of tho carbo-
hydrates in the animal ls te preserve
or protect the fats formed from unduo
wasto.

Yours faithfully,
FamIC T. SnoTrr, M. A.

Chemist.

Carbo-hydrates, in a food, are not
only productive of heat and energy i
the animal, but aise servo as sotrces uf
fat. As they contaim no nifrogon,
they cannot act as floeh producers.

Sugar is a weli known fattening
agent, and, as starch is converted into
sugar by the digestive juices it muet
aise act in the samo manner.

P. H. RossIGNOL,
Asst. Chemist.

Se much for the authorities on this
side of the Atlantic; now. tura :we to
the English writers on this subjeet.

Mr. F. J. Lloyd, Follow of the Che-
mical Society, und one of the leading
Professers of Agricultural Chemietry,
lipide, as you will se, very strong opi-
nions as to the power animals have of
appropriating tho non -nitrogenous
constituents of their food and couvert-
ing it loto fat.

Some time ago I wroto te him to
know if ho had any knowledge of a
thceory that 1 lad hard bruited abroad
horo, viz, that in no case are the
carbo-hydrates of food converted into
fat in tho animal economy." Waring-
ton," said my lotter, " Claude Ber-
nard, Lawes and Gilbert, Dumas,
Milnt Edwards, E. W. Stewart, an.
American vriter, and Liebig, all, as
far as I rocolloct, hold that starch,
eugar, &c, are sources of fat. .Prac-
tically, I am sure that the carbo.
hydrates are converted into fat, bus L
should liko to know the last decision
of science on the subject." To titis
Mr. Lloyd replied as follows:

"I cannot understand how the viows
stated by Mr. Jenner Fust, eau bu pro-
mulgated by any scientific man with-
out very romarkable evidence te sup-
port them, in wlich case they woould
probably be better known. Our preaent
view le s stated in the lottor-(i. e.
that the carbo-hydrates are convertible
into fat.)

(Signed) F. J. LL.orn..

Soma Of you May have mot with-a
little book named. " The Chomistry.
of the Farm, by another Fellow of the
Chomical Society, Mr. R. Warington.
This gentlemen was soleotod te con-


