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tien will do s0 at once, that they may be sure cf
obtaining eitber of the jeurnals referred to froim
the commencement of the year.

ON'THE ECONOMIC VALUE OF F00D.
(From a paper read before the Societye of Arta, December,

1868, by Dr. Edioard Smilh, Z'R .S., of thefiBrampton
.Beapùtalfor Consumption.)
The amount of nutriment which ean be obtained

froin any given food, dépende upon the nutritive
élements cf whioh it'ie cômposed, and on the use
wbich the body eau make of them. Thus, the bark,
of trees and.sawd!ust in chemical composition,. Con-
tain much of tbe élements of nutrition, but as the
s*omacb cennot digest manch of them, they would
flot S~ean advantageous food at any prive. It lent
this point that deductions frein chemical knowiedge
alone bave led, aud 1 muet add, are stili leading te
errer. Nearly ail the generalisations cf Liebig on
the nutritive value cf food, were based eimply upon
their chemical cunstituents, asuming in a general
manner that they would ail b. equally well digeeted
and appropristed by the system. .That thie toc.
hasty generalisatien should have been made mauy
yeflre ago, cannot be wondered at, seeiug that bith
chemical and physielogical knowledge wae then mest,
imperfect, and thn.t the autboritiýes wers chemist8
only ; but that men cf reput. sheuld, even te the
present week, publish knowledge cf thie kind, and
even take oredit for it, is much te be regretted.
Se etrong a hoid do the impressions cf our earlier

yparet take upon our minds, whetber tbey have been
derived frein our ewn observation or from the bocks
by which we were .educated. It le stili net at ail
generally appreheuded, even ,by- good chemiete,
that on. questions cf food we muet ascertain in what
degree, the syetem can appropriate food@, before we
eau venture te affirin their relative nutritive quali-
ties fiom their relative chemical compostion. As I
attach grbdt siguificance te tbis fact, an heali have
te appl3 -it as we proceed,. I amn particularly desirons
thât it shouid net be forgotten. The question is
net what nutritive éléments food possesses, but bow
much nutritive matter the body can obtain fira it.
Hence, a food 18 econoniosi as the body can obtain
from it th.e largeet amount cf nutrinment at the least
-cest. . u proceediug te apiy tbese general princi-
pies te> the individual articles cof food,. I muet select
these elements e8sentiai1 te nutrition, and ale naine
soime price wbicb shall b. regarded as a standard
cof cuet.

As te the elements cf food, I propose te selectthe
,carbon and n1trogen ouiy, sinve tbey alene ean. be
collected asthey leave1h. bcdy. If! were treating
of the nutritive value cf food in a chemical aspect
only, apart fruin ahy daiiy measure cf the amount,
.requ ired.by the body, I sbould add the ýfree hydre-
gen aise, since with its ôoxabination to f6rmn water
Ïithin the body it muet goeerte'beat; but wé
,have ne men cf aeeertaining how much beat is~
produced and required by the body; neither.*eau-
we ascerain how ïnuoh cf the water which 'leaves
1hb. body is generated l bi "manner, ud: how.

much ie duete that which wus taken as foed.
Hience, in eeeking te ascertain how much nutriment
le required by the body, we muet altogether omit
any referes te this élément, and muet reetriet
ourselves, te thé carbon and nitrogen, for as the
latter in leaving thé body ean be.measured, they
give thé beet indication as te how much ie.required
te supply their place. This la the only practicable
biais for dietary in a pbysiologicial point cf view,
and hence muy objeot le. te showlu wbat wsy the
largest ameunt cf. carbon and nîtrogen eau b.
obtained at the. lest ot.

I wish I- ceuld select terme, wbich. would be less
technical, and yet be at the same time exact, but I
cannet. An attempt te do this bas heen long made,
and Ibis ale on purely' chemical grounds, by calliug
sgome elemente beat-igîvere, and ethere fleeh-formers,
s tbougb the two bid quite distinct actions ; but
it should be understoed that lu aIl- the important*
fooda, excepting fat and sugar, beth these classes,
are always foud in the saims food, se tbat bread
and ment arc- beat-givers and flesb-furmers;i and
it bas been aiso proved, by the experiments cf
Messrs. Lawes and Gilbert, myseif,_ aud others,
tbat nitrogen-tbe flesb.former- passes tbreugh
the body every moment without forming flesh, and
therefore cannot alwaye*be a fleeh-former, nnd.tbat,
whilst in. the body, it stimulates vital action, and
promotes. the change cf the beat-givere, and je
therefore iudirectly a eat-generater. ileuce physi-
olegy bas again shown that the clear liues cf
distinction drawn by chemiste and chemistry are
incorrect, and lead te errer. It ie probable that-in
every case the one kind cf food assiste the di-,estion
cf the other, and. il ie certain that noeucb division
as heat-giver, and flesb.former can nov be toierated,
except in a generai and popular senge. It is aise
neceeeary te add that I canuot treat cf tbem collée-
tively; or -say tbat a food offers se mucb nutriment,
for tbese two eleujents are required by the body in
differeut proportions, sud foods differ in the relative
quantity of eacb whivh they centain.

ilence I muet speak cf the two elements simply
ad carbon (the so-cailed heat-giver) and nitregen
(the so-called flesb-foriner), aud it wili net be
difficuit te follev ail that is te be said respevting
tbem witheut any chemical knowledge wbatever.

Separat. ]Poo"a

BitEAD).-I purpese t consider bread as the first
aud -basal element cf di10tary, bothlfrom ite extrême
importance. in relation te the whole dietary, and
from its universal use in this country. This may
be made cf white wheaten. fleur, brown wheaten
foeur, rye or barley, or au admixture cf these sub-
stances. 1 lb. cf wbite wbeaten bread, mnade cf
househcld or seconde fleur, le worth frein a 1%d.
te .1id. in differeut parts.cf the country, sud moet
frequently Ild. or 5id per 4 lb. loaf. 1 lb. of
breadentaine 1,994 grains cf varbon. and 89 grains
of :itrogen, or, in round numnbers 2,000 graine aud.
90 grains, and as the eegt. l3 fld., Ild., and lid.,
the.quauîity for eacb Id. wili be as follove

At lid.,... 1,600 ....... 71
]îd.. 1,460...... .... .66
Ild. l8 ....... 1,80 60

I wiii take the middle quantities as my standard,
since -il wili apply more largely te. the country Iban.


