SCIENCE MEASURES THE ENERGY STORED IN VARIOUS FOODS.

HIZ-high cost of living.and the flrm
upward tendency of the prices of

common-staples of food dQuring the
past year have.given new value to

.many purely scientific investigations in
regard to dietaty value of various_ staple.
foods.
lasting importance to not only the Amer-
ican people but to .all civilized populations
than the series of experiments begun
eighteen years ago at Middletown by the
late Prof. W. O. Atwater and Prof, E. B.
Rosa, both members of the Faculty of
‘Wesleyan Unlversity.

Y.ater these experlments were contmue(ﬂ
by Prof. C. D. Woods, Dr. I'. G. Benedict,
Dr. Thorne M, Carpenter of the Carnec"ieg
Institution, apnd Dr. C. F. Langworthy,
now expert in charge of nutritlon experi-
ments at the Department of Agriculture.
These experiments, after an interval fol-
lowing the death of Prof. Atwater, have
been resumed under the directlon of Dr.
Langworthy at the Department of Agri-

culture in Washington.,
The main purpose of these etpenments‘

is to determine as accurately as practi-
cable the income and outgo of energy from
various foods when eaten by human sub-]
jects. The apparatus is complicated and
has involved much expense.

The work is done by means of what is
called the respiration ealorimeter. In or-
dinary experiments to discover the energy
value of foods what is known as the bomb
calorimeter is employed. ' ,

In making these experiments & man is
-shut in an apartment that {s sealed her-
metically and supplied with air, food and

drinlic.
We often read of solita.ry oonﬁnement

and the thought of being shut up from
the world strikes terror to any heart. But
there seem to -be no terrors about the im-
prisonment that these calorimeter experi-

ments require

Among these no one Is of more|

| the thermometer In most of the experi-
ments is read every two minutes, and the i

1 the requisite amount of oxygen having

There . are. in a.ll si::teen or.: seventeen
‘young\ men fconnected with the Iabora.tory-

where these testB uare going,. on,..a.nd any
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lnterestmg.« Resuits Given from Recent-Government
Experiments -with. the- Calonmeten

one of them seems to be willing, as.an or-{
dinary matter of daily routine.-duty, to go
into the hox to be sealed up for a week

or two without a qualm of apprehension,.
“ There is no trouble at all about that,”
says Dr. Langsworthy. * All our staff are
interested in these experiments as a scl-
entifie matter.”

“While the man within is redding or
t writing or attending to the numerous
small dutles connected with the eare of
himself, for he must weigh himself,
stripped and dressed, twice a day, must
note his bodlly temperature and Xkeep
track of many other conditions connected
with. the experiment, those on the butside
are busy. with a long programme of work
that must be done regularly every hour
of the many days.that some of the exper!-
ments ars under headway. For instance,

reading set down carefully.

The air as it comes from the chambper
is conducted through pipes and first Is
deprived of itg water Dby  being run
through jars containing sulphuric acid.
Then it is passed through caustic lime
and soda and the carbon dioxide taken
from it. .

The same alr is sent on.i{nto the oha.rn-».
ber again for the man within to breathe, -

been added to it. The pumps by which
the air Is sent Into the chamber are
onerated by electric motors. .Indeed,- it
is .now . very much. easier to perform
some of the operations’ connected with
the experiments than it ‘was in 1882, 'When

convenient a.ppnication or‘ elecirioity in
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‘swvhich we.generally regard as of itself not

The large.respiration calorimeter does
in,the case of the combustion of foods
in the human body Jjust what the bamb
calorimeter does' when the same sub-
stances are consumed by the electric cur-
rént in that instrument. It makes =&
study of ‘the heat given off by the body
on different diets, in different conditions
of work and rest, durlng sleeping, wak-
ing, while reading or in mental work,
suwch as an examination in mathematles
or physics, or in hard physlcal lahor.

The force detailed to the work with the
calorimeter, is divided into relays for
work in the day time and at nlght. There
is no *“squad' of subjects, as was the
case in the digestion experiments con-
ducted by Dr. Wliley in recent years, but
the wvarious:membérs of the staff con-

nected with the office of Nutrition Ex-}
periments take' turns in undergoing the

ordeal of confinement in the hermetically
gealed prison house.

Books have been necessary to recount
the discoveries resulting from the use of
the respiration calorimeter, and many
more will be forthcoming when the present
series of experiments undertaken by Dr.
Langworthy is under headway. The serles
as mapped .out at presgent embraces the
determination of the food wvalue for the
production of physical energy of cheess,

so entirely digestible, but in combination
with other foods of distinot importance in
digestion.

:In the list also_are a number of foods
that jusi: now are of special Interest for
the purpose.of’ avoiding the use. of mea.ts.
in the diet of la.borers. These ‘are .- lard

{ equivalent to 3,200 calories.

nary fats..

to determinations that have hitherto been
made along this line.

Dr. Langworthy has given us many
facts about the value of nuts as food, and
he has many believers in this diet to his
credit. Among them 1s one United States
Senator who, to judge-by his activity and

forced on the statute books, iIs & worthy

exhibit in the case. Measured by their
value {n energy and by thelr cost, cocoa-

nuts, hickory nuts, chestnuts, peanuts,
pecans, walnuts, and almonds have far
more value than porterhouse steak. Ten
cents expended for peanuts will buy 2,767
calories, which i3 enough to supply a
scund, fall-sized working man for a day.

Going on from this, however, dried
JdHeans 8t & cents a pound, for the in-
vestment:of 10 cents will supply energy
Even the
acorn, which we think is good to feed the
pig that becomes Smithfield ham, has
1.265 czalories per pound.

Of all the nuts avatlable in the market
the Brazil nut, butternut, filbert, hickory
nut, walnut, almond, and peanut ara the
most valuable measured by their calories,
Almond butter, hazelnut meal, peanut
butter, and peanut coffee are especially
good foods,

- Some ‘things of peculiar interest to the
lay mind result from these experiments.

{ For instance, it has heen discovered that

a certa-in amount of energy is required
.Irom the food fuel we consume to over-
-come the friction of - the muscles in labor.
This is trom 158 to. ‘242 ‘calories, |

olive oil beef suet. butter. peanut ‘butter.‘
cottonseed productions, j a.nd other cu_li-
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LA oonsiderable ‘amount of . energy. goes

into _perspiration, and the clothed of ti:wJ
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the amount of salutary legislation he has

! Fruits and nuts also will be:
’studied. and important additions made

' ecarbon dloxide to 10,

subject _are - carefully washed and the
amount of perspiration weighed after

every labor test. The apparatus takes
into account practically every physical
outgiving of the body, and if a subject

| were to spend his time in tears they, too,

would be measured as a part of the ex-

periment.
Athletes accustomed to bicycle racing

have been in the chamber for six or
seven days at a time. They complain of
the monotony and say that the sight of
a crowd of spectators and the shouting of
the crowd have a most important effect
on the ability to put forth energy. In
the chamber while working against a cur-
rent of 1.25 amperena they said they were
ridinzy as hard as they would to have
won & six-day race.

One of the most informing phenomens,
coming from the experiments bears on
the subject of ventilation. Men in the
chamber, without their knowledge of the

fact, have been allowed to remain when
there has been more than the amount of

carbon dioxide, which we usually regard

. as possible for us to breathe.

To test this abllity to endure vitlated
ailr a subject was made to wear a light
maslk swith air pipes connected to the
outside through which he had to breathe.

For twenty-four hours he breathed this
way, and then the mask was removed

and he breathed the air in the chamber.

Normal air contains three parts of
parts. It has
been supposed that we could endure eight
or ten times the normal amount, and
for short periods possibly fifty or sixty
times as much.

In the e-cperirnents with the respliration
calorimeter it was found that the in-
mate of the chamber, without any dis-
tress, and without knowing it, lived in
an atmosphere containing 226 parts of
carbon dloxide, "The man read, slept,
wrote, talked through the telephone, ate

‘a9 usual, and " seemed to experienoe no

whatever. y
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