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LETTER OF TRANSMITTAL.

UNITED STATEX DEPARTMERNT OF AGRICULTURE,
OFFICE OF EXPERIMENT ET.&TLDNS,
Washington, D. C., March 16, 1896.

Sik: I have the honor to transmit herewith a report on dietary studies
at the University of Tennessee, Knoxville, in 1895 by Charles E.
Wait, Ph. D., professor of chemistry in the nniversity. These investi-
gations constituted a part of the inquiries made during the fiscal year
ending June 30, 1895, with the funds appropriated by Congress ¢ to
enable the Secretary of Agriculture to investigate and report upon the
nutritive value of the various articles and commodities used for human
food,” and were conducted under the immediate supervision of Prof.
W. O. Atwater, special agent in charge of nutrition investigations, in
accordance with instructions given by the director of this office.

The accurate dietary studies previously made in the United States
had been mostly confined to the New England and other Northern States.
In carrying out the provizions of the act above ecited, representative
localities have been selected in different parts of the country, in order
that definite information regarding the food supply and consumption
of people living under different conditions might be obtained. The
University of Tennessee is located in the center of a large region
which has a relatively high elevation and uniform climatic eonditions,
The modes of life and especially the food habits of the people living
in this region are also very much alike.

The University of Tennessee offered special opportunities for the
snecessful prosecution of nutrition inguiries. The university has
thoroughly equipped chemical laboratories, and its accomplished pro-
fessor of chemistry, the author of this report, has devoted himself with
great enthusiasm to the prosecution of these inquiries. He was able to
secure the serviees of able and painstaking assistants and the coopera-
tion of a students’ ¢lub connected with the university. The study of
the dietaries of this club was thus made under conditions most favor-
able for securing definite and accurate results. The other dietary
study described in this report was that of a representative mechanic’s
family living near Knoxville, Tenn. The University of Tennessee
cooperated with this Department in the most generous manner, freely

giving all the facilities of its laboratories and much of the time of its
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professor of chemistry and his assistants. By the expenditure of a
small sum of money the Department was thus enabled to obtain a much
greater amount of data and results of much more importance and inter-
est than would have otherwise been possible, When it became known
in the city of Knoxville and vicinity that such investigations were in
progress at the university, the people manifested great interest in them,
and the press eagerly songht and widely diffused such general accounts
of the nature and purpose of nutrition investigations as were furnished
them from time to time.

There is every reason to believe that the published results of these
investigations will attract wide attention and that many practical
applications of them will be made by the people in the region in which
they were conducted. The ecomments on these investigations made by
Professor Atwater and Mr. Woods and appended to Professor Wait's
report herewith, indicate the wvalue of the Tennessee investigations
when taken in connection with those earried on elsewhere. It should,
of course, be constantly kept in mind that investigations carried on
for so short a period are necessarily preliminary in their nature and
need to be continued before conclusions of definite and permanent value
can be reached. The promising results obtained from last year’s inves-
tigations at the University of Tennessee have led to their continnance
by the Department during the present season.

Professor Wait’s report and the accompanying comments by the
special agents of this Department are respectfully submitted, with the
recommendation that they be published as Bulletin No. 29 of this Office,

Respectfully,
A. C. TruUE,
Director,
Hon. J. STERLING MORTON,
Secretary.
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DIETARY STUDIES AT THE UNIVERSITY OF TENNESSEE,

The investigations described in this report inelude four dietavy studies
made at the University of Tennessee during the first half of 1895,
Three of the dietaries are those of a club of students connected with
the nniversity, and the fourth is that of a typical mechanic’s family in
eastern Tennessee. In the prosecution of the work embodied in this
report the writer had the valuable assistance of Mr. H. M. Smith, of
Middletown, Conn., and of Messrs. C. A. Mooers, J. A, Wi{ﬁl}mmugh
C. 0. Hill, and J. 'D LaBach, of Knoxville, Tenn.

BOOPE AND PLAN OF THE INVESTIGATIONS.

The methods followed in these investigations was essentially the same
as those explaiped in Methods and Results of Investigations on the
Chemistry and Economy of Foods (Office of Experiment Stations Bal.
No. 21) and in the reports of the Connecticut Storrs Experiment Sta-
tion for 1891, 1892, 1893, and 18,

The general plan of the investigation included an account of all food
materials of nutritive value in the house at the beginning, that pur-
chased during, and that which remained at the end of the experiment.
In addition to this, all the kitchen and table wastes of the food were
collected, taken to the laboratory and there weighed and analyzed.
The amount of different food materials on hand at the beginning and
received during the experiment were added ; from this snm the amounts
remaining at the end were subtracted. This gave the amount of each
material actually used. From the amounts thusobtained and the com-
position of each material as shown by analysis, the amounts of the
nutritive ingredients were estimated. From this again were subtracted
the amounts of nufrients in the waste, and thus the amounts of
nutrients in the food actually eaten were learned.

An account was kept of all meals, from which was caleulated the
equivalent number of meals for one man.

COMPOSITION OF TENNESSEE FOOD MATERIALS.

In connection with the dietary studies the following analyses were
made of various Tennessee food materials, as well as of five samples of
food not produced in Tennessee,

The object of these analyses was twofold—first, to obtain aceurate

information concerning the amounts of nutrients contained in the food
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consumed in the varions dietaries; and, second, to make a comparison
of the composition of foods produced in Tennessee with similar foods
produced in other parts of the country. Being chiefly analyses of
native foods, they will necessarily be of much local interest.

METHODS OF ANALYSIS.

The methods: employed for the analyses of the specimens of food
are the same as those used by Atwater and Woods.!

The methods nsed in the analyses of vegetable foods were practically
those recommended by the Association of Official Agricultural Chem-
ists. The following, from the report of the Storrs (Conn.) Experiment
Station for 1891, concisely states the methods used in the analyses of
meats, fish, eggs, and dairy products:

Separation of flesh from refuse (sampling).—The sample, as received at the labora-
tury, was weighed; the flesh (edible portion) was then separated from the refuse
{skin, bones, ete.), and both portions weighed. There was always a slight loss in
the separation, evidently doe to evaporation and to small fragments of the tissues
that adhered to the hands and to the implements used in preparing the sample.
The perfect separation of the flesh from the other tissnes was diffienlt, but the loss
resulting from this was small. In sampling the material for analysis, it was finely
chopped, either in a tray or in a sansage cutter, and in each case was well mixed.

Water and water-free substance.—The drying was done in ordinary water ovens at a
temperature of nominally 1007, but actually 96° and 98° C., as is usunal in drying
ovens. Ior each analysis of animal tissues (flesh) one or more samples of 50 to 100
grams of the freshly chopped substance were weighed on a small plate, heated for
twenty-four to forty-eight hours, cooled, allowed to stand in the open air for about
twenty-four hours, weighed, gronnd, sifted throngh a sieve with cirenlar holes 0.5
millimeters in diameter, bottled, and set aside for analysis. In case of fat samplea
which conld not be worked through so fine a sieve, either a coarser sieve was used
or the substance was ernshed as finely as practicable and bottled withont a.:'iﬁ’.iug,

For the complete drying, about 2 grams of the partly dried material were dried
for three hours. It is extremely diffienlt to get an absolutely constant weight,
though we find that this is in most cases approximately attained in four hours.

Nitrogen, protein, albuminoids, ete.—The nitrogen was determined in the partly
dried substance by the method of Kjeldahl. The protein is calenlated by multiply-
ing the percentages of nitrogen by 6.25. The nitrogenous matters in meats and
fish, i. ., in the materials which have practically no ecarbohydrates, are also esti-
mated by subtracting the sumn of ether extract and ash from the water-free sub-
stance, or the sum of water, ether extract, and ash from the fresh substance, the
remainder being taken as “albuminoids, ete., by difference.” While this is not an
absolutely correct measure of the total nitrogenons matter, it is doubtless more
nearly so than the product of the nitrogen multiplied by 6.25, and on this aceount
it is nsed in the tables of composition.

Fal (ether extracl).—The fat was extracted with ether in the nsual manner., The
point at which the extraction is completed is not always easy to determine. For the
most part, the extraction was continued for such time as experience indicated to be
sufficient, and then the flask was replaced by another and the extraction repeated
until the new flask showed no increase in weight.

According to our experience, the fat of many animal tissnes is much more diffienlt

' These methods are described in detail in reports of the United States Fislh Com-
mission for 1880, 1883, and especially 1888, The American Chemical Journal, Vol. IX,
pp. 4256-135, and the reports of the Storrs (Conn.) Experiment Station,
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to extract than that of most vegetable substances, In general, the greater the per-
centage of fat in a substance the more difficult is the removal of the last traces.
Dried flesh is frequently so hard that the fineness of the material to be extracted
seems to be o very important matter.

Aszh.—Ash was determined by the method recommended by the Association of
Official Agricultural Chemists.

Fuel value— Potential energy.—The food materials were not burned in the calo-
rimeter, but the fuel value of a pound of each of the foods as given in the tables was
obtained by multiplying the number of hundredths of a pound of protein and of
carbohydrates by 18,6 and the number of hundredths of a pound of fat by 42.2, and
taking the sum of these three products as the number of calories of potential energy
in the materials.

DESCRIPTION OF SAMPLES.

Beef.—All of the samples were from beef slaughtered in Knoxville
for the local markets, and were from Tennessee-grown cattle, The cuts
were made in accordance with the usage in this market.

2023, Pork chops.—From Tennessee-grown hogs, slanghtered in this
market.

2104. Pork, salt sides.—Brought to this eity from Cincinnati. Prob-
ably slanghtered there,

2704, Chicken.—Without heart, liver, etc. Common fowl, average
size and fatness,

3142. Canned salmon.—From Puget Sound. The can econtents
weighed 480 grams.

69. Butter.—Ordinary country butter, produced in this region. The
sample analyzed was made up of portions from several different lots of
butter,

3677, Cream cheese.—American factory cheese,

70, 47, Milk.—Furnished by the university farm.

5026, White corn meal.—From home-grown corn ground at mills in
this eity.

5027, Cracked corn (grits)—Brought to this market in bulk.

h234. Bread flour.—Loeal, from the city mills.

5406, Baker's bread.—* Vienna loaf.” Weight, 774 grams (1 pound
11.3 ounces). Price, 10 cents per loaf.

6596, Cowpeas,—Grown here,

7068, Canned peas.—Marrow tat peas; Munson & Co. brand.

6613. Potato chips.—From potatoes grown here.

G369, Twrnip salad greens.—Taken fresh from the garden.

4052, Mince-meat.—Put up in wooden buckets of 20 pounds each.
Not local.

The results of the analyses are given in the three tables which fol-
low. In Table 1 there is given the composition of the food materials
as found in the market, including both edible portion and refuse; Table
2 shows the composition of the edible portion on the basis of the water
content at the time at which the samples were taken, and Table 3 the
composition of the water-free substance of the edible portion.
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TaBLE 1.—Compaosition of Tennessee food materials as purchased (including both edible
portion and refuse).

Rofer- Carla- Fuel
Food materials. emce | Refnse.| Water. | Protein.) Fat. h{;ﬁ Ash. |[valneper
e drates. pouni.

ANIMATL FOOD.
Peret. | Peret. |Calories.
530
475
470
475

s
=
(=1

Peret. | Peretl.

P
-
[+

Teof:
ﬂhuek ArErlidblddEEbSaEEnEnmE
Thas

nn
S5
= =]
e
& o
Lo=]

— = — ()
FERLSEERG
o O W A S = D

]
e R e [
R e e T EE)| e B LB iiaaaais
e P L B
o
10

B e s e

FEESLE

aaaaaaaaa

0 b3 B0 =] S b
=T EA ] 2B N e

i

B EEREESEEER
B | e e T G S SR

|
I =
s
=
Ba

[

Hﬂ“ﬂd ﬂ-tmk-..iaii...---..-. 207
Ik e o g 218
N s o e R e o160
1 b PR PR e A i S L &80
I asnsnmansmsnsnsnsnnnnn 21
D TR I R S e 222
A R e 223
L e 284
N s 285
MO e B R e 226
R 227
e e 228
N 220
]}u‘++++ltt+r-rtr--|-trr-r- 2"?

g i e e

Sirloin ateak..... R R 53
2 Lt T S e e L it ]
55

ma-a-a-a:hL o | g
B e o Ao R et

---------

[

=

Tk
eGSR ORI @ fORRSmEAETS ™
L]
'
i

[

=

-3
P A S

o (B T o e e i

o [l === == i L =] [= 1] =l O A 0 D O =) O OO 00
s
w
[}

5| ZBREEREE

0 | S = e S Q0T el T S
=
=

e e e e e e

=
g
=

T35

£g
g8

.......................

)
b
=1l

e = RS
et R I e O R o e PR R P e e

DD occsianennrassssansess bili}

i e et E L e e (E]

1 i R 74
] b e e P R 75
e e A T ]
N S e e S R i
1 e e TH

LN BT o+ o0 s i e ]

]
[
]
]
[
s
[
TR T T

-
¥
®
oo O eooeooDons
_Il-lll-

e

=

=
BEEEEEEE] o

e BO B RS e S S | w5 | S O e A B0 e
EO SR PR 1Y
R
L}
L}
L]

17.7 L W

o
- = =

S

=
=
-
=
i
Lall -
E=1]
L3
.
1]
-

=
]
g
—_—

: B8 I BRSRPRARRE
=3
=]
=
LE-]
-3

BT R T TR - e
—
o
o

L]

g Bz §zRoase

A RS M (e g

i
&
"
£
=]
.
.
.
"
v
£l

Lard
Poultry: Fowl, withont heart,
1T e S B [ 82,7
Fish: Salmon, canned ....oeeenve.| S142 14.2

e
.'-I!G
o
S
e

2
o

gz

5:1:4:-:-
£

- rr!E

|
|

g

BT T e e e et N [ | SR
Mk Rl i s s e e s s -1 B |
R e e o g A TR L - ) | 1 IR

[~

L]
s e o B lip] popd ) opd
=1 =aoces (| o) o &=

gﬂ
_
=N

oh | o & o =l =] =]
[

555 | B ER
g teee ) ol nepe e

=
=

BRI s oo s e o | e 2 S ] ata e -

AE{1h - oLyii L] e gl ea
10T TR o MR oy [T 1 R [T

L BTN oo | i e mnrmma] RLE
VEGETABLE FOOD.

Corn meal, white
Corn meal grita. 3
Hollodoatal .. ..cecniiniinanasa) BOGA L o.ooon.
Hlonrwhent. o oo oo e s
el BAKGTR - - o n e esmnsnnnm s TR e aia m i ain
AT T P e S R R 1 P
ol R T (e e el (N | B SR
Potatochipd..........cocvcneneaee| 6613 |........
Turnipsalod Zreens. . coeeeenerans B e e
Mincemeatt. . ... .. ciceeeeeao]  ADB2 |oLaaa.

fah
2E

]

el ool e soe

S|lo=|wchs||a|an| e
W e

o] itz | ot fiomio

=
=1
em
LE]

g5

-
S

Rl
e

[ 23

=1
s - R
mmapEeSSea
Lol S=R=rll e I e S
[l R B R — R — - R Y
24ZCERIRAE
] e OO0 A0 R O OO B0
ol ol L F
bei O O O D2 O 0S3 OO0 O

=y

EEEUEEIERS
L= ] L4, ]

EE-5
.
=

I Not produced in Tennessee. # University of Tennesaee laboratory numbers,




11

TABLE 2.—Composition of fresh, edible portion of Tennessee food materials.
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TanLe 3.—Composition of water-free sulbstance of edible portion of Tennessee food

materials,
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e e PR 5. 03 36, 6 7.3 47.6 B.5
YEGETABLE FOOD.
BN T ] ] o] T e S S 5026 | 1.47 0.2 4.0 &5 6 1.2
Oornmenl; BRte o e S 5027 1.50 10, 0 1.5 EH, 0 .G
1o [ T e B e R A T il GG 8.07 19. 2 7.9 T0.0 9
o n2a4 1. K2 11. % 1.1 BT.2 A
1 E TR TN e e it 5406 2 90 13.7 a8 g1 1.4
L oy 1O e e S S e S 506 4.01 25, 1 1.8 €9.4 5.7
R ML BN o e o e e Bre oo T e TO6H 2 41 15. 3 1.4 6. 0 8.5
15 L T S e e 13 1.24 YA a0, 2 bl 5 4.6
Turnip salid, grecns. ........covrennnmenss 6500 5. 37 43,4 i1 45. 5 16.0
el 2 L e L s 4052 .38 24 1.8 4.0 1.8

! Wot produced in Tennesses,
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COST OF Iroob,

In Table 4 is given, as nearly as possible, the usual cost, in Knox-
ville, of the varions food materials used at the time the dietary studies
were made. Where the prices varied, the range is also given,

While it is probable that the college ¢lub obtained some foods cheaper
than would a private family, the same figures have been used for all
studies. These figures have been employed in calculating the cost of the
food materials used in the subsequent dietaries.

TaBLE 4.—Showing nsual price of the different food materials used in the following

dietaries.
Food materials Bﬁll;gﬁ I: Usual | Food materiala R?r:gﬂ Usual
materinds, : als. .
prica. | PFES | price, | PTCe
ANIMAL PO, ' VEGETARLE FOOD—onlinned. |

Beef: Cents. | Cents, Cents,
Chuck. .....ccco.. £ Crackers, 80di. . coeu.. parlh. . 6 @ 10 8
T e & Homing....covcaevoaadlo. .. lgﬁ- & 8
Found ateal. .. 8 || Macarond - ----ccoao L0 ... Gg@ 12 B

Sirloin steak 11 || Molasses. .. ccovuiensea- I e b
TPork: = i [ o ] e J 5
Cho S e e e e B Aa.pa.raf'{l.a ............. R e e 10
Elmllldnr ........... iR P | 7 Beans, dry .oovvavenan.. i P 4
e s Y TE] 11 AR | iy [ OuE e s i0 Beana, canned. ...cooee- do. ... Tho 10 10
Salt pork ....ccco..d0....] Sk B | fi Beana, string ........ per bn.. 25 @1H0 T
Lar . do.. TE'&:- | & || Cabbage.. il oo perlb..] §@ 2§ L
Ponltry, chicken.......do.... 15 @ 25 | 15 [ e (1 T PR e ]
Fish: | Corm, 'l:IalII'.ll.'ld ........... do....| b5 & 15 10
Haddogk .........perlb..| § @ 15 12 Lettuce. . .......1:Lth||.. 25 @10 104}
Salmon. canned....do.... 15 @ 20 15 Ondons. .. oL do....| B0 2100 10
Eggs (15 tod0 cents dozen), per Crwpeas. SR e T 125
PRI 10 @ 20 15 Peas, canned ... ... .. perlb..| 12 @ 20 15
1T ¥ e e e perlb.. 10 @ 26 20 | Peas, groen, in pod...per bu..| 25 @100 1in}
L] e R do. .. 4 12 % 15 1 Podatoes: ol ce it taiahs do.... 5 g 100 108
Milk, whole ._.... e l.‘III"I.T‘L. loveronennaa| & [ Sweetpotatoes......... do....} 35 @100 | 100
Buttermill ... ..., [ B PR 2 Radishes. ........... perdon. . 3@ B b
Mince-meat, New England, [mr| Bhubarb...c..covmeeans do. ... 3@ 10 3
b ] R e L e 10 Tomatoes, canned . . ..per Ib.. 6@ B T
Minee-meat, Keyatone, ]Jurlh. 1 ENETE i Tuarnip salad grmnu Jerbu..| 25 @100 10K
VEORTARLE FOOD. b e e do....| 30 & 75 i

: Apples, evaporated. . . per | B T
Cormnmeal............ i R R e 1 CrAnDOrTIen. -ooeeens ... F A B R 10
Wheat flonr............ do....| 3% 28 2.9 || Lemons. O S e B e ]
Rolled oats....c.ccvunun. do....| M43 6 4 E'F-ﬁf‘hi;!ﬂ. dru-tl ......... i o] e ket 1
Rieh . ecaaeaaii D] 8D T 7 || Peaches, canmed ....... ﬂu.__.i 12 @ 20 15
Broa..cecissssnnnansaatil....| 3@ B . £ | Ralpng .o icceinadaan -io....,' T @ 156 10

THE DIETARY STUDIES.

The results of the dietary studies are given in the following pages.
The tables under each dietary are alike, and one description will answer
for all.

EXPLANATION OF THE TABLES.

The figures in the first three columns of the first table of each diet-
ary (Tables 5, 8, 11, and 14) show the percentage composition of the
foods nsed, based upon the condition of the food as it was purchased,
including bone or other refuse. The fourth column shows the cost of
the food as caleulated from the prices given in Table 4, and the remain-
ing columns give the total weight of each kind of food, together with
the amounts of the different nuftrients, protein, fat, and carbohydrates
contained therein.
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In all cases where the amount of food was large or of unknown com-
position, such as native beef, pork, milk, butter, flour, corn meal, ete.,
samples were analyzed in connection with the dietary study. In all
such cases the letter a is placed after the name of the food material,
These analyses are given in Tables 1 to 3. Where the article was not
analyzed its percentage composition was faken from the table of average
composition of American foods in Bulletin No. 21 of this Office.

The weights of the dried table and kitchen waste! and their compo-
sition are given in the last line of the table,

The second table in each dietary (Tables 6, 9, 12, and 15) shows the
relative proportions of the several classes of food materials in the diet-
ary and nutrients furnished by each class. It tells its story so plainly
as to require little comment.

The last table in each dietary (Tables 7, 10, 13, and 16) gives the
nufrients and fuel values of food purchased, in table and kitchen wastes,
and in the portion actually eaten. The estimates of animal and vege-
table nutrients in the waste are computed as below deseribed. In
estimating the fuel valnes of the nutritive ingredients, the protein and
carbohydrates are assumed to contain 4.1 and the fats 9.3 calories of
potential energy per gram.

It was not practicable in the collection of the wastes in these experi-
ments to distinguish between that which came from animal and that
from vegetable food. It is, however, possible to estimate with more or
less accuracy how much of the nutritive ingredients came from the
animal and how much from the vegetable foods, As there were prac-
tically no carbohydrates in any of the animal foods except milk and
cheese, and but little in these, it is reasonably aceurate to assume that
all the waste carbohydrates came from the vegetable foods., It will
also be fairly aceurate to assume that there are the same proportions
of protein, fat, and carbohydrates in the vegetable waste as in the
whole vegetable food purchased. In other words, the amount of
vegetable protein and vegetable fat in the waste will bear nearly the
same ratio to the total amount of vegetable protein and fat in the food
purchased that the carbohydrates of the waste do to the total earbo-
hydrates of the vegetable food. Taking the percentages of the weights
of the carbohydrates in the total waste as the measure of the protein
and fats in the vegetable wastes, the actnal weights of protein and fat
in the latter are readily ealeulated. Subtracting these weights of
vegetable protein and fat from the total weight of these ingredients in

1The words “refuse” and “ waste™” are used somewhat indiseriminately. In gen-
eral, refuse in animal food represents inedible material, although bone, tendon, ete.,
which are classed as refuse, may be utilized for soup. The refuse of vegetable foods,
such as parings, seeds, ete., represent not only inedible material, but also mere or
less of edible material. The waste includes the edible portion of the food, as pieces
of meat, bread, ete., which might be saved, but is actually thrown away with the
refuse,
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the waste, the remainders give the amounts of animal protein and fats
in the whole waste.

Table 17 (p. 29) gives a summary of the results of the four dietary
studies,

DIETARY STUDIES OF THE COLLEGE CLUB IN TENNESSBELR.

This club consists of 41 students, one of whom acts in the capacity
of steward. The steward purchases and provides all food, and as eom-
pensation for his services receives his board and a small salary. The
average age of these students is 21.6 years; their average weight, 142
pounds.

Of these 41 men 38 are natives of Tennessee, and represent in age,
weight, means, ete., the students attending the university.

They are for the most part residents of the country districts and
small towns in east Tennessee, sons of farmers of the better class, and
live in comfortable circnmstances,

The elub was organized to meet a demand for cheaper board than
could be procured at the university boarding house or in private
families.

The rate of board was $2 per week, and all collecting of dues was
done by the steward. Payment in advance was an invariable rule, and
it is said that under this system no losses have been ineurred during
the three years’ existence of the club.

In addition to the steward, who selected and purchased the food, only
one other person was paid for services; this was a woman who was
employed to cook and do the lanndry work for the table. TFor this she
received $15 per month, besides board and lodging for herself and
three children (girls).

The serving of the meals and some assistance in clearing up, etc., was
done by students, who received their board as compensation for their
service. The dining room, kitchen, and storeroom were in the basement
of one of the college dormitories, and were furnished by the university
free of rent.

FIRST DIETARY STUDY OF THE COLLEGE CLUR IN TENNESSEE (NO. 3"[.]]!.'

The study began January 18, 1885, and continned seven days.
The members of the club and number of meals taken were as follows:

Meals,

41 men, average 21.6 years, average weight 142 pounds ............ 845
1 woman (21 meals X 0.8 meal of man) equivalent to............... 1T
3 girls (60 meals x 0.7 meal of man) equivalent to.................. 42
Total number of meals taken, equivalent to......c.coaea. ... 9

Equivalent to one man three hundred and one days.

! The numbers used for the dietaries refer to laboratory numbers.
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TasLe 5.—Food materials and table and kitehen wastes in dietary study No. 59.

ﬁ;mnugn composition. Weight naed.
i Total | Total Nutrients.
Pro- | gae |Carbohy.| ©o8b. | fopd |——p———
tain. drates, mate- I—'rf;l Fat Carbohy-
rial. Tein. * | drates.
ANTMAL FOOD.
Baoof: Peret. | Peret.| Pereot. GFrams. Gramé.
Ronnd steak (@) ....ccccoccoa| 1802 b B PR £5.08 | 3L.B40 | 6,005
Chuock vibe (@) ... cooocoeaaa| 1652 L 5T R s-o| A0 ) 27 BOO | 4, 230
T | | Pl [ (Tl 10. 50 | 59,530 | 10, 314
Pork:
Shoulder ........ 758
Ham, fresh. asn
Salr,i fat (@)l .. 231
....................... i i waa 2, (50
F'I.Iﬂ'l Bti.: Eﬂlmnn 1,amm|l {ﬂ}' 40,8 56 (i
sl ol e 294 | 7.085] 9em
Bultﬁr[u}l' T et i e e it 1.5 R e 4. 66 | 10, 570 150
Cheose -[:H' ieasssarirasnessns) Gl | 20 2.9 5% | 1,745 542
Milk, whole {a)! .. S (TR [N 4.5| 1.26 22,050 | 780
Buttermilk 7 e SR e A TR 1 | .6 3.0 TH | 35,745 | 1,108
Minoe-meak (@) ...overciraarana- .8 1.1 57.2 | o a0s
Total animal food. . ........ gk [T seeeeseees| 28.71 (183,100 | 16, 808
VEGETABLE FOOD.
Cereals, smgar, ato.:
Cornmeal (@)1, .cscemecccana-a]| T.B 3.4 758 L4018 140 | 1,415 617 13, 115
Flour, wheat (@) ...ceneuanans 10.1| 1.0 77.8 | 3.51 | 72,350 | 7,807 793 56, 288
Onta, rolled (@)t . ..conaanaaaen. 17. 6 7.2 6.0 ( 1.28 | 14,510 | 2,554 | 1,050 8, 432
10 % LT St SR e O 7.8 A 7.0 .22 | 1,460 114 L] 1,153
Bread, wheat (a)?........_.... 8.7 2.0 a8, 1 .81 | 9,240 BOS 185 5, s6g
kanm, (117 TR [ 15 B4 0.5 | 1.40 | 0, 100 037 B55 6, 415
Sngar, granulated ...........]......s vasmaas 100.0 | .07 (27,000 \........ s 27,
15 PR Tl PR AR e (e S el | e 68.0 | 1.62 | 10, 530 8L leeens 7, 160
Cornetartd - cccvv'ssnnsmanesmns P [ LA .10 A L e T e 4406
Tl.p'm-c-u....................... 4 .3 BT.5 02| 1,440 it 4 1, 264
T A L Sy~ [Pl Bl oeeneeeoel 12,08 165,130 | 13,512 | 3,449 | 128,541
Vegataliles:
Boans, dl'l&li..,....-.." ...... .3 1.8 58.1 A8 RS 487 a8 1,238
Beans, lima. . sesmemassrmad] Bl | 22.0 25 | 2,265 161 16 408
B&ana,cannbd B g [ | -1 3.9 b4 260 a6 3 128
Corn, OO i AR 1.3 19.3 | 2.88 | 13,070 D6 170 2,583
Pam, uanned P [ .2 0.8 | 1.08 | 7, 230 150 14 781
TR [ e e 22.4 1.6 61.9 11 | 3,870 BED i 2, 456
Pnta. Mﬂapareanl. refuse)..! 2.1 .1 120 .31l 9,760 200 bL] 1,757
Potato chips (). ............. T.0]| 15.0 R 850 i 142 607
Tomatoes, canned ............ 1.2 - 4.0 | 1.47 | 9,625 114 10 381
Turnipd «......ns B e A | 1.0 A | 61 . 06 i | 4
el 1) BRI TR SR e Bl SR R S | camvemnens| T.-04 | BS, 966 | 2, 501 470 10, 601
Fruita, nuts, ofc. : T
Apples, evaporated...........| 1.4 3.0 57.6 | .67 | 4,38 61 131 2,523
CranBarriss. . .. cccinmanascenns B o | 0.1 AR 2025 10 142 2,45
Peaches, canned .cccaveeninaa. B - 531 279 | B 465 42 17 440
NI o e = wiw i m s s 2.5 4.7 T4.7 + 13 555 14 2 415
7] | Bt S R | DR g warmedsleatiaias Sl HE0R 1, ARG 127 316 5,432
Total vogetable f00d . ...evnrloeeeeeslireees)onnreneens| 24.20 (236,510 | 16,140 | 4,244 | 144,574
Tl fond ook s e e e 53,01 |410,610 | 32, 748 | 45,607 | 148,145
Table and kitchen waste (@) ...... 20.6| 25.0 88 |aanaa. "ET.,-IEF FEm _5':353 10, 459
1 A e e S S g et b |1 BT PESERRA R ) oepd S C 1L e | Ty P
Tnt.alll 21,805 | 4,844 | 5,823 10,450

U Average of the Tenncssee analyses reported in the tables above.
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TABLE 6.—Weights and percentages of food materials and nutritive ingredients used in
dietary study No. 38,

Weight in gramas. 'r| Weight in pounds.
: Nutrients. Nutrients. _
Kind of food material. Food |— pt Food |——— —__V ot
e Car- | mate-| . Car-
rial. Protein.) Fat. bohy- | rial. faln Fat. | hohy- |
drates ;- drates.
FOR CLUB, 7 DATS. t l
Granes.| Grams. Grams.| Grame, | Lbe, | Lhe. | Lbe. | Lba.
Beof, voal, and muatton .......| 59,530 | 10,314 | 4,066 |......... 81.d | 2T Bl P2 sl 10, 50
Pork, ]nnﬂ 7| * it e SR i 2 000 | 26,280 | ... 87. 4 4.6 58.0 | s 700
Fiah, ot ccocrcencicnconmanses| B, B8O 02 | 188 |... | e | 1.5 2 T (et SRS L 11
R R om | - eEl........ 156 | 21 | L6 fe.eeial| 2.34
Bllt‘.tur cascamiasasssnansressas| L ¥ 150 8,568 |icacac.nn 2.3 sl s | 468
L] e ST e S e [ b L o Y 436 51| 3.8 1.2 - Pl | . 53
LI e e S S e R T2 g18 | 1,033 | H0.6 1.7 20 2.3 1. 26
Buttermilk. ....ooooooeeeeeend] 85,745 | 1,108 214| 1,072 ) 78.8 | 2.4 .5 2 4 T
Mipce-TReat . ovreenrrrnsansan o 485 35 | 27 1,416 | B.5 |eezcass| 1 3.1 LA
Total animal food.......| 185, 100/ | 16,608 | 41,363 | 8,571 |405.7 | 36.6 | 91.2 | 2.9 | 287
Cereals, sngars, atarches. .. ... 165, 130 | 18,512 | 3,440 128, 541 |364.1 | 20.8 7.6 | %83.4 | 12,03
Vegetables ... ...cocevcun-..| 66,955 | 2,501 470 | 10,601 123.3 | 5.5 1.1 23.3 7.34
ATk T et s R e (T T 127 816 | 5433|831 | .3 | 120 4.03
Total vegetable food. ... [236, 510 I 16, 140 | & 244 | 144, 574 :2! 5 | 35.6 04 | 318.7 | 24. 30
Total food..............419,610 | 32,743 | 45,607 | 145, 145 925.2 | 72.2 |100.6  326.6 | 53.01
PER MAN FER DAY. R R b
Beef, veal lmd. mutton. . 198 34
Pork, lard, 880 ..cvcnvnnennnnn.| 162 7
Fiah,etq P R o e 11 2
EEER casnsrossnsnassannnns 28 F
] e R Bl aiiis
Cheeas 6 2
Milk . TG 8
Buttermilk . 119 4
Hmm mmt' LR B - R
Total animal food. .. 603 55
Cereals, sngars, Eta.rl}hm 540 45
Vegetables _ . 156 ]
Total vegetable food. .. 786 54
L e v o T E A
il . e [ s
PERCENTAGES OF TOTAL FOOD,
Peret. | Per et | Perob. | Per et Fer el.
Beef, veal, and mouiton.......| 142| FLE|[ 89 |..c.ce.oiersnsifossrnniianicei)innn. .l 10,8
Pork, Iand, ete . ...l 9.4 6.3 L P T R [ P R 13.4
g e R o o .1 e e Shie s 21
P R 1.7 2.8 Hulelio oo ol 2a PETT CEEET 4.4
vy T e B TP L5 b (el R PR RN (e e T P, H.8
R e .4 1.7 i SR SR A e e N 1.0
B e 5.5 2.4 5.0 ol i | I (R ey 2.4
Botgermilk: - B.5 3.4 5 AT e o | 2 [t e e e 1.5
m“&mmt (R R R R EE R R EER R R 'E lllllllll -a L I.u ------------------ I'|- lllllll HB
Total animal food .. ... 436 50.7 90,7 0 1 PR Rl EEFEEE M | 542
Cereals, sugars, starches . 30.4 | 41.3 7.0 . - i R e [ | e g
Vogetablo .. ... corcveneesneea) 10.3| 7.8 1.0 T e GBS Tie G AR oy 13.8
i s A S ks T T 4 ) o Uiy 5] S, (OSSR | S 7.8
Total vogetable food ...| 56.4| 49.3| 03| o7.6/(.. ... [l W AR TR R (R T
Total food..............| 100.0 | 100.0 | 100.0| 10.00|....... T T e |k

13216—No. 290——2
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TABLE T.—Nutrients mﬂi potential energy in fﬂﬂd’ purchased, rejected, and eaten in dietary

aludy No.

Kind of food materisl.

 Nutrients.

\. Fuel
Coat. [
Protein. | Fat. hﬁﬁﬁm, value.

Food purehased :

Grams. | Gramas | Groms. | Colordes.

T e S e e I S e [ sy 15.5951 41, 563 &, GBO 467, 410
T R S e 4. 30 16,140 | 4,244 | 144,574 608, 400

117} 1 [ ek R e R S = e SR 53.01 32, 783 | 45,607 | 148,160 | 1,165, £10

Wasate:

TN o o e o e o e e

]
I 3,617 | 5,51&!..........! 66, 370

W OEa S st dsrantsanans cua s SE LS Loy | RO CL R | L167| 307 | 10,450 | 50,520

T‘ht:‘l’]rlrr--ri-i--rff (RS R L LR LR LA L L LR
Fowl actually eaten :

L | e P P
......... cemmemeaaaf LG BTE D 3,037 | 184,115 | 64T, BEO

BT

WSy -, (R | 4,844 | 5,823 | 10,450 | 116 890

| i T |
ceemmmaleessnnned 12016 85,847 | 3.53!1! 401, 040

BORBL- « e <o oo e e smmtn i seme e ST, 880 | 90,784 || 187,701 | 1,048,950

PER MAN PER DAY,
Food purehased :

T e e e e e e e 10 5 137 12 1, 550
&

Vogobohly ... . ...cccasinsasi e e e - 0B
5 1 e A S I e

Wnsto:

Al - i e e

14 a0 | Z8z0
.18 100 151 402 | 3,870

i i | i ' 12 R e 0

e e e e e e e e 4 1 ] 170

Food actually eaten:
e T e

Yogetable...... ... e B
DOBRL: v cats s s sn s e

PERCENTAGES OF TOTAL FOOD PURCHAEED.

Fowl purechased :

R L e

A b e e e S e
I e e e e e

Waste:

AW . cniranacssrsssssnsssrssaaansnn

T 1 P S

b B e e s e e Rl R e el e

Food actually eaten :

AR L e L e

T R R S
B e e

................... 16 19 85 | 390

e £ H] 1149 12 1, 331]

BECOND DIETARY

OF THE COLLEGE CLUR (NO. 40),

This stndy was commenced upon the completion of the one just
described, and lasted fourteen days. Similar records were kept, and
the conditions were the same as in that study.

An additional record, however, was made of the temperature.

This was furnished by the Signal Service office at this station, and is
as follows: Maximum temperature, 4+50° F.; minimum, —7° F. Mean
of recorded temperatures was 4292 F. In this period oceurred about
the coldest weather experienced during the winter,
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The study began Jannary 25, 1895, and continned fourteen days.

The club and number of meals taken were as follows: Moals.
41 mem, average age 218 TORTA. .- . ... cieaiiceein e siaaas 1, T47
1 woman (43 meals x 0.8 meal of man) equivalent to............. 3
3 girls (125 meals X 0.7 meal of man) equivalent to.............. H8

Total number of meals taken equivalent to........_....... 1,869
Equivalent to one man six hundred and twenty-three days.

TABLE B.—Food materials and table and Kitchen wastes in diefary study No. 40,

Percentage composition. Weight nacd.
Kind of food material. L carbol Eﬁ'l Tatal ! Nutrients.
Protein, Fat. |“gr i food | it
i !rnnt-arinl,i[’rmam. Fat. i,
ANIMAL FOOD. |
: Fer gf. | Peret.| Per el Grams. | Grame,| Grams.| froms.
Chock (@) ceeeeeanea- sasawes]| 150 6., Sre 59 5, 045 757 1T It
D . A p s 15. 4 4.5 |. . DG 545 BB - f L e
1 1) et R e e 4.3 4.9 . . 96 5,470 782 208 faaaaaoai
Dao.. ateed 12.1 5. .95 5, 385 T06 - P
Do.. e 4.8 3 . -8l 5, 194 7567 oyl PEEEE S
Do.. 15.2 T8l .| 585 (T O e Ty D IR
Do.. 16. B 7.6 . 06 5, 430 218 Ol b e .
b e 15. 4 6.2l . 96 O, 445 Big BT liessscnsnn
Do . 16, 8 6.0 |. -3 G, 485 921 i [
Do.. 4.0 0.9 |occiacaaaa] D8 5, 430 T -1t ) [
Ths e 16. 0 T.7 |- o [k 4, G 85 BT |ccccaaanas
5 N [ e R Rl e e i e -----| 10.32 | 58,586 | 8,876 | 3,890 M
Round steak (@) ccrsssecnes 18,4 [ e ) .TE
R i e e e 10.8 e TR .lﬂlt
19.7 gl e .96 |
18,1 el s namall
18.3 BT |sasnnsnss .5l
18.7 Boflifeecmcsss LA 2,370 447 i | A R
12. 4 | P S 48 | 2760 506 o R
19.9 1 ] LRt e . 1,475 203 L S S S
19.4 T | B BT 5, 000 | 1,067 R e
18.1 10. 2 e .49 2, 785 533 285 |- .
194 i a [B] e P .08 5,540 | 1,075 5o ] TR
18.3 pEe fo s s e .41 2. 825 | 495 I i ] e BT
19.3 . I R e 5147 iy Bl R
19. 9 ]| ] R 38 2,155 420 IT2 feccanncnsa
................ B 8.01| 45,460 | 8,741 | 3,186 |..........
T —— N T ) (N T 66| el ses| ml.....
TR R T (T e [l T ] T 21 Ty
s e e s e e 15.4 L1 .42 1, 755 271 B8 .- ..
DO . coscisssansssnsaass] LHT 180 . wemnn| o O 2, 335 :J:BE! BO2 feeeccao-
107 R e e [ 1 203 foenaana.. 67 2, 750 465 658 |.....
R e s s R 1% 6 11 ] e AR . B85 3, 530 GB6 LT R
1 S C e 14.3 15.8 |- e .08 2, T 359 T T R
U s m e e e e 17.7 S R VB 3, 200 LGT R
N R 16. 3 18. 0 |- aas . 69 3, B35 462 | b e e
T i T (N e BL| 3345 T [T R R
4L e S e s e | i e i, 44 28,505 | £ 541 ) B.000 - --ioo---
Total beek...ooeiaccnvas|ranesasifeuinancfsmmnnsnnns 2477 | 130,610 | 21,958 | 11,610 |.-.-....
Salt, fata).. M T, (40 580 | 5,18 f..c.cia...
hopa (@) . .. .19 1, 075 107 Ol e e
Eard (3): cveivns retiasessa] 68 1 BOCTO0 ... ..l B0 IO il
[y [ R L DI T W T | (S e ) 067 |80, 449 | .........
B Poultry: Fowl(a):seeneeoooono.l 142| 10,2 |....oooua]| 0.58 | 28,806 | 4,080 | 2,008 ..........
~ Tish, ete.: Salmon, conned {«)..| 20,8 B s e .35 | 10, 085 z,u.w] i1y IR
e T R R e i [ ) | 1 Al R R 1.74 5, 260 i1 o PR LU
o Buﬁar:d} 1.5| BLO|.ceoo.....|10.88 | 24 620 369 | 10,044 |.oce......
B Ohooes (@) -..oeccnnviannanso-o.| BL1| 250 20| 123 8085 1,230 | o 116
BRMITIR (80 iansosenssinnsansnnnns] Bid 4.0 4.5| 2.05| 53,560 | 1,822 | 2,143 2,411
; Buttermilk (@) .....coccvevenea.. 3.1 M 3.0 L4 47,160 | 1,462 1,415
I Mineo-meat, New England._ . ... 5.8 1.5 62,0 .42 1, Dy 177 28 1,178
: Minee-meat, Keystone (o) ... .- B 5 67,3 . B3 4,735 (i} 52 2
3y Tﬂtﬂlmimalihml........l ........ cemenmer csnnanenna] B Bl | 348, 005 | 34, 586 ; T4, 064 7, B0
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TasLe 8,— Food materials and table and kitchen wastes in dietary study No, 46—Cont'd.

Percentage composition. - Weight nsed.
Kind of food material. 1 o e ol Total P
*rotein. nd. g (H
drates. material Protein] Fap. |Carbohy-
| g
YEGETARLE FOOD, |
Ceoreals, sugar, ete, : Perect, | Percl. | Fercl, Gramas, | Grams. | Grams.| Grams.
Cornmeal (@) . ..cossscezcsa- 7.8 3.4 T2.8 | $1.83 | 60,415 | 4,712 | 2,054 43, 679
Flonr, wheat{d). .. -ccne--a| 101 1.0 .8 501 I'E. 465 | 10,450 | 1,085 B0, 404
OREBBL () o n v e mmmimremmon 1.6| 7.8 65.0 | 2.15| 24380 | 4,201 | 1,780 | 15,848
e e e e 7.8 oA | T80 T b | B 206 12 2,30
Homing s eee e amcoda s an s B2 G 98.0 | 238 11,75 LT 71 0, 306
Bread, White (@) «e.n.cnen.. 0.7 2.0 58.1 | 2.07 | 23430 | 2,273 | 460 | 13,613
Crackers. ... S | RS 8.4 T0.5 | 5.26 | 20,850 | 3,075 [ 2,800 21, 46
‘-_-u ar, g‘mnuln.t.ﬂl ............ s v el el s s 100.0 | 3.08 | 60,800 [........[ SR 6, 500
s R R TR -3 ) [ 68.0 | 1.08 | 14,285 | 886 |........ 9, 714
17 e s I L T T :aﬁ,:mn| 8,277 | 965 804
Vegotables: = 7 = __| LI
ns, mnnml.. ML 1.1 5 .9 A7 | 4,395 48 4 171
Boeana, dried ... __........| 228 1.8 501 L i 4, 055 RO ri] 2, 307
CabDAES . - - ensiisarissasas L& B 4.8 L8 | 15,310 276 | 46 Tod
GOy v enscsnssnns emwaanann 1.4 ol &0 o 1, Sl 21 2 45
Corn, conned. ..cerveammeas 28 1.3 1.3 | 4.74 | 21,490 T 270 4, 148
L AR R e 1.5 -4 8.9 .03 1, 15 4 B9
Peas, canned (A) . . ........n. 22 2 18| 425 122845 o83| 26 1,387
COWDERE (B) =nnnmnnnonnnns 20§ 1.6 6.9 .08 | 3,515 w8 2. 176
Potatoes (23 per cent ;-nl' |
BB e e o s 21 <k 18.0 | 1.47 | 49,346 10#3'?1 49 B, &85
Potato chips {ﬂ«l 7.0 15.0 } TRy ) SRR 2, 030 1-!-2 ilis L, 24
Sweet potatoes (23
] ) ) (g 1.8 T 7.1 A8 16, 650 Eﬂ{l 1 117 4, 512
Tomatoes, canned ......... 1.3 B 4.0| 3.08 | 19,975 Mi_ 40 Tid
T 1 v G e PPl Tp S cescceea.| 1506 | 152,185 | 4,645 | 1,000 26, 658
Fruits, nuts, ete. : |
Apples, evaporated ........| 1.4 3.0 5T.6) 2% | 17,715 249 b3 10, 238
Cranberries. ....... -5 A 0.3| .67| s020| 15| 2| 305
Lemong..cccaceus - B .8 5.8 IF Pﬁ-l]| T L 55
Raising.......... 2.5 4.7 Y| B 1,765 44 |. B2 1,811
Peackes, canped . . i .5 | B 58] 149 4,495 | = | a 238
L R B e P T e e s
Total vegetable food. . .. e ,,i 44,23 Eﬂﬂ,ﬁi EI,ETE;_T;:ETEW 304, G0
Total Food .. —......ccu.-|s T (PR e . 108.74 | 870,275 | 65,958 | 84,842 | 312,504
Tableand kitehen wastes(a)...| 21.0| 2.7 BLY [ .| ®6,200 | 7,090 | 8232 18730
e e e e e e e 100. 0 ..u......i....“. 1) e L SR
L ey e u.m! 18, T30

TavrLe h.—Weights and percentages of food materials and nulritive ingredients uwsed in

dietary study No. 40.

340 "I.'!i"mghr, in gra.tul- : | Weight in 1mu.u|1:.;
Nutrients. ‘ I Futrients.
Kind of food material. Fooid Food | : Coat,
| mate- | 5 Car- | mate- | 5. ] | Car-
i rial. 3ain Fat. | bohy- | rial. | ted Fat. | I.mhy
; dmtﬂa i | | dlrates.
FOR CLUB, 14 DAYS, ) 7 3 il Lbe. l Lbs. { Lba?
Besf, veal, and mutten..... 180, 610 HT.0 | 484 244 A 24T
Pﬂr'lt, | FE ] < B, D55 B5.0 | 1.5 |80.3 4 T8l
Bodbry - iiaiaaaas 28, B00 68.5 | 9.0 | 6.5 9,53
Fiali a0, .. .ocsnae 140, 085 22| 4.5 1.2 i 33
&, 260 11.6 | 1.5 1.1 E 1.74
24, 20 5.3 SN 5 T e lﬂ.g
a, 985 8| 2.7 | 2.2 .8 1.

- 5d, BEO 118.1 | 4.0 4.7 6.3 2. 856
Buttermilk......cocoaaao. o] 47,160 104.0 | &2 = ) 3.1 1. 04
Mince-ment . .o.coiiiiiaia.n 8, B35 14. 6 D .2 B.6 1.25

Total animal food ....| 349, 605 770.9 [ 76.2 l165.2 | 17.2 | 64.51
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TaBLE 9.— Weights and percentages of food materials, eto.—Continued.

Weight in grams.

J Weight in pounds.

Kind of food materinl, Food

Nutrients.

Pro-
ﬁl‘li mn_

Car-
Fat, body -
drates

TFood
i koe
rial.

Nutrients.

Cloat.

Pro- | pas.

aliy-
| drates,

Cereals, angars, starches. .. .| 340, 450 | 26, 300 |
Vegetahles ..ooeereesneueaon.| 162,135 | 4,645 |
L e A e R e T *21',,995 337 |

Frome. | Grams. Grama.
&, 227
1, 000

il

irams. | Lbs.

205, 804 | TH0.6
2, 658 | 3354
18, 147 BL.T

L.
Saf. 0 | $2.811

26,8

Total vegetable food. . ﬁ‘a},ﬁﬂﬂ 81,372 | 0,478

304, 699 [1,147.7

2

2 b, 0 25. 98
4 b4
B

67T | 44.23

—_— =

Total f001l...........| 870,275 | 65,968 | 84,842 | 312, 504 1,915.6

|Eﬂ.9_ 108. 74

PER MAN PER DAY, T

Beof, veal, and mutton_ .. ... 210
Pork, lard, et¢.............. 83
I'ﬂl].ltr .................... 46
i T T R e e e B i 16

e

o Bl e e = e O

A e e R B
E:E%t‘iﬂr ..................... 40
I s s oL e i

Pottermille. ... .o..iiaioi. 76
Minco-meat coeeesnsssnsnns 11K P e

---------

---------

;;;;;;;;;;;

et i (SN Rl s

Total animal food ... ol

ol
Coreala uu.gar&, atarched. ... ﬁ 42
"mgemﬁ 244 | T
Fruita 1

Total vegetable food. . Ll 50

Total f00d. .. oonuuenn 1,307 | 106

3L 17

PERDENTAGES OF TOTAL
FOD,

Becf, veal, and muatton......
Fork, lard, ete. . cuvnvnnnann.
L L RS e
%ﬁnh, s S

T R R i
1T e C e N S
0] T | e s S SO
R e
Bultarmilk. ... .ccenascnaess
Mince meat...ccooannasasss

Total animal food ... .

Clereals, sngars, Et-lrehm
?age—ta.hlm Pl .
Frui

B e S T i

Total vegetable food ..

g
E
i

Per . | Perol. | Perct. | Per et l Pt
15.': 3313 ls-ui lllllllll R - RN .1+'I'I-l- “2-3
F 1.0 B e SR SRS Rl e ) Rl il Aol 1.2
5.2 0.2 i I L T R P T P B.8
1.2 3.1 T S, R S RS P Raiiinss 3.0

.B 1.0 g Bt e S 2 T 1.6
2.8 .6 I [ L] [ e TR Rl B 10.0
.4 1.9 1 i B AR AR, el AR [ RIS 1.1
B 2.8 %5 At [ st SR M) R e e 2.7
5.4 22 .3 o] T ) e i e 1.0
8| i .1| y P RRRGIERIC, TR B R, e B 1.1
0.2 | 624 | BERHS AR s SR 50.3
TR T I 2 B T T e i T
17. 5 7.1 1.2 2] R SN e 14.7
£.2 A B B TR S R 6.0
T T T P ) FES P T
00.0 | 100.0 | 100.0 | 100.0 | ....... B I | 1040, 0

TABRLE 10.—Nuirients and potential energy in food purchased, rejected, and eaten in dietary
study No. 40.

KEimd of food material.

Coat.

M pnm'lla.uad

L i e e o D e S

Waate:

AR o o s w s e  aE
'anﬁtﬂbln____“....;..................,-..

T T e e e e o e

Nutelenis,

—_—

Grama.

31,372

Fat.

fFranig.

| Carbo.
{hydrates.

valuel.

(Frams,
7. B33
204, 699

Cerlories.
870, 970
1, 469, 750

------------

65, 930

12, 532

2, 40, T20

i, (W12
1,928

18, ﬂl}‘

102, 960
90, 340

7,930

18, T80

193, 300
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Tanre 10.—Nutrients and potenfial energy in food purchased, rejecied, efe.—Continned.

Nutrients. |
Kind of food material. Cost I Fue
4 | Carbo- | value.
Protein. | Fat. Ih_wlmtna-.;
|

Food actnally eaten: tirams. | Grams. | Groms, l Calorics,
B L e B e e | e ) GG, G 7, B3l TR, 010
R e e et v a i s e i s 1 A MY 0,371 | 285, 060 | 1,379, 410

11T i e S e e s et L e (e [T [ RS T 1) I 203, 802 | 2, 147, 420
FER MAN FER DAY. . &

Food pnrchased :

) e R O e e A e g0, 10 o6 130 18 1, 400
A B M e e L7 50 16 43!1'!' 2, 360
T R S B Pt L L B A7 | 106 136 502 | 8 760

Wasto: |
T T s e e e e e et e | 10 1| (R St 165
"r’agal:ihlu. ............................................... i 1 a0 145

o ) S S A A e e o L A Rl e e 13 14 30 310

Food actnally eaten :

B B s T [ e T P g i T D | [ e 46 107 13 1, 245
BTy R A S S U et [ 47 15 450 2,215

T R R R TRORE el | 03 122 | 472 3, 450
FERCENTAGES OF TOTAL FOOD PURCHASED.

Food purchased : Per cent, | Per eent. | Per eont, | Per cent. | Fer cent.
e L 54, 3 2.4 82,8 2.6 ar.2
R o e ey i mim i i ok 40.7 47. 6 1.7 7.5 62 8

U7 T | e = i i e (i i e S i i i e i 100, 0 1040, 100, 0 | 100, 0 104k 0

Waste: e |
R T e e T e LR i el o e S o1 | e 4.4
e e A e o emerana 29| | G0 | 3.8

B e R PR 12,0 106 | 6.0 8.2

Food actunally eaten: | I
T T S M e Sa e i et | Bl e 43. % 8.4 | 2.5 32.8
T A e e RO Bt R T 1.0 9L5 59 0

O N R LS AR I AT xR eeenes 880 59,4 | 94.0 l 01, 8

THIRD DIETARY OF THE COLLEGE CLUB (NO. 41).

This study, intentionally delayed until the warm weather, was com-
menced on May 4 and lasted seven days. The weather record was
as follows: Maximum, 882 F.; minimum, 55° I.; mean of recorded tem-
peratures, 72° F. The eonditions differ only slightly from those in the
preceding study; the number of men was increased to 43; age about
22 years, weight about 143 pounds.

The study began May 4, 1895, and continned seven days.
The club and number of meals taken were as follows:

Meals.

43 men, average age about 22 years.....e.vcencsncenanns e i S AR LP
2 women (34 meals X 0.8 meal of man), equivalent to_... ... SSAEE 27
3 girls (60 meals x 0.7 meal of man), equivalent to.............. 42
Total number of meals taken equivalent to............ S A

Equivalent to one man three hundred and twenty-nine days.
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TABLE 11,—Food materials and table and kitehen wastes in dietary study No. 41.

Percentage composition. Weight used.
Kind of food material. Total Total Nutrients.
- Carbohy-| coat.
Protein. Fat. Arking: Toewl ma- Carbohy-
terial. |Protein. Fat. ASREAL.
ANIMAL FOOD,
f: Per et. | Per el Pefceni firame. | Grams. Graoms. Grams
Chuoek rib (a)! ..ccoonine-n. 16. 2 6.8 loeneennn. | ®0.58 | 26,025 | 2,956 | L7TIB |i.eecec...
Loinsteak (@) .ccoueueann.] 183 1 (R, (R o (S 5y T A06 773 P aa
Round steak (a)!...........| 18.2| 7F0/| cocal A cxtasn | 4088 | 3,880 il
Ly e e SRR R e 8.05 | 50,800 | 8,623 | B, 740 [.oeoeeo...
Pork : T
Ea’lt o R et |- | [ LBl 6, 125 48 | ML 4BE |.oisasaias
....................... FESRN O 1T (AR B 1 (B TR R T R
SOOI e s el | S e Bt e e | el 2 387 | 23,500 484 | 21048 | rnas
Poultry: Fowl{a)..cuucsnss 14.2 1 [1 B [ R r 6 oI B ekl (i 15 L RS
Fiuh i, canuadmjl ...... o0, 3 [T B et 05 2, 8RS HR6 1| 1 I [t
Es B i A 1%.1 B8 eceuiaaaaa] @91 | 20,950 274 b e
Bu M-{d-:l] e T 1.5 BlLo ... .....] 6.08 | 13 £20 200 | 15106 | oai.
Chetao {(G)) . .unnnnnnnmonnenens 811 o510 29| .M 8, 060 852 765 29
Milk, wholale . .cccaenacicaas. &4 4.0 4.5 2,82 | 42,100 | 1,431 1, 684 1, 895
]'Iut.lm‘mllk foeh? . s g ) 31 .8 3.0 S| 42,740 | 1,325 250 1, 283
Mince meat, New Englaud 4.0 I 67. 4 A7 765 a1 17 515
Total animal food........ reeveemelecenemeolooennn-2.| B5.26 | 213,800 | 15,688 | 41, 240 3, 781
VEGETABLE FOOD. -_I
Cereals, sugar, ete, :
Corn mesd (210 .. cvasensnses 7.8 3.4 7.3 .88 | 17,4056 | 1,858 52 12, 585
Flour, wheat (a)!. . T 1.0 77.8| .01 | 62,825 | 6345 628 48, BT
Oatmeal (@)! ... J 17.4 7.8 65.0 | .97 | 11,000 | 1,936 803 | 7, 150
Broad (a)!....... : b | 2.0 68,1 | L#2| 20,725 | 2,010 414 12, 041
Crackers, soda.. T 0.4 T0.5| 1.32| 9,48 771 Tid 5, 277
Macaroni . . Al i | 1.4 T72.8 08 455 oa 1 i
Sngar, gmnulat.&r.'l SEE SRty by ot 1060 | 401 | 36815 e o iinns a6, 515
Al HME& e e R R ] P e 6.0 | 300 (| 39055 | 1,04 |....... 20, 552
i Lye; ) e e |- TR ) iy |t S 2 BTy | 195, 4656 | 13,527 | 0,148 149, 320
Vogetables: l t
Mpﬂ Bananssionssneamn I.E .2 3-3 ..5"]' ﬂ,‘hl} Il] 'i ?‘l
Beans, it emiane a9 3 L& 59.1 .31 8,570 i 4 2,110
Beans, af,ri:[f .............. 5.9 1 9. 4 JT8 | 11,765 250 i7 1, 104
Corn, cann R, 2.8 1.3 18,8 | B.05 | 13,865 AR 180 2,676
I ] et s ST T 3.8 ! B8 A3 5, TBG bl |} 52 515
1EE T e e e 1.1 .8 *7 11 5,005 5 15 137
Onions...... = By 1.5 A . .32 | N, 85 220 58 1, B0k
Potatoes {23 p-et'c-untret‘uau} &1 P | FE LTd | 36,000 S48 26 4, Ga6
Peaa (30 per cent refuse). .. 4.4 i 16 1 .21 5, D05 246 28 1
{7V i | o o e e 1.0 =l 4.6 ] 2,720 27 3 125
AT o e D S s .4 A oo 4D | F.485 &0 an 165
Tomatoes, canned. ........ 1.2 .2 40| 1oz | 6635 B0 13 265
Total ....ccue ORI Ty [Py ot g e S 7.06 | 105,470 | 2,010 | 52 14,073
Fruits, nuta, eto. : |
Cranberries. ............ <0 ¥ 10.1 . 58 a, 665 1% | 19 a6H0
15 P T e A e T & 6 4.7 .7 L BE 1, 275 #a ] G52
S e T 14| o 57.6| 5,13 | 14215 199 420 8, 187
A1y S s e S | | e 3. 00 | 18, 155 244 505 0, 408
Total vegetable food .....[. P e ...| 26.54 | 310,000 | 16,681 | 4,174 | 172,810
TRl e paea e 6180 | 532,390 | 32, 369 |45, 414 | 170, 501
Table and kitchen waste(a)....| 20.5| 10.2 50.4 |.......| 15,815 8,212 3,030 8, 920
o R R R e e B el R B (11 E(T et R Bl i P e
1= TR R S | T i e g b [ I 15,848 | 3,242 | 3,069 8, 020

L Average of Tennessee analyses,
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TasrLe 12.— Weights and percentages of food materials and nutritive ingredicnts used in
dietary study No. 41,

Woight in grams. Weight in ponunds. i
Nutrienia. Nuotrients. |
Kind of food material. Tood Food | Cost,
mates Car- maio- Car-
rial. | PT% | Fat. | bohy- | rial. | £ | Fat. | bohy- |
£ drates., E ﬂralml
FOR CLUB, 7 DAYS. |
Grams, | Groms. | Grome.| Grams, Lbs. | Lbs. |
Baoedf, veal, and mutton. . 60,800 | 8828 | B TA0|.........0 1LR34 180 | .. 8B.95
Pork, land, et . .cevnvsnnens 23, 500 48 | 2L MB i I 0] L1 & 87
Poulkry «cecvauas 15500 | 1,775 | L2715 | . civuaes 2.5 3.0 4. 13
Fish, eto..... 2, BES GEG BBL (|ianinass G4 1.3 : .85
Eges... 20,050 | 274 | 109 |......... 62| .6 | . 6. 91
BaWer .....0i.: 134, B20 200 | 18, 1880 i 30,5 5| . (8
heese ..o... i 052 TGS B0 L ) AR .2 L4
Mk .o 42,100 | 1,431 | 1,034 1,885 2.8 8.1 37 4.8 282
Buttermilk ... cenenea] EETED | AL B2 25 1,282 | o4.2| 29 G 2.8 T
Minee-Tmeat . e ivioncsnnn 765 | 31 17 615 | 1% Al | | i L7
Total animal food. ... | 213,300 156, 688 | 41, 240 3,781 | 470.2 | MG | 9O 1 8.3 | 85.28
Cereals, sugars, starches...| 105,465 | 13,527 | 3,148 | 149,329 | 'Txﬁ_ 208 | 6.0 |820.2 | 14.59
YVogotables .....ovieeaeeen | 105,470 | 2,810 2l 14,073 6.4 1.2 31.0 7. 06
i ih | [ OO e gy i B -, | 244 1] . 48 41} EI' 0 1.1 20.8 3.09
Total vegetable food. . Elﬂ.m l ]5.. 681 | 4,174 | 172,810 | T0&.5 | 36T 0.2 | 38,0 | 28.54
Total food....cnven- mm | ga, sm| 46,414 | 176,501 [1,175.7 | 7.8 100.2 [ 380.3 | 61.80
FER MANX PEE DAY. ' gt | T
Beef, veal, and muatton..... 154 a6 1 8|t .34 L] .0 Lrme | [N
nrl: - g e 72 1 oy | | A T TP
I‘Dult:l'j' o it e i a8 & R .08 .01 el e e e
Fiah, at-t: ................... 9 - RS A S| (e S, iy o) (s
%ﬂ AT 64 1 A e | B B e MRy | (R ESR [ T
Butter . 2B R A 42 1 ¥ 75 e RN Eee ] i R (R
C'.-I:Lma S e e q 8 | e o2 P 1 et TR SRR, e e ) [ e -
MR L e g 128 4 5 6 . ol L .01 il e
Battermilk.cccecaancananas 10 i 1 4 .29 = 1) ) (SR o B e i
MINCO-MOAL . o crrssrnamnnnns 2 A A R i 2 A1 [ [ e | PR .
Total animal food. ... 8 47 125 12| L48| .10| .28 .08 .11
Cereals, sn starches. . 595 41| 10 61| 132| .| 02| L|......
e le e asm (R < ] 2 e| | el lal Teli
Frul.tﬂ e e i i) B 1 28 L i e 2 a1 ] PR
Total vegetable food . . 90 | Bl | 13 528 | 2| .1m| .o8| 238 08
Total food......voeaua| 1,818 08| 138 67| as7| .2 .| nam| .1
— S— R — [ ——tte S —
PERCENTAGES OF TOTAL
FOOL,
Per et. | Peret. | Per ct. | Per et Per et.
Beaf, voal, and mutton.... 9.6 6.7 R S | [E—— [T [P S| N T I
Pork, lard, ete.....ciciannn 4.4 1.5 TR e ) PR s (SRR, [ SR ] 6.3
Y s S e e 2.4 5.5 -1 B R T MRet BoRe e S 6.7
%‘iuh‘a e e T 3-..3 I.E- : ke | SR SR [ smmm 1.5
Ega--i-d-d--t-i---tr----.--- u 1 aw am T maflssssmssfosmn e . YT T Tl 11,2
LT R e 2.4 ) e e s o S S D i e Tkl 0.8
T e e e e P .0 4.0 c P 1 T R | R RR) SES T i e [ e 1.5
1 T LA 7.9 4.4 3.9 2 25| (CONAER o) ROl [ TR 3.8
Buobkermilk.. cccieaaniiisas g0 4.1 i Rl 0 e W e o e e o 1.5
Hmm'mmlli-lll-!-!-!---li-r-t-* .ﬂ -1 -------- 45 ----------------------- - amw -.a
Total animal food . .. 40.1| 48.5| 90.8 2.1 i NS FE— eeeeeas 675
Cereals, augm'n,atthm a6, 7 i1. 8 6.0 CY B E (SRS EEEe T || diveans 208
Vegotables. ... S 14, 8 4. 0 1.2 Al EEEER R MOHEN [ |5 T i 12.9
L 1 R B S R R R a.4 i 1.1 6.3 :., . v =) SR | (SRR 6.4
Total vegetable food..| 5.9 | 515 9.2 T AT R SR S SR [T | 425
Total f00d...........| 100.0 | 1000 | 100.0 mn.u‘ N Y A (X
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TABLE 13.—Nutrients and potential energy in .fmd purchased, rejected, and eaten in dietary

study No. 41.
Nutrionts.
‘ Fuel
Kind of food material. Cost. 1 Vidate: | vahis:
Protein. Fat. hydrates.
Fouvdl purchased : | Grams. | Grams. | Grame. | Calories,
T e i e e e e $35.26 | 15,688 | 41,240 3, 781 41, 350
D N L)L e o 26, 04 16, 681 4,174 | 172,810 £15, 780
7 S N T T AT 176, 591 | 1,279, 080
Waaie: R (S 2
g e [ S 2,861 A ) R 36, 300
Wagatahle . .o TivEas &1 2156 8, 920 42 100
s e e mm i m e e e &, 242 3, 069 B, 920 T8, 400
Food actnally eaten: _L =
T T D e [ 18,807 | 48 386 4, 781 427, 050
TR e s S e R L 15, 820 3,950 | 163, 800 773, 630
i) 7 e e SR SR R S e S R L b G 20,127 42,345 | 167, 671 1, 200, GBO
PER MAN PER DAY, |
Food porchased : |
Lgimﬂ................................"".... »11 7 135 | 12 1, 400
BT 1 e e 8 bl 13 | G256 2, 450
11 e e e ) e e e o e 19 | 98 138 537 3, BBO
Waate: _i !
R R g e e S e S2 L # B e 115
Vegetable . ..oovvne i 2 1 27 130
1 | S S S ek sl 10 10 27 245
Food actually eaten: {
e e b 118 12 | 1, 285
e e S e i S e e S e 49 12 408 2, 350
iy, 7 T SO R RO~ ) < Sl D Nl | EAR IR &8 128 510 3, 636
PERCENTAGES OF TOTAL FOOD PURCHASED, |
Food purchased I’-E‘PE&HL!PE‘F‘ cend. | Per cenl. | Per cent. | Per cont.
T TY R e o e e o : 48 5 0. B 2.1 bl
ARERDE. e e e s 42,9 | 51,5 8.2 | 9.9 8.8
Tofal.... e T 0.0 | 100.0 W00.0 | 100.0 100. 0
Wasto: [ |
B T A e i e e e e e S e e Sria 7.4 G PR B
B e R R R e T e L6 .8 f.1 3.2
T e e e e P e 10. 0 8.8 8.1 61
Food actually eaten: | 2 | B | TR
T e ol 41.1 84.5 2.1 33.3
Fagetabde . ... co.ciiisiisaicnsiasavscnnss i 45.9 8.7 | 9. B i G
i e e e e ) (RS SO 8. 0 93.2 4.9 | | 638

DIETARY OF THE MECHANIC'S FAMILY IN TENNESSEE.

The difficulty experienced in obtaining suitable and typieal families

for dietary studies has long been appreciated.

The personal, or home,

factor enters to such an extent that very few families seem disposed to
have their bill of fare, or cost of living, publicly known.
Very fortunately, in this instance, the consent of a mechanic with

a large family (four men, three women, and one child)

was secured.

All the family were natives of the immediate loeality.
Of the four men three were hard workers at manual labor, the other a
young man of 18 years, attending school, and working out of school hours.



The three women were of mature age, and did the cooking and the
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household work of the family.

The study began April 2, 1895, and confinued seven days.
The members of the family and number of meals taken were as follows:
Meals,
4 men; averags BEo 30 FOAIS «.c.ceeciccncioniacnssisincnss ssansnnnan
3 women, average age 33 years (62 meals X (L8 meal of man), equiv-

alent to.

FmEEEd SESEES IEAEEE AR R R

e e N N R

1 child, 1 year old (21 meals x (.3 meal ﬂf man ), equivalent to.....

Total number of meals talken equivalent to .. .co..ooaa.

Equivalent to one man forty-six days.

B3

a0
(i
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TaprLe 14.—Food materials and table and kitchen wastes in dictary study No. 42,

FPercentage composition. Weight naed.
Kind of food material, Lol pata b M 5
Carbohy- | cost. =28 e
= material. Protein. Fat. | 30200
e, |
ANIMAL FOOD.
f: cf. | Perel.| Peret Grame. |(Grome. | Grams. | Gran,
Ronnd ateak (a)!....---...| 18,3 e | ] #0045 2, 580 485 R e e e
RN o s o L =e| walad om] meos| eew| EdfiiI
L1k ¥ o R e e e e [ty [ 15 R [ e 6,575 | 1,102 S R
Pork, S e ;
0P8 ()1 e ssasannnnsannan Bl BT leaisisss, .30 | 4,535 0 | 1,888 |icioaiais
Sﬂtalden L R D o | L6 | B 020 BOT | B878 |oaainia
i 5y [t e et opn | I aeein B V1T ¥ st S ) 1) R (R AR e
Todal cccanaiais senssreas = R SR ifsaiEe 1.47 | 11,810 6 | B0LD | e
Fish: Haddoek «ovovenacceneee. 82 A R, | 1, 180 g B LA S e
A e e e e LRl ] LR 1. (2 3, 000 405 L | B e
Bu[mr{m}__“._...u........... 1.8 T 42 065 15 31 R R
Mille, whols (a) 1. ccoonioacaias 8.0 3.8 4.6 27 | 4875 146 185 ao4
Buttermilk (@) 1....0ooeeeromens] 20 B 8| .21| wo525| 276 57 457
Potal arlmal £00d. - o--smesooilrooceoooosoerens] 4,85 | 88,180 | 2,888 | 0,892 | 681
- e e
YEGETARLE FOOD,
Cereals, sngar, ete, :
Cornmesl{e) . .ovannieaann .8 3.4 72.8 i 5, BOG 460 200 4, 282
Flour, wheat (a)1...ccrw..| 1001 1.0 7.8 B0 1 14,460 | 1, 460 145 11,240
Qat flakes (g)!........cn.s 17. 6 7.5 65, 0 2 256 45 18 166
Sugar, Eranulated. .....ome|eeseeses|s ep (N 1N T e R S
1)) e TSR e S| e 08 | 21,855 | 1,965 a6 16, 922
"-"ug;atahlm-. | I
loans, dried ...coasssauacas 22.3 1.8 56,1 10 1,135 253 20 671
Totatoes (18.5 [I!l' cent paf. i
1 11| s e e 2.1 .1 15,0 b 4, 355 | BB 4 T
Sweed ]mt.!.tuﬂa- B L I L5 .B 5.1 .03 1, 1%0 18 7 275
Turnip salad (@) ..ccananan. 6.2 .8 T.1 .06 3, 6385 162 L'} 262
11 (G UR e Lo | || (PRSI ] [T T T 562 | 60 1,974
Fraita, nuta, ete. : L ; n = =
Applea dried ...ocoonoiaa.. 1.4 3.0 57.8 .14 005 13 .7} 521
FPeaches, dried ............. 2B |esssnans 6,5 ] 1, 135 1 718
Peaches, canned. ...oeuven-. .B o8 53| T3] 3800 12 | 4 122
L1 kg & el SR TR TR 2 ST S RIS [ ORI T R 2 m 1,361
Total vegetable F0od .....|--ooos.|oiecosliseeetonss "2.42 | 86,460 | 2,605 | 464 | 20,257
POARL FOOL o= e vvmres|iamnsnnslonrrennalennnnnsens] T-27| 74,500 | 5,483 | 10,286 | 20,008
Table and kitchen waste (a)...| 13.3 | 187 edd.......| EDS[ a| 2 008
[ 27k 1 P e el o e (N [ 1 ) P (SR eot | P ] SRS ] [t B
Tml AL LR LRl LR R LA LRI Y] EESFREFH I REA TR FERS R agEEm 3|EET H‘ 55’5 2|m

VAverage of Tennesses analyses,

o gl A
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TABLE 15.— Weights and percentages of food materials and nutritive ingredients used in

digtary study No. 42,

Weight in grams. Weight in pounds.
Nutrients, Nutrienta.

Kind of food material. Food Food =
m“f‘;ﬁﬂ Car- mate- | g0 Car- | Coat.

Protein.| Fat. | bohy- | wial | .o Fat. | bohy-

drates. . 'dmhm

R !
FOR FAMILY, 7 DAYS. | i

Grams, | Groms, | Groms, | Grame. | Lbe. Libs, | Lhs. Tibs.
Beef, veal. and mutton...... 6,575 ¢ 1,102 L PR I [T .4 10 $1. 15
Pork, lard, 660 .. .- cocinnans s 11, 'Hllill Bib | B010 |....... 5.2 L9 | 157 SRR 1.47
Ly YR - iSRS e 1 190 08 B e S 2.8 2 T e | ik .31
3y [ S S ILI]W 405 2 i (3 . .6 S 1.02
T B e e 065 15 T ) TR S T ) e (1 BT 42
T b 1 e ST s o | il 146 185 224 | 10.8 ] .4 .5 .27
Buottormilk........ccceeeees] 9,525 476 57 457 | 21,0 -8 | .1 1.0 .21
Total animal food. . . . /| 88,130 2&8&1 9,832 68| 840 | 6.3 |2L.7 1.5 | 4.85
Cereals, sngars, starches....| 21,855 | 1,065 | 963 | 16,922 | 48.2 | 4.4 | .8 | 8.3 | .98
VOROADIEH oo onsnssnneaanes 10,285 552 e | 1,07 226 | 12 | .1 4.8 .32
T 4, 340 el @ e e | il .1 3.0 | 1.12
Total vegetable food...| 36,460 | 2,57 51 454 | 20257 | 804 | 5T | Lo | 446 .42
Total food............ 74500 | 5,403 | 10,285 | 20,958 | 164.4 | 12.0 | 22.7 | 4.1 | 7.2

PER MAN FPER DAY. | |
el and matton..... .| 143 o4 11 E B -] 05 R e ] e
Pwk, oz e e 250 o [ ) EEE—— £ (B T e | SRR
i U R e R T SR 26 e o . Wi s T e S R ST
Eggﬁ...““..",. 67 L] olaiisas .15 02 S D B e
Lo e 21 1 1l FAen L] [P e R e R
1 R e 106 8 4 [ .23 i | |I .01 11 [ TRt
Enttermilk. ...ccmnenssnen: 207 i 1 10 .45 S e e ] 11
Total animal food .... 529 (3 214 | 15| 18| .1a| .4 . | SR
Cereals, sugars, starches....| 475 | 43 s|” ses| Los| .00 02| .B2|.....c
vagaui. ................. 293 12 1 P T e ST
13k L | e P e S e 05 | 1 1 b ] S e A | B | el
Total vegetable food. . 783 56 w| 48| rm| az| .| o7 .es
Total food. .-.........| 1,622| 19| =u| 458 358| .26| 49| 1oo| .6
PERCENTAOES OF TOTAL = [ '
FOOD,

Per cent.| Percent| Fer cent Per cent. Fer el
M.m.t"llmﬂmﬁmt---- E.S m-? "'.T | [ dibbaafssnnnan|aandadslonnam IE-‘S
Pork, lard, et ..o cociianaaa 16. i 15. 5 o5 P Bl R, e S el P 2002
T T e e | S, (e § =3k e o e Eiidies 4.3
T [ R s 41| 7.4 L) e At (e BN e 140
1o T e S R 1.3 . el B e feessmas]anaanas | TR 5.&
1% |8 o T e R G, & o 1.8 Rl pe e tas |SAE e ey Foe 3.7
Buttermill. ....-..ccccnuua- 12. 8 5.0 .4 TR AR s T /L [Ny | e
Total animal food ... 511 52.9 05.7 %8| P R e B e P | o6
Cereals, sngar, starches .. .| .8 36,0 a5 LT [P (Rt T ‘“|T5
Vegetables - ococooacnnnannns | 158 1ke Al T et (R B s E e PR | T
Fﬂlitﬁfuun+u.++auu-u E 5-3 1-1 -E ﬁﬁ - revamesrwmrlanasas e | = i 15..-{
Tnmiv-egahableihod..! 48.9 ([ 47.1 4.8 [T P RLC L S | e - 15
Total food............ | 10,0 2000 | 1000 | 2000 [-...... | feeeeen]oennnd] 00,0
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TABLE 16.— Nutrients and potential encrqy in food purchased, rejected, and ealen in dielary
study No, 42,

Eind of food material.

Nutrienis.

Fat.

Carbo-
hydrates,

Food purchased :
Animal.........

Vegelahle

----------------------------------
------------------------------------

---------------------------------

Total. ...

Food actually eaten:
Rl e e e
e ebalis . soicins maimawin s s s e sa
e e e e o e L ey
PER MAN PER DAY.
Food purchased:
An]mﬂi lllll R L AR ARSI ER] (AL LERLTT R L B
Fopatable o i st sl i L

‘Eotal.......
Wasate:
Animal ..covenenn.
Vegetable. .. ....
Tokal: ... ..
Food actually eaten :
] e -
Vegetable...........
Total. .
PERCENTAGES OF TOTAL FOOD PURCHASED.
Fomld purchased :

endneal ool s st
Vegotablo........

R R R

AR

Waslo:
. Tk o1 e S el R r
T T T e

Total. ...

Fooid actually eaten:
Animal ....cccane

AR EEE AR e

' firamas,
O, B32
454

frams.
=1
o0, 257

sam

-----------

A

10, 286

o

20, 828

610 |
45 |

- E:Dﬂé‘

655 |

4, 006

9,223
409

figl
18, 251 |

g, 631

e el G dagin e )

18, 832

214
10

15
440

455

: i
e e 3 T 135
Fa) R 8 1 i3 210
it (PR : o 14 48 345

60 201 15 2,175
i et 50 9 307 1,915

. e 110 210 412 4, (0
— — L

Per cend.
G, 7

Per eend.
52.0
47.1

Ier cend,

4.3

100. 0 |

— e ——
e —

100. 0

10, 01

Sd .0 6. 0 | .......... a1
........... 4.6 -4 8.6 4.8
SEne 7.6 L 0.6

BT

S —memiie - e 1 i .3
e I e e S . P 42.5 3.9 £7.1 43.1
b R e S s = e 4 L o, 4 Ly |

!
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TaBLE 1T.—Summary of the profein and folem—ial enerqy per man per day contained in the
Jood purchased, wasted, and eaten in the preceding studies, and the cost of the same.

e

i Coat. | Protein. | Fuel value.
| Per | Per | Per | Peor Por | Peor
leent of cent of ok of ieent of et of eont of
Total.| total | total | Total. | total | total | Total. | total | toial
| ani- | vege- ani- | vega- ani- | vege.
| mal. |table. mal. |table. mal. | table.
PER MAX PER DAY. } | | |
Food purchasad ; Centg, | Per ot Per et. Groms. | Per ef. Per q:l! Calories.| Par ef. | Per of.
D E-'Iﬂ.l"'-""\lu ............... 18 04,2 45, 8 108 50.7 | 40. @, 870 40. 1 58,9
Dietary o 40 .cocacaauians 17 | G683 | d0.T 106 | 52.4 | 47 E 3,760 | 37.2 62.8
Dietary Hn 41 --------------- 19 | 67.1| 42.9 98 | 48.5| 51.5 4,880 [ a6, 2 6G3. 8
Avera l} a9, 40, and 41 . 18 66,9 | 43.1 104 G0LG | 4.5 3, 836 a8 62.2
Distary No. -I-...“..... 16 66 T 83. 3 114 52.9 ) 47.1 4, 4456 L 47. 0
Wasta: TR | AN
Dietary No.30. . cceveennanaa. b 9.5)5 8.3 16 11. 8 3.5 300 5.7 &3
I}:e-ta.r\ o [LBF || [RRERT R i% 7.2 2.5 13 01 e 410 d.4 3.8
Dhstary Mo.41....coeeuronne. 1 6.0 28 | 10 T.4 2.8 245 2.0 B2
Awraﬁﬂﬂlﬂ ,and 41 . 13 7.7 | 27| 13 93 3.0 | 415 4.3 3.8
Dietary No 48 ... .ciaaa 1 3] 4% i1 3.0 4 6 | 345 4.1 4. 8
Food eaten : I | | | . =
Dietary No.30.. cwceens|  1BH 4.3 | 425 93| 89.4 | 45.8| 8,480 H.4| 656
Diefary No.40....ccenuinnnas 'E%E 52.1 | B8.2 | 3| 48.3| 44.T| 8,450 328 69. 0
Distary No.dl....ccvvveeana. 17 | 51.1 | 40.8 | BB | 41.1 | 48.8 | 8,635 | 333 6. G
Average 89,40, and 41 .....| 183| 49.2 | 40.4| 91| 456 44.1| 8,520 | 335 584
Distary Nood2. . cooemeaacans 144 625 | 287 | 110 | 49.9 | 42. 5 4,000 | 40.0 48.1

DISCUSSION OF RESULTS.

First dietary of the college club.—In this study partienlar attention is
directed to the results under Table 7—food purchased, wasted, and
eaten per man per day.

Of the total protein purchased 12.1 per cent was lost in the animal
and 0.7 per ecent in the vegetable waste. In other words, 12.8 per cent
of the most expensive nutrients in the food were thrown away. It is
scarcely probable that an appreciable amount of animal protein would
be wasted in the form of eggs, cheese, butter, or milk, We may there-
fore assume that all of the animal protein in the waste comes from meats
and fish. Under this assumption the ¢lub threw away 25.2 per cent of
the protein purchased in their meat. In other words, out of every dol-
lar’s worth of meat and fish purchased they threw 28 cents’ worth into
the garbage.

‘While there may be many causes leading to this excessive waste in
the animal protein, it must in large part be due to the quality of the
meat provided and to the way in which it is served.

Second dietary of the college elub,—This study was begun immediately
at the close of the preceding one, but continued longer, All the
analyses previously reported were made in connection with this dietary,
almost all the meats being analyzed. These same analyses were taken
for the average composition of similar foods in all the dietary studies
made here, -

The amount of waste was less in this study than in the previous one,
there being only 10.6 per cent of the total protein wasted. Of this 9.9
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per cent was from the animal food, and, making the same assumption
as before, for every dollar’s worth of meat and fish purchased 21 cents’
worth was thrown away. The total cost of the waste was 11.2 per
cent of that of the whole food.

The amounts of the nutrients eaten during the time of this study
were practically the same as before, there being, however, a little less
of fat and a litttle more of carbohydrates.

Third dietary of the college elub.—In this study, owing to the warmer
weather, less meat and more fresh vegetables were eaten, thus reducing
the amount of protein in the food and inereasing the weight of the car-
bohydrates. The fuel value of the food eaten was also increased slightly
over that in the preceding studies.

The percentage of meat wasted was the same as in the second study,
namely, 21 cents’ worth in every dollar’s worth purchased. The total
waste, however, was less than before, being but 8.2 per cent of the
total cost and 10 per cent of the total protein.

In the following table the two winter dietaries are compared with the
one made in the spring:

TABLE 18.— Winiter and spring dietaries of the college elub compared.
|

S

Fat. Carbaly- | Fuel

Cost. | Protein. drates, | valne.

s r——

FER MAN PEE DAT.

Averagn of two winter dietaries : Cents. | Grams. | Grams. | Grames, | Calories,
Pourchoased :-cozcccscissssesniasnsnnnnmsnsasans 17.5 107 | 144 487 8, 815
L R R R e S A T 2.0 4 | 17 da 350

1L e ad e e e 15. & B3 | 127 4 4, 465

Spring dietary : i 5
T R T S 19.0 03 | 188 AT 3, BE0
B B B = e e e 1.5 10 10 2T 245

T Ty 17.5 -] 128 610 a, 635

Averago of thres distaries: 1 AN i |
Purchaped .....c.ccccmisiacannnninnasniansanas 15.0 104 142 LU &, Ei5
BT | e PP P P P e 2.0 1% 15 an 215

T e o Rl e e R b B B 16.0 61 127 480 | 3,520

— = e —

Dictary of the mechanic’s family.—There is a general impression that
a very excessive amount of fat is eaten in this part of the country.
The three dietaries of the college ¢lub did not bear out this belief, the
amount of beef consumed being nearly twice that of pork. In the
mechanic’s family, however, 32 per cent of the animal food purchased
was pork, inclnding steaks, sides, and lard. Of the meat (including
fish) purchased over 60 per cent was pork.

The amount of waste protein is very small, being but 7.6 per cent
of the total protein in the food purchased. Less than 8 cents’ worth of
meat per dollar’s worth was thrown away. In spite of great excess
of fat in this stndy, a smaller per cent was wasted than of protein.

The following table gives a summary of the protein and potential
energy in the food eaten and wasted, and its ecost, in the dietaries
studied here. It needs no explanation,



TABLE 19, —Summary of the three diefaries
protein and potential energy per man per

and eaten, and the cost of the same.
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.:{m college elub and the mechanic's family ;
ay contained in the food purchased, wasted,

Proportion of
ion of | Proportion of .
total coat— | total protein— t“t’i] fuel
Tn‘t‘] Plr\ulmﬁ Vil llf—
Total Total | mﬁﬁ“ tion of |——— e —
cosl. protein. operey. w';ftﬂ'l In ﬂti.lv “{:“‘} In nali i vﬂIFu In mii ‘HIJ" :
| ma m mal |
tahle tabla | table
food. | food. | T00d- | food. | 1904 | food.
; = | ===
FER MAN FEE DAY. I
]
lel nrohased : Tente.| Grames. | Calories.| Per el. | Per eb. | Per et | Per et | Par el. | Per eb. | Peret.
t- dlut-nry of |
.......... 18 104 3,870 |.... 54,2 45.8 | 0.7 49.3 40.1 | 59.9
E&:ﬂnﬂ dlistary
of olub. .c...-n 17 106 - F ] (B 9.3 40.7 62. 4 47.6 7.2 62.8
Third dietary of
elab -cicicvana| 19 a8 2 | | 57.1 420 48. 5 51.5 a6, 2 fia. 8
ATOrage . ..... 13 104 580D |l o6, 4 d3.1 00 5 0.5 J7.8 62,2
Dietary of & me-
chanic'afamily| 16 118 [ W & (R 66, T 33.3 52.9 47.1 521 47. 9
Firat diotary of |
) T O 2.8 16 300 8.2 9.9 3.3 11. 3 8.6 5.7 4.3
Seeond distary ,
of club. .. 1.5 13 a10 20, 9 B.T 2.5 9.1 9 4.4 3.8
Third dietary of
[ b e (S 1) 10 245 20, & .0 b 7.4 2.6 29 4.2
Average._.... 20 13 315 23.8 8.2 b 03 50 4.3 3.8
e of & me.
chanic'sfamily| 1.5 B D T-7 4.2 4.6 3.0 4.6 i1 4.5
Food eaten
Flnt dietanr of
Ll A 15.5 @3 G480 |ouennan. 4.3 42.5 9.4 45.8 .4 55,06
Smnnd ﬂintar;,
of clab. . 15.5 03 IS T 50. 8 8.2 43.3 4.7 328 59, 0
Third ﬂ.iemry of
club . sau] AT HE B,B36 |.--caa B51.1 40,7 al. 1 48. 9 33. 3 0. G
Average ......| 16,0 U | I B30 |ceninns 48. 7 40, 4 43. 6 44.1 355 oA 4
Dietary of a me-
‘efamily 14.5 110 4,000 |...... 62,5 28. 7 40,9 42.5 40,0 4.1

—
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COMMENTS ON THE DIETARY STUDIES AT THE UNIVERSITY OF
TENNESSEE.

By W. O. ArwateEr and Cuas. D. Woobs,

These investigations are parts of a more general inquiry into the
food economy of the people of the United States. Only the beginnings
have been made, but enough information has already accumulated to
indicate with a fair degree of probability what the character of some
of the conelusions will be. A comparison of the results of the investi-
gations at Knoxville with some of those obtained elsewhere will help
to show not only a marked agreement in some important respects, and
thus confirm some of these conclusions, but will serve to bring out
some of the special characteristics of the food consumption of the stu-
dents of the University of Tennessee and of the mechanie’s family whose
dietaries were stndied, and of the food materials of the region.

COMPARISON OF DIETARIES OF COLLEGE STUDENTS IN TENNESSEE,
MISSOURI, AND CONNECTICUT,

1t will be interesting to compare the resalts of the studies of the
three dietaries of the student's club at the University of Tennessee
with those of investigations of other eollege boarding clubs. The only
studies of this character (adult male students) made in the United
States and at present available, so far as we are aware, are several
series of dietary studies of students’ clubs at Wesleyan University,
Middletown, Conn., and at the University of Missouri, Columbia, Mo.

The results of the investigations in Connecticut have been published
in the Reports of the Storrs (Conn.) Agrieultural Experiment Station
for the years 1591-1894, and are summarized in Bulletin No. 21 of this
Office.! The actual analyses of the food consumed were made in only
two studies. The averages of these two are cited below.

The dietaries at the University of Missouri, which cooperated with
this Department in studies on the food and nutrition of man, were con-
ducted by the late Prof. H. B. Gibson. The figures given below are
taken from Professor Gibson’s report, which still awaits publication.
They represent the averages of two studies of dietaries of the same elub.

The students in the University of Tennessee were mostly residents
of that State, a large number coming from the eastern portion. It would
seem fair to assume, therefore, that their eating habits would be more
or less such as they had aequired at home, although the diet would

I Methods and Results of Investigations on the Chemistry and Economy of Food,
pp. 155-198 (see especially pages 182 and 186).
13216—No. 20——3 33
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probably be somewhat modified by proximity to the markets in Knox-
ville. As the management of the elub and the diet was in the hands
of the students, and its immediate direction was assigned by them to
one of their number, it is probable that the kinds and amounts of food
were in accordance with their previously acquired habits and tastes,
In the same way it seems fair to assume that the food consumed by the
students in the University of Missouri would represent more or less
closely in both kinds and amounts the dietary habits of young men
belonging to the class of families in that State whose sons go to college,
The students at Wesleyan University were mostly from New England
and the neighboring States. In the original report of the investiga-
tions, which were carried out by the writers, the students were in like
manner assumed to be typical of intelligent families in that section of
the country. The cost of the board was considerably more in the elubs
at Wesleyan than in those of the two other colleges,

It is trne that the young men represent only one elass of members of
families, and that the number of observations were too few and the
periods too short to allow of extended generalizations. With these
reservations, the following comparisons will be of interest and not with-
out decided value. And they certainly emphasize the need of a large
number of accurate observations in these and similar direetions.

KINDS OF FOOD IN THE DIETARIES OF DIFFERENT COLLEGE CLURBS
COMPARED.

The kinds of food and proportions in which like foods entered into
the dietaries of the college clubs in these different localities varied
congiderably. Only a general comparison of the elasses of foods them-
selves can be made. The following tabulation (Table 20) gives the
average weights of the different classes of food materials purchased
per man per day by the college clubs in the three places:

TapLE 20.— Weighis of different classes of foods purchased per man per day in dielaries
of college clubs in Tennessee, Missouri, and Connecticut.

| | o E | :
l Tunum!u-: Missonri. i (“"iﬁ‘fﬂ Tmnﬁe&ea.l Miasouri. Cﬂﬁmf"ﬂ
i frames. Grames. | Gramas. Pounde, Pounds. FPownds.
Beef, veal, and mutton ...... 187 160 | 245 0.41 | 0.35 0.54
T e e AR A A T B9 113 | a1 .20 . 25 .20
o] [n o, ERRRERE RS AR 28 18 | G - .03 |
0 SR s, SR S 12 | g | 24 .03 .01 05
1oy R R T e 32 | b5 | 35 07 .12 08
127 T R R R a9 | a7 | 60 09 i .18
LE; L e e e R Sl T il e .m M | ol R nR
N SR R i o7 680 | 457 .21 1. 50 1.01
Battermilk .......cccannsnes | e e o = e i el et e i | P
1 1
Total animal food......| 589 | 1, 060 | 918 1.82 | 2.34 2,00
Coreals, sugar, ete.) . .oveeee. E_Br t ;:-'.H__.‘ﬂﬁ]; 18| @ 1.15 B0
Vegotablos......ccocan ... 250 | 266 ‘ 184 ) 1] .42
1ig n0i | - HEp e il Lk S L1l 1] o1 I ot .11 .11 19
Total vegetable food. . i 81 | LI L9 l 1.83 141
Potal fo0d .ovuunenenns| 1,463 Lol | 1,367 2.23 | i1 3.43
|

1'The cereal products were mainly wheat flour, with more or less corn meal and oatmesl,
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Among the special differences in the classes of foods the following are
noticeable: )

The Connecticut college elubs used mueh more of beef, veal, and
mutton than the others. The weight of pork is a little misleading, as
the pork used by the Connecticut club was almost entirely fresh pork
and included but little lard. In the Missouri and Tennessee dietaries
the pork was chiefly salt pork and lard.

That more poultry and eggs were used in Tennessee and Missouri
than in Connecticut illustrates one of the characteristic differences in
the dietaries of the different regions.

The comparatively small amount of milk nsed in the Tennessee diet-
ary is noteworthy. It amounted to less than one-half of a pound per
man per day, while in Connecticut 1 pound and in Missouri 13 pounds
per man per day were used.

The large amount of milk in the Missouri and Connecticut dietaries
increases the total weight of the animal food very considerably, but
with due allowance for this, much more of animal food was purchased
by the students in Conneticut and Missouri than in Tennessee. This
small proportion of animal food in the Tennessee dietary is balanced
by a correspondingly large amount of vegetable foods and especially
of cereals,

NUTRIENTS IN DIETARIES OF DIFFERENT COLLEGE CLUBS
COMPARED,

Different as were the classes and kinds of food used, it is possible to
compare with reasonable accuracy the weights of nutrients in the food
purchased, wasted, and eaten per man per day by the different clubs.
This is done in Table 21, which follows. The standard suggested on
page 213 of Bulletin No. 21 of this Office, above referred to, for a man
at light muscular work is appended for comparison. It is, of course,
understood that this standard is not final, but may be modified as
information on the subject accumulates.

TasLE 21.—Comparison of nuirients in food purchased, wasted, and eaten in distaries of
college clubs in TL‘H‘!IBHNL, f2ouri, umi Conpecticul,
. ; Carbohy-|  Fuel -.ﬁulril.ivq
Froteln. | Fats. | “irates. | values. ratio.
FOOD PURCHASED. . |

In Tennapaen: Grams, | Grams, | Grame.  Oalorieg. 1
T e o e e e e 53 127 12 Ll | s
1T e R R A e e o SR ba 14 408 | e 0 ] PR
Ly 115 E s S T N e e LS L 105 141 | BLO(| 0 BB

In Missouri: 'W-____ Tl Ny

R L = e . e T s e i 166 | a8 j 138 - TS [
AT R T SR e B S R 4 T 435 Ll .....lill
o L O S P | 107 176 450 | 8,920 |oooneonnnn
In Connecticnt: T - i____ il .
TR BT Pl e e e S e e 75 162 2 | P (e
B o e L i T L T o 38 g EEB| 1, 80 f.u
L1 e B e b B 118 170 359| TR o] IR
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TaprLe M. —Comparisen of nutrients in food purchased, ete.—Continued.

i : . Carbohy-| Fuel | Nutritive
a v 0 "
|1m“'“"' Fata. drates. | values. ratio.

FOOD WAETED,

In Tennesace: | Grams. | Grame. | Groms. | Calories. ae
TR T e e B e | 10 | 1| e | p ) PR
T A e e et 3 1 1 iy

IR e i 13 | 14 # | B0 | e awvsinnsa

In Missouri; =T | i =3
I o S rr e e e A e R e AR R L] e e e M e e
T L e 5 3 40 | 215 %

e s 11 16 40 0

In Connectient: il S v
Animnl co s cisnaia ko i e e 12 -} I SRR e s T R e
e e e e e T Ll [ ey 23 ] 1l T R s

IR e s e i gt e S SRR 14 | 1 23 450 ...
FOOD EATEN. ar |

In Tennesaes : |
1] I e O e P g 48 | 114 1 B (O P [
e R O R S O R T 49 13 LT

P e e o] L 127 470 &, 620 | 83

In Missonri: —_|—__
1T H et n e e g el S e R e e T 57 166 | . 55 R e T
T S R R R A P e an | 4| 385 | 1 ) e

T e e e e e e e e oG | L : 410 3, HG0 20

In Connecticut: =TT
T i U T e e 83 131 | o1 L1080 |..coeionene
WO o . esvsrasiranscssinmnsnrsrnaisnnns B 8 315 | 1.E-EI}| ...........

e e I ey LR T T e e b rr L 130 336 | 3, 140 | 6.7

Average of all: | : o DR |
Animal .. .cciisisssisssrssrassrissssansasnss 53 131 19 L L e
DRERRIEN L = 8 - i T L e i i i s A} 42 ] 400 ) O I

obals o= S il oda s anie P b s e 95 140 419 | 3,420 7.8

Standard for a man with Hght museular work

e e e S s N S LIB Hesie vunsnslesnnssnns . 3, 5D

The dietary standard suggested for a day’s food for a man with light
muscular work ealls for 112 grams of protein and sufficient fats and
carbohydrates in addition to make the whole fuel value 3,000 calories.
It will be observed that as measured by this standard the food eaten
in all three of the college clubs was deficient in protein and had an
excess of the nutrients which serve simply as fuel and tend to make
rations wide, namely, carbohydrates and fats. This departure from a
well-balanced ration seems to be more marked in the Southern than in
the Northern dietaries. The food eaten per man per day in the college
clubs in Connecticut furnished 99 grams of protein and had a fuel
value of 3,140 calories and a nutritive ratio of 1 to 6.7. In Missouri the
protein in the food eaten was 96 grams, the fuel value 3,560 calories,
and the notritive ratio 1 to 8. In Tennessee there were only 92 grams
of protein, with a fuel value of 3,920 calories and a nutritive ratio of
1 to 8.5.

These studies accord with the considerable number already made in
the United States in three important particulars: The quantity of
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protein is small, the fuel values are high, and the nutritive ratios are
wide.

The natritive ratio seems to be wider—in other words, the excess of
fats, starch, and sugar seems to be greater—in the food eaten in the
South than in the North. This latter statement is based upon general
observation rather than upon the especial studies here deseribed. The
relatively small amounts of the leaner meats, as beef and veal, and of
the nitrogenouns vegetable foods, as beans and peas, used in the South-
ern States, and the large proportions of fatty and starchy foods, as
pork and corn meal, in the diet of that region, are matters of most
common observation, with which the results of these particular studies
entirely accord.

This fact of large consumption of fuel ingredients and small consump-
tion of flesh formers by no means proves a physiological demand. A
disenssion of this subject will be more appropriate in another place, and
it will suffice here to suggest that the evident one-sidedness of the diet of
the country at large, and especially in the South, is due to the prevailing
conditions, and does not express a fundamental law of nature. The
remedy for this is to be found in a more careful selection of food, and
in the production of leaner meats and of more nitrogenous vegetable
products, In the South this means the use of less pork and more beef,
less corn meal and more of wheat, oatmeal, and peas.’

PROTEIN IN THE DIETARIES OF DIFFERENT COLLEGE COLUBS
COMPARED.

In Table 22, which follows, there are given the weights and percent-
ages of protein in the animal, vegetable, and total food purchased in
the dieta:ies of college clubs in Tennessee, Missouri, and Connecticut:
Tasre 22.—Weights and percentage: of protein in animal, vegefable, and ftolal food

purchased, wasted, and eaten in dictaries of college clubs in Tennessee, Missouri, and
Connecticil.

Tennesses. AMisasonri. Connecticut.,
. [ |
A nimal Food : Grames. | Per cent.| Groms.  Per cent.| Grams. | Per cend.
T A o e e e | b3 i - 5 | 76 it
i T T e el 10 L] i3 6 12 11
e e s s L T | 48 | 41 a7 53 | i3 1]
Vegotable food : [

B T T e e e e e et | 52 | 50 44 41 HE 33
e e e o | 3 3 | il 2 2
T e R L NIRRT e 49 47 | ah & a1

Total food:
HorohaRel ©  -.cansacsennanannnannnn. 105 1040 107 104y 113 100
B e o o i e 13 | 12 11| 11 14 13
T S R S - A et a3 BB L] ROy | L] BT
|

As noted above, the food eaten was deficient in protein, and most
markedly so in the case of the Tennessee dietary. The table points out
the sources of the protein. In the Tennessee dietaries about half came
from the vegetable foods. In the Missouri dietaries 59 per cent came

18¢e article on “‘An error in our agricnltural proeduoetion, and the remedy,” Experi-
ment Station Record, Vol. 111, pp. 672-683.
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from the animal food and 41 per cent from the vegetable, while in
those in Connecticut 67 per cent of the protein was furnished by the
animal food and only 33 by the vegetable food. Inasmuch as animal
protein is in general better utilized by the body than that of vegetable
origin, the deficiency of protein is the greater and the dietary is the
more out of balanee the larger the proportion of vegetable protein. The
case is made still worse by the fact that much of the protein is wasted,
and the waste comes largely in all three cases from the animal food.
In the Connecticut dietaries 87 per eent, in Tennessee 88 per cent, and
in Missouri 89 per cent of the protein purchased was actually eaten.
The rest, which was thrown away, came mostly from the meats, which
furnish protein inits most digestible and useful forms,

Table 23 shows the fuel values of the food purchased, wasted, and
eaten in dietaries of the college clubs,  As in the figures for protein in
the previous table, not only the amounts, as shown by the numbers of
calories in each of the three portions of the food, but also the percent-
ages of the total fuel value are shown:

TapLE 23.—Calories and percentages of Fuel value in food purchased, wasied, and ealen
in dielaries of college clubs in Tennessee, Missouri, and Connecticud.

=

Tennesaee, Misaonri. Connecticut,
i Calories, |Per cent. Calories. | Per cent. Calories, IPercent,
Animal food :
PORGHARSGL - 25 ivawinai wasinms sasssasss 1, 4540 a8 | 1, D0 49 | I, B b3
A P R e e e 170 4 145 | 3 40 9
LT T IR S e e e T e 1, 250 a4 1, 785 445 L, 560 44
Vegotable food : |
Borahmmedl i i daa e s e 2, 404y 62 1, fHack 51 1, 890 4T
AR o I e i T 150 | 4 215 6 110 | a
R i s e e 2, 240 | 53 1,775 45 1. 530 44
Total food: { [
Porobhased .. .o natans.snns i 3, Bd 100 &, Bea | 100 | 2, 590 100
I L w e s e e e i e, B e o i e 30 B 60| b 450 18
RGN e g S T e e e e :i.ﬁ:."ﬂ a3 3, B0 LU 3, 140 B

It will be noticed that the sources of the fuel value are very nearly
the reverse, so far as animal and vegetable foods are eoncerned, of the
gources of protein. In Tennessee only 33 per cent of the fuel value
was contained in the animal food and 62 per cent in the vegetable. In
Missouri it was about equally divided between the animal and vege-
table food, while in Connecticut 53 per cent of the fuel value was fur-
nished by the animal and 47 per cent by vegetable foods. In Tennessee
8 per cent, in Missouri 9 per cent, and in Connectient 12 per cent of the
fuel value of the total food purchased was thrown away in the table
waste,

COMPARISON OF DIETARIES OF MECHANICS' FAMILIES IN TENNESSEE,
INDIANA, NEW JERSEY, AND CONNECTICUT.

In the following pages the results of the dietary study of the
mechanie’s family at Knoxville are compared with the results of sev-
eral like investigations elsewhere, The latter include one study made
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at Lafayette, Ind., one at New Brunswick, N. J., and eight made at Mid-
dletown, Conn. The dietary studies at Middletown were published in
the Reports of the Storrs (Conn.) Agricultural Experiment Station for
the years 1801-1804. The families were those of four carpenters, two
masons, one blacksmith, and one machinist. They were all in comfort-
able circumstances. The study in Indiana was eondneted by Prof.
W. E. Stone, of Purdue University. The family was that of a tinner
in comfortable cirenmstances. The one in New Jersey was made by
Prof. E. B. Voorhees, director of the New Jersey Agricultural Experi-
ment Station. The family was that of a mechanie who was employed
in a paper mill. His work consisted in handling and shipping paper
and was quite severe. The studies in Lafayette and New Brunswick
were made in cooperation with this Department, and the results still
await publication.

The standard suggested on page 213 of Bulletin 21 of this Office, pre-
viously referred to, for a man at moderate muscular work is appended
for comparison. This standard is tentative and intended to express,
as nearly as the limited data now available will allow, the needs of an
average man doing a fair amount of moderately hard manual labor.

It should be noted that the quantities of food and nutrients in this,
as in other tables, are calculated per man per day.

TapLe 24.—Comparison of nutrients in food purchased, wasted, and eaten in dietaries of
mechanies’ families in Tennessee, Indiana, New Jersey, and Conneclicut,

Protein, Fats

| Carbohy-  Fuol i Kutritive
: | drates. value, | ratio.
1

| |
FOUD PURCHASED, I 1
In Tenmessed: | Grams. | Grams. | Grams. Uﬂﬁrﬁm;l 2z
A e e s e a3 | 214 | 15 LB ) ] e,
T e e e o : 56 10| 440 P b ) IS
| 1 i SO T | 19 | 224 | 455 | 485 |.ucaeieens
In Indinma: i— | | |
T 62 143 | 14 B8 e e
L e N L SR e & S S 4 | 14 | 461 TR BRI
Ty AR R S e ST 106 | 157 | 475 | 3,840 |eriinannas
In New Jeraey: : | . i | f
R | N S G2 134 | 13 LSS |- oovannae
T R RS S e i il | 10 418 T T R
{17 | N S P S | 108 | 144 | 431 | L
In Connecticnt: |_ | |
Animal ... sirn s i i | 143 | L) R i | e
WogetablO. s casmasncraracissassunsasnnns | 44 | 8 41 1,000 eaiiisaas
i A S R TR EHLE R 113 151 | 428 8600 ... .ccen-
FOOD WASTED. :__ 11| Ak I . =,
In Tennosseo: | | . |
T 1] Rty e P S | 3 10 e oo 1 [, e
T T [ B e Y e e 28 L 6| 1| 43 T B
L1 [ e b S e e T R s e BT B 0 14 | 43 77 b e
In Indiana: A i | |
I e e e e e 13 o e AR L R
Sy Ll ) T e e e e it | 1| 67 AL R S e
B 16 b 67 B85 |.aeecnaaean
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TABLE 24.—Comparison of nutrienis in food purchased, ete.—Continued.
= e y Carboliy-] Fuel Futritive
Protein. | Fats. | "grytes. | valne. ratio.

— e —

FOOD WASTED—continued.

In Now Jeraey: Grams.  Grame. | Groms. | Calorics, 1:
AL S S e b e -t s TR SR 3| | s 41._!
kg e R e e i b

Rl e e e o o s i | £ ] m_i .

In Connecticnt: [ e |
T e e e e e e e 4 A e e
T e s S A e | 18] R 15 13| Ee———

L e e et e i B e S O L e 3 B 15 i 1 S
FOOD EATEN. : 40 N |

In Tenmnesses: i
R R e e e = R LS 60 201 15 ] T oS e S
e e ) 1] u w7 ) e

D e e e e e 110 210 413 4, 0D B0

In Indiana: v A |- -

ST T e e e 40 121 14 - [ PR
T T S T 41 13 | 8 e T S
LI e A B e L T | SeAaeT 1T i 134 | 405 | 3, 28D | 7.9

I“- NE‘W Jﬁ!"l’lﬂ}-‘! I | SRR TR | _l_
TR e e el et e e el 50 128 13 LARD o ooacioiiis
l’ﬂgﬁtahlﬂ.._......--._...._..._._..._........ 41 10 HEE 1,9&5[}| ...........

TR s e e e e e o e ]uﬂnl 148 425 | &, 435 | T.4

In Connectient Y PR S| I
AL s i e e e e - L et e S 65 | 135 | il 1B 1 SR
Magelable ...l el e 3 | 8 | 356 "L S

T by e e e o e 108 | 143 | 408 | 3,455 6.8

Average of all: | -

BRI i i e e fici 138 | 20 IR R g

T T ) R R SR S R e D e T 43 : g | 391 T L RREr ARt T
)1 S RSN R g e 106 148 | 411 3, 495 | 7.0
Etandard for a man with moderate musenlar work . b P e B s 3, 500 | 5E

The dietary standard for a day’s food for a man with moderate mus-
cular work above referred to calls for 125 grams of protein and suflicient
fats and earbohydrates in addition to make the whole fuel value 3,500
calories. It will be observed that as measured by this standard the food
eaten by the mechanics’ families in the places studied was deficient in
protein. The dietary of the mechanic’s family in Tennessee contained a
large excess of the nutrients which serve simply as fuel and tend to
make rations wide. It will also be noticed that all of the rations are
wide, but with the exeeption of the Tennessee dietary this is due to a
deficiency of protein rather than an excess of fuel value. The food eaten
per man per day in the mechanies’ families in Conneeticat furnished
108 grams of protein and had a fuel value of 3,455 calories, with a
nutritive ratio of 1 to 6.8. In the food of the mechanic’s family in New
Jersey the protein in the food eaten was 100 grams, the fuel value
3,435 calories, and the nutritive ratio 1 to 7.4. In the Indiana mechanic’s
dietary the protein was only 90 grams, the fuel value was 3,285 calories,
and the nutritive ratio 1 to 7.9. In the dietary of the Tennessee
mechanic there were 110 grams of protein, with a fuel value of 4,090
calories and a nutritive ratio of 1 to 8. The dietaries of mechanies
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agree with those of' the college students in the smallness of the propor-
tions of protein and the relative excess of fuel ingredients. They add
to the data which indicate that our dietary is out of balance and that
the one-sidedness is greater in the South than in the North.

PROTEIN AND FUREL VALUE IN THE DIETARIES OF DIFFERENT
MECHANICS' FAMILIES COMPARED.

Table 25 shows the weights and percentages of protein in the animal,
vegetable, and total foods purchased in the mechanics’ dietaries:

TAaBLE 25.— Weighis and percentages of protein in animal, vegetable, and total food pur-
clhased, wasted, and eaten in diclaries of mechanics’ families.

Naw o el';.l&z.' (1 fam- | Comnectiont (& fam-

Tenneasee (1 fam-  7,,00000 1 family). ily). ! ios) .

il¥).

| Grams. | Por cent. | Grams. :Pu-r cont. | Grams. |Pur mu:t-.l Grama. | Per cent.

Animal food: [ | |
Purchased..... L) 53 | 62 | 62 6 | 64 | il
Wasted........ 3 3 13 12 3 3 | 4| 3

: Eaten-...cmcue- ] 50 1] 47 b 57 | 05 1]

Vegetable food: | | ' I
Purchased..... | | 7 44 41 41 40 44 | Hat
Wasted........ | i 5 3 [ [ ] R 1 1
Eaten..........| 50 | 42 | 41 5 | 41 40 41 bt

Taotal fiood : | |
Purchased..... | 118 104 | 106 100 {14] 10 11% | 100
Wasted........ | 8 8 16 15 i 3 5| 4
Eaten. .....i... 110 2 L1 BS ELE] [} 10E | oG

|
I
|
|
|
|
|

The table tells its story so plainly that there is little need of com-
ment. As in the case of the college dietaries, there was a much larger
proportion of the total protein furnished by the vegetable food in the
Tennessee dietary than in that of the others., The waste of protein
was not so great in the Connecticut, New Jersey, and Tennessee
mechanics’ dietaries as was found in those of the college students’
clubs, In other investigations much less of table waste has been found
in private families than in boarding houses or boarding clubs. The
very large waste (15 per cent) in the protein in the food of the Indiana
family is unusual. In the Connecticut family dietaries 4 per cent, in
New Jersey 3 per cent, in Tennessee 8 per cent, and in Indiana 15 per
cent of the protein purchased was left uneonsumed in the table and
kitchen wastes. The portions thus thrown away came mostly from the
meats, which furnish protein in its most digestible, and useful, and
expensive forms,

Table 26, which follows, shows the fuel value of the food purchased,
wasted, and eaten in the dietaries of mechanies’ families.
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TABLE 26.—Calories and percentages of fuel valuwe in food purchased, wasted, and eaten
in dietaries of mechanics’ families,

| Tenneases: (1 fam- Inclinng (1 family).

}m“ Iﬁmm {1l fam- | Connecticut (8

ily). ilyy. I familiea).
Calories.  Par cont. f.u]urmn. l"l_‘I‘t!l.‘ll[ | Calories, T"d F M lﬂ«-: Calories.  Percent.
; | | [ | KL
Animal food : | [ | |
Purchased ..... o 310 52 1, G40 43 | 1, 555 | 1, TOO 47
Wasted. : 155 | B0 71 T | i 2
L:IL-LII........ - 2. 10 44 1, 380 B 1,485 | 42 | 1, 610 45
¥ ugﬂmhiu l'umi [ | |
Purciiaged . 2,125 48 2,300 57 1,875 | ] 1, 900 | i
Waated.........| 210 5 205 B 25 | L| 55 | 2
Baton..ccoeuan. | 1,915 | 4l 1, H5 49 1, S5 | 5 | L, Bi5 | 51
Total oo : [ | | | |
Purchased ... 4, 435 100 | &, B0 104 4, S 100 | 3, GO0 100
Wasted........ | D g Ba5 15 92 | a1 145 i
b e eaiaaa] 4, (M) 02 3,285 B 3,435 | 67 3, 455 6

Owing to the large amount of fat in the meat and the large quantities
of lard used in the Tennessee dictary more than half (52 per cent) of the
fuel value comes from the animal foods, Thé fuel value of the food
wasted was about equally divided between the animal and the vegetable
foods, and as in the case of protein, the waste was largest in the Ten-
nessee and Indiana dietaries, In Connecticut 4 per ecent, in New Jersey
3 per cent, in Tennessee 8 per cent, and in Indiana 15 per cent of the
fuel value of the total food purchased was thrown away in the table
and kitchen wastes,

ARE THESE RESULTS TYPICAL?

To assume that the dietaries of these few families represent the aver-
age food consumption of mechanies’ families in their respective locali-
ties or of the country at large would be very much like taking the
weights or the wages of the heads of the families as representing the
averages for men of their oceupation in the several States or in the
United States as a whole. The periods of study were short, from a week
to a month each, and the kinds and amounts of food consumed at
another time might in any one of the cases be very different. The food
of a neighbor’s family, it studied at the same time, might have shown
very different results. To obtain averages that will be fairly represent-
ative it will be necessary to make studies in a large number of places
with a large number of families and repeat them at different seasons.
In this way we may hope to find the range of variation and the aver-
ages of the amounts of food consumed. Meanwhile these results are
worthy of more confidence than eould otherwise be claimed for so small
a number, because they accord very well with those of other investiga-
tions in the United States.!

THE COMPOSITION OF TENNESSEE BEEF AS COMPARED WITH THAT
GROWN ELSEWHERE.

From the few analyses made in the past it appears that Southern
grown meats are apt to contain less fat than beef raised on the great
ranges of the Northwest and in the Northern States in general. In

1See Bulletin 21 of this Office, pp. 141-213.
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connection with the World’s Fair at Chicago analyses were made of
sides of beef of average fatness selected from the Chicago stock yards
by experienced men. The results of these analyses were as follows:

Analyses of sides of beef grown in Tllinois, Colorado, and Teras.

Numboer : | Frol
Where raised. of | Refuse. | Water. | Protein. Fadt. Ash. value of
sides. | 1 ponnd.

e — e

| |
Per cent. | Per cent.| Per cent.| Per Eﬁ; Fer cend. | Calories.

1] L e 6| 17.0 47.5 14. % 0.7 1, 150
o Ty e e T 3 | 19.2 51. 3 14, 6 1.2 i 870
T T A S s S R al 200 55.2 15.8 8.8 .7 G55

— — — == = e ——— —

I Or neighboring Stales,

In the following table (27) the chemical composition of three cuts of
beef produced in Tennessee and analyzed by Professor Wait is com-
- pared with that of similar euts of beef produced in other localities:

TaBLE 27.— Composition of different cula of Tennessee beef compared with that grown
elsewhere in the United States.

Numbe Ag purchased.
Portion taken for analysis and its | =" 54T : -
b amalyses. Refuse. | Water. ]E'rntm‘n.i Fat. | Ash. | vﬁ.
e — ——— e ECE——— —I— | | e e - -
BEEF, CHUCK.
Tennosase : Percent. | Percent. | Percent. | Per ob. | Per of. | Calorice.
L L e e e S e 16. 1 46.3 13.1 | 4.5 0T 470
I T AT IN ke o e i e o e e i 33.1 pg.5 | 16.0 | 10.8 9 70
[ R o S 10 23,9 sa.6| 12| e8| .8 580
American, lean: Bt
R R T AN s e = a i a  mom  m a 18,1 47. 10 14.3 4.5 il 475
MaximUml.ccasersssassssasssssfsasasnnnan a5 1 6. 3 lﬁ'-ﬂl 7.6 -8 G35
T A NN 9 2.7 54.3 153 6o A B
American, moedinm fat: T e | _"“'_'_l_“_
R O e S N et e 10. 6 46,3 4.0 | n.T -7 | G5
M A I e s i e o s 28.1 0. 3 10.3! 12.4 .B | Bl15
e T N R 7 17.0 56, 3 157 10.2 Bl T2
American, all analysoes: T | —~
Minimmum 10 & 30. 5 1.3 3.2 A | 40
MAXImam . eereaa e = .5 . 3 17. 4 28,3 B 1,470
AVOTAES «nnvemmannmennnnnnns 2 19.9 54,1 158 9.9 .8 | 705
HEEF, SIRLOIN. o)
Tenneases :
R R A I, s e s e e P e e 6.2 47, 5 14. 3 10, 0 -B T35
a0 S e e e | S e 22.1 0.9 177 20. 3 1.8 1,170
R RTRE o e i 10 14.0 54. 1 165 4.6 Lo| 9
American, lean: = T P T
= ER LTI R ey e e i B R e 6.7 82,1 15. 4 10. 0 B 645
L T e e e L e e e e e 2.0 66, 2 10, 8 13.0 Lo Bl
N R 11 13. 1 b 16. 7 11.1 .0 TR
American, medinm fat: r— ) e
i T 1 e S S e S, 4.1 44. 3 85 18. 7 4 A
Maxdimmm. i sfsr s 221 bB. 1 19.0 257 1.8 1, 20
L A S A 2| 130 59, 6 159 17.6 8 1040
American, all analyses: = e T
R e e e e a b [t w2 3.6 44.3 8.5 7.2 4 80
£ E L i R e SRR B R b | B0, 2 19.8 | 30.4 1.8 1, 580
T T PR VR B 126 53.8| 15.0| 1.3 ol 1,02
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TasLe 27T.—Composition of different culs of Tennessee beef compared with that grown
elzewhere in the Uniled States—Continued.

As purchased.

Portion taken for analysis and its ‘)Z'u::l:_]u:r - | I
L analyses,| Kefuse, | Water., | Protoin. | Fat. | Ash. ‘E_ﬁfi!
BEEF, ROUKD. | . _

Tenneagos : I | Per cent. | Per cent. | Per cent. Perat.| Per ef. | Calories,
T ATV e SRR (P 4.8 | 5. 1 15.3 i 1.0 | 405
BTN . - s s s i i |5saaimnniama 17. 4 i 68.7 | 10,9 10.2 | 1.3 TES

BT, o v o or e i el 14 | 83| e8| 12| 7ol 11 50

American, lean : T S __.__.___ ST
LB L e e e e 4.8 57.2 16. 8 | d. G B 540
Maximnm. .- -ccoecsrnsansanas poan i3 G8. & 20.3( 9.4 1.2 85
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So far as the analyses which have been made are concerned, beef
grown near Knoxville, in Tennessee, is much leaner than that grown
in the North and Northwest. That this is so is not against, but
rather in favor of the Tennessee-raised beef. There is a tendency
in the Northern States, both east and west, to overfatten animals for
slanghter.

In general, then, these dietary studies at Knoxville agree with those
made elsewhere in implying that the food consumed by people of the
United States contains relatively too little of the flesh formers and too
mueh of the fuel ingredients. That is to say, as compared with the
generally accepted physiological standards, our dietaries are too wide
in their nutritive ratios. The few accurate studies thus far made imply
that this one-sidedness is greater in the South than in the North, and
accord with the general impression that the common diet in the former
region contains an excess of the fatter kinds of meats, as pork, and of
the starchy and sugary vegetable foods, such as corn meal and molasses.
What is needed is to use foods better adapted to the needs of the body,
in other words, foods which contain more protein. Such are lean meats,
as beef and veal and chicken; fish, like salt cod and mackerel, and fresh
fish where they are obtainable; milk, which is of itself an economical
and well-balanced food; skim milk, which has all the protein and half
the fuel value of whole milk and is in most localities the most econom-
ical source of animal protein; oat meal; beans, peas, and other legumes,
especially cowpeas,

Fresh beef, veal, and chicken are among the more expensive sources
of protein, but are admirably adapted to the needs of the body for nutri-
ment. The nutrients in milk are equally valuable physiologically as
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those of meats, and far less expensive. The protein of vegetable foods
is less completely digested, but there is no reason to assume that the
digestible portion is less useful for nutriment than that of meat, fish,
and milk.! _

Physiological chemistry coincides with the general experience of man-
kind in assigning to the leguminous seeds, such as beans and peas, a
very high nutritive value. They can be made as palatable as other
vegetable foods, and deserve much more consideration than they have
received in the South. . This is espeecially true of cowpeas, the value of
which is fortunately coming to be appreciated in the South. This value
is threefold. The eowpea gathers nitrogen from the air, stores it in
both the roots and tops of the plant, and thus makes it a remarkably
~ useful renovator of the soil. It is an execellent food for stock; its large
proportion of protein makes it especially useful for feeding with poor
hay, straw, cornstalks, and other common hay substitutes, and when
this is fed it makes a rich manure, And finally the seeds, which are
produced in great abundance and variety in different parts of the South,
can be made into most wholesome and palatable dishes, and thus used
will supply a serious lack in the diet of that region.

1For discussion of the nutriments in food materials as compared with their cost,
see Farmers’ Bulletin No. 23, ¥ Foods: Nutritive value and cost.”

=
"

‘9(4'1*‘."‘

c
= 0%

| LIBRARY

F '.C-_'-g_ % .'_nw
bl
=



















