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IRTRODUCTION

Vitamin A and carotene balance studies heve bheen the
exception rather than the ruls, Booher gg;g;,élgﬁg)l used
dark adaptation as 8 mesns of measuring the individuslrs
ability to use vitamin A ané carotene, Flﬁe adult subjects
were fed & basal weighed diet of ordinary food items adequate
in all essentisls except vitamin A, Before beginning the
perlod, the subjlects wsre given dark sdaptation tests., It
was found that the dally intake of vitemin A4 necessary for
normal dar& adaptation varies from 25 to 55 Intermational
Units per kilogrem of body weight. Carotene in cottonseed
oil was from 50 to 60 per cent as effective in supporting
normal dark adaptation as witamin 4 in cod liver oil.

LePage and Pett {1941)2 showed thet on recelving
10,000 International Units of vitamin A; three male subjects
eliminated no fres vitamin 4 in the feces. After the
administretion of 309;&00 International ﬂnits; however,

0,46 per cent of the dose was found in the feces,

lL. E. Booher, E. C, Calllison, and B, M. Hewston,
"An Experimental Determination of the Minimum Vitamin A
Requirements of Normsl Adulta®, Journal of Hutrition, XVII
{1939}, 317-331. ‘ '
g@. A. LePage and L. B. Pett, "Absorption of Vitamin A%,
Journal of Biologicsl Chemlatry, CXLI (194l), 747-761.
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In a study made by Wald gg_g;,(lgélls; it was found
that the exeretion of large dogZes of carotene and vitaminp A
ordinarily beginsg after 24 to 48 haurs; rises to & maximum
in 3 %0 5 days; and ceasss after 5 to 7 days, A single
carotenold determipation in feoes yields inrarmatian; not
on a single maal; but on ingestion over a eonsiderable
period of time, Even at the lowest intake lavels; caroten-
oids seemed to be ¢hiefly of dletary origin, In ths lowest
exeretory lsvels the aailg exeretion was about 70 to 80
per cent of the intake,

Since vitemin A 1s insoluble in water, i1t could not
be expected to be present in normal urine., Lawrle st al.
(1941)4 found ne vitamin A in the urine of normal subjects.
However, some vitanin A oocurred in the urine of subjects
having respiratory and kidney diseases, Exeretion occurred
infrequently in rheumatic diseamsss, heart diaaaaea; diabetes,
cancer, cerebral tumour, liver dia@ases; and thyroild diseases,

The objeet of this study is to determine the intake
{in food) and output {in feces) of vitamin A and carotene of
several groups of oeollege women living in the Yoms Hanagenment

Hounge,

3 S : '

G. Wald, W. R. Carroll, and D. Selarrs, "The Human
Exerstion of Carotenolds and Vitamin A", Sclencse, ZOIV
(1941}, 95,96.

*ﬁ. &. vawrie, T. Moors, and X, R. Rajagopal, "The
Excretion of Vitemin A in the Urlne™, Blochemical Journal,
XXXv (1941), 825-836.




PROCEDURE

For callbretion of standard carotene a mixture of €0
per gent beta and 10 per cent alphs carctepe was digsolved
in Skellysolve naphthe. Portions were é&iluted to gilve a
curve on gemi-logerithmic paper eontaining from 0.1 to 5,0
micerogrens of carotene per milliliter, Ten milliliter
Photslometric cells were used, Ths Cenco-Sheard-Sanford
Photelometer was set at 100 with 10 milliliters of Skelly-
solve naphtha and resdings tasken on 10 milliliter portions
of the standards, using & 410 millimicron filter. Micrograms
of carotene were converted to Internationsl Units of vlitamin
A by dividing by the factor 0465,

Vitamin A agetate was used for the ¢slibration of
vitamin A. The vitamin A scetete was dissclved in chloroform
and a curve was plotted on semi-logarithmic paper from
readings made on samples containing from 1.0 to 25.0 micro-
grams per milliliter, To 1.0 milliliter of sach standard
sclution 4.0 milliliters of the rsagant, 1,3«dichlorohydrin,

were added., This was shaken and allowed %to st»nd in & weter

5&ar39ri& Lesher, James Brody, Harold Williams, and Icle

G. Macy, "Metabollsm of Women During the Reproductive Cycls,
X. The Utilization of Vitamin A During Lactetion®™, Journal
of American Dietetic Associstion, XXIIT {1947), 211-Z17.
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bath at 25° to 550 Centigrade for 2 minutes. The solution
was then removed from the water bath and resd in the Photel-
ocmeter with a 850 millimiceron filter., All test solutions
read from the callibrstion curve were multiplied by 0.8%, since
vitemin A acetate is only 87% pure vitamin A, The results
in micrograms were then multiplied by 4.3 to convert to
International ﬂnita;ﬁ

From the macerated food of a known welight, a 20 gram
sample was tsken for snalysis. For feccs detsrminations
only % grams of the wet feces wers used., The sample was
welghed into a 125~milliliter Erlenmeyer flask and 20
milliliters of absolute methenol and O milliliters of
gsaturated potasssium hydroxide were added, Contents were
stirred with e glass rod until suspension was coumplete.
The flask was heated on a water bath for 85 or 10 minutes,
or until particlss wsre dlsintegrated., The contents of
the flask were cooled and transferred with 70 milliliters
of water to a B00-milliliter sepsratory funnel. The first
cxtrection was made with 385 milliliters of ethyl ether.
Four more extractions were maﬁa; each with 25 milliliters
of ethyl ether, If the last extraction was not calarleaa;

additional extractlions with 25 milliliter portions of ethyl

GMarjoxie lLegher, James Brody, Herold Willlems, and Icle
¢. Maocy, "Human ¥ilk Studles, XXVI, Vitamin A and Carotenold
Contents of Colostrum and Mature Human MIlk"™, American Journal
of Digeases of Children, LXX (1945), 188-185.
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ether were made until the ether remslned colorless. Up
to thia polint the procedure followsd was largely that of
Thompson ggvgl.{lgﬁﬁ}?,

Lesher et al.(1947)% used petroleum ether instead of
ethyl ether in order to prevent formetion of an emulsion.
Sodium sulfate, suggested by Well and Kelley (lQQS)Q; was
uged in thls study to prevent emulsification,

The ether extract was washsd § times with 25 milliliter
portiong of wster contalning & small smount of sodium sulfats,
The ether extract was then dried for 1 bour with anhydrous
aodium sulfate,

The ether solution was evaporated to dryness to remove
all athyl ether and the residue redissolved in Skellysclve
naphtha., This was transferred to a separetory funnel and
extracted with.ge per ¢ent methanol & tines to remove
xauthmphylls.lﬁ The Skellysolve solution was washed with

water plus & small amount of sodium sulfate to remove traces

7c. R, Thompson, M, A. Ewan, 3, M. Heuge, B. B. Bohren,
and ¥, W. fuackenbush, "Cheaical Determination of Vitamin A
in Dried Whole BEggs™, Industrisl and Engincering Chemistry,
Analytical Edition, XVIII (1846}, 113-115, ’

BLssher, op. git.

%uonroe Wall and Tdward Kelley, "Determination of Pure
Cerotene in Plant Tissues™, Industrisl and Engineering

Chemistry, Analytlcal 3ditvoa,'§? (19437, 18-20.

- 10assoc. Off. Agr. Chem., Qffioinl and Tentative Methods
of Analysis, 1980.
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of methenol, The extract wos mede up to volume in a volu-
metrie flask.

The chromatographic adsorption method of Zechmsister
and Cholnoky {1941111 was ugsed, The Bkellysolve solution
was passed through & column of finely pulverized asctivated
alumine chromatograpbleslly, The eolumn was nede of a test
tube about three-fourths of an inech in diemeter with a plece
of glass tubing attmohed to the bottome A plug of eotion
was pleced in the bottom and about one and one~half inches
off activated alumina packed dry. Skellysolve was passed
through the column before and after elution of carotene,

Elution of carotens only was affected by passing a
solution of § per cent scetone in Skellysolve through the
eolumnn, The eluste of carotene was put in a 10 milliliter
Photelometer tube and light transmission read through a
410 millimicron filter, Readings were oomparsd with the
standard. °

The vitamin 4 frection was sluted from the chromatograph
with a 9:1 mixture of Skellysolve and methyl aleohol, The
vitamin A was then added to the earotene and the combined
sclution evsporated to dryness, The residue was dissolved
in ehloroform.

To 1,0 milliliter of the chloroform solution conteining
vitamin A were added 4.0 milliliters of the vitenin A reagent,

11}, Zechmeister and L. Cholnoky, Prineiples and Practices
of Chrometography, pp. 248, 249, ‘ ’
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glycerol 1,8-dichlorohydrin., (This reugent is used straight
from the bottle,) This solution was sheken, pleeed in e
water bath at 85° to 30° Centigrade, and reasd after six
minuntes with & 550 millimicron filter. The time allowed
for reaction with the resgent is 6 minutes, for at that
time both ths cerotens and vitsmin A ars stable, Reedings
were made agalnst & blenk of 2,0 wiliiliters of eﬂloraform
end 8,0 miililiters of glycerol 1,3-diehlorohydrin,

In thair use of glycerol l;ﬁmdiahlorahydrin as a raagent
for vitamin A; Sobel and Werbin (1945}12 found that 1 ganma
of curotene gave a oolor reaction equivalent to that produced
by 0.49 International Units of vitamin A, This corraction
was mafle on all solutions soentalining carotene,

The subjects for this study woere all residents of the
Home Msnagement House, Horth Texes 3tate Gallege, at the
time they participated in the study. The Home Management
House is a duplexz sccommodating 14 girls, 7 on esch slde.
The girls in esch duplex have the samse food supply. Therefore,
an analyais of 1 dsy's food zupply provided the intake of a
number of girls at one time. Individual needs and preflcrences
were permitted through ths separate analysis of amilk end by
permitting the girls to eat sugar candics and carbonated bever-

ages as desired, Coffes and tee, without eream, were permitted.

12&. E. Sobel and H. Werbin, "Spectrophotomstric Studies

of a New Colorimstric Reaetion of Vitamin A", Journal of
Biclogical Chemlstry, CLIX (1945), B881-821,
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Welghed, eelipse, wide-mouth, qusrt size Ball* jars,
contelning & known amount of 1 per cent metephosphoric scid,
were used in colleeting the food for each mesl. (The mstaw
phosgphoric ecid was for the purpose of proeserving ascorbie
acld, whieh wes determined at the same time. The acld hed
no effect on the carctens snd vitamin A determinations,)
The servinga of food were placed in the jJar at the same time
that ths glrls were served at the table., The milk sample
was eollected in a similer Jar but only one~fourth of a glass
was put in each aay; giving one homogeneous nmilk semple for
snalysis, A rscord was kept of the number of glesses of milk
consumed each dav by sach glrl snd sulisble additions were
then msade to emeh individualta food intake to include the
milk, The Jara containing the meals were kept in the refrig-
erator untll they could b»e colleocted for enalysis., After
welghing each 3ar; each meal was macerated in the Waring
blendor and then the three meals were combined and mascerated.
Jars were kKept in the r@friger&tur until the food was snalyzed.

To mark the fecss G.ﬁ‘gram of carnine was given in
eapsule form the night before the first meal of the test
period and sgein following the last meal of the 5 day test
period. In some instances meals were saten oﬁtsid@ the
house, In this case duplicates of the foods esten were

collected in & glass jJar contsining metephosphoric aecid.

*Farnished by the Ball Brothers Company.
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Approsriete corrections were mede for thet individualts
day's food intake. The feces were eollected in welghed,
pint size; wilde mouth, Speeirl Ball jers suitably lateled
and numbered, The weight of sach girlts moist feces was
obtalned, the total wes macerated in the Waring blendor,
and wss kspt in the refrig@rasor until ecsrotene and vitamin

A analyses could bs made,



DISCUSSION OF RESULTS

Recoveries for carotene and vitamin A; Table 1, made
simultaneously on food samples ranged from 92 to 100 with
an average of 97 per cent and from 85 to 106 with an average
of 97 per cent, respeotively,

The average delly carotene and vitamin A values of
composite food samples representing the food oconsumed by
27 college women living in the Home Management House at
North Texas State College are given in Table 8. These were
studied as 5 different groups, the members of sach group
eonsuming the same foods for that period. Total vitamin A
{carctene plus vitamin A) is given for comparison with the
estimated values calculated from published tables. The
totel vitemin A of composite foods sg determined in this
gtudy averages from 8658 to 26075 International Units per
day; while the vitamin A estimated from published tables
ranged from 4893 to 13762 Internatlional Units per day. In
all ceses the determined vitemin A was higher than the
estimated vitemin A, This is understandabla; since some of
the foods consumed were not 1iatsd; the exact content of
many prepared dishes such as meat laar; potato salaa; aouffle
end others was not Knawn; and the exact welght of all the
individual foods of the composite food samples was not known.

10
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Table 1
CAROTERS AND VITLZIN 4 BECOVERIZS

A A A et A DY A 4 AT A~

Titamin 4

Tarotens | Dotermined Amount Total Vitenin &
waa&a %ﬁﬁ@@ﬁﬁw&& ragovared | »% aﬁﬂaw@ added determinsd rescovered
MEE.  WOE. "BeR. B BoRe  ®CB.  HOK.  BOZs ¥
18,0 48.5 16,5 92 76,7 50.0 183,08 53,3 108|
24,0 .w@.m B4.0 100 104.,7 X00..0 188.0 84,7 85
50,0 50,0 28,5 88 114.8 76,0 191.4 76,86 108
Average 89 Average 97
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Carotene comprised from 5 to 66 per cent of the total
daily vitemin A intake in periods I; IT, and IV, Only 3
girls, M.G.M,, L.DW,, and ¥,7.0., in period ITI participated
in the study. Two of these subjects ate two meals outside
of the haase; but sineé both girls ate the same foods the
enslyses were made together, The two meals eaten by the
girl remsining st the house were alse determined together.
Since it wes found that determinstions mede on one composite
sample for the 5 day pericd agreed withinm 10 per cent of the
total dally &aterminations; the remainder of the meals for
that perled were mecersted and all analyses made on one
composite sammple, The foed in periods V and VI was trested
in the same wey. Consequently, no dally values are shown
for perlods III, V, and VI, The average per caent of carotene
in the total vitamin A for M.G.M. and for 1.D.W. end ¥M.J.C.
for period III was 86 per cent for the former and 27 for the
latter two., The average per cent of total vitamin A &8
carotene for periods V and VI wes 41 end 28 per cent,
regpectively., For all periods the average carotene com-
pogition of the diet was 27 per cent of the totsl vitemin 4,

The total vitamin A (carctene pius vitamin A) content
of these dlets may be compared with those of Lesher et al.

{194?}15. The total estimeted vitemin A eontent of the

13%arjar1@ Leshar, James Brody, Harold Williems, and Iolse
G, Yacy, "Metabollsm of Women During the Reproductlive Cycle.
X. The Utilizetion of Vitamin A During Lactation"™, Journal
of Americen Dietetic Assoclation, XXITI (1947}, 211-217.




Table 2
VERAGE DATLY CARDTENE ASD VITANIN 4 CONTERT OF COMPISITE PO
BAMPLES CONBUMAD BY COLLEGE WONIN®

A P S LA R0 M 55 RN A SR A1 ”MMM »a st mm«wm»mmmmmmwmm .wawmw»ﬁmﬁvmmmw%ﬁ»«ﬂw%%k

Pariod Day  Carotens  Vitasin A Vitasin A Vitapio A
T g, T —

S ggmw
&

IZX Tobal (M,G.H,) 24404 £9083
Av/dny 4821 3e

Totsl (LeDu¥, & ,
HedoBh) 24525 64780, 91307 37618
kvfdey  L905 13357 18262 7525

EW#W’G?‘
g
KESesa:
3
i

ivjaay 3827 ‘0872 14699 9390

{4 mm)
Av/day 4013 11672 19985 13762

VI M&l 293459 Th350 104299 28235
k days) _ 5
Av/ény 73 18837 1059

mmummmammﬂm For each glass of milk per
day add 750 1. U. of witamin A.
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daily diets ranged from 0,91 to 13,3 milligrams or 3913 to
57190 Interpational Units &aily; with an average total of
2,95 to 3.20 milligrams or 12685 to 13760 Intermational Units,
Thelr total estimated vitamin A inoluded vitamin A plus 75%
of the carotene, whereas this study included 100% of the
carotene. Lesher st g&;(l?&?)lé assumed carotene to be 754
active; while in this study it was endeavored to determine
the activity of the total carotens by ¢aleulating the amount
utilized by the body by comparing the fecal carotens with
the intake, Total vitamin A for the dailly diets of periods
I, II; and IV in this stuﬁy ranged from 646? to 41517
International Unlts dally., Average total vitamin A for the
8ix perlods ranged from 8658 to 26075 Internatlonel Units
daily. Thﬂrefore; all of the total vitamin A values for
average Intakez of this study are higher than the former,
The food pattern of the self-selected diets eaten by
these girls in the Home Management House rallawszlﬁ
Breakfaat
Frult or Frult Julce
Carsal
Egas
Toast Butter Jelly
Coffee or Milk

1595r the detalled menus see Appendix.
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Lunch
Meat or Substitute
Vepetable
Selad
Bread Butter
Desgert

Drink

Dinner
Meat or Substltute
Vogetable Vegetable
Salad
Bread ~ Butter
Dessert

Drink

This pettern gives & heavlier luneh plan than that
eonsumed by meny. It; hawaver; is similer to the meal
patterns the girls are accustoned to eating at the dormi-
tories on the ocampus.

Individual differences in likes and needs were permltted
by the seperate analysis of the milk. The total milk con~
sumption for esach girl was added to the ecomposite food
sample (Table 2) bsfore detormining the daily averages
shown in Table 3, For each glass of milk ingested per day
780 International Units of vitamin A was added. The mllk
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Table 3
AVERAGE DAILY CAROTENE AND VITAMIN A INTAKE AND EXCRETION IN FECES

- | o Feoal sm ‘
.‘s‘h@”‘m Gawt.m ﬁm A Em@me Vitawin A G WB

X* : »* I.H‘ zﬂﬁl ’ x"g’ J
1. I 4 %
P.B.(4) 31 6178 62 9
d.L.6.{7 1/2)* U3 5618 265 67
LM, (13)% 1431 2916 116 32
4.0.{2 1/3)* 3522 787 98 5
a‘x.gm /2y 3522 3441 52 23
J.B.(1)® 3522 1876 56 iz
B.E.(7 3/8)% 3522 1837 108 13
m'i 7 3/4)% 3522 2252 65 1%
1.8.(12 1/2)= 3522 1288 68 8
it O A A
x,a‘c.?u’ 4905 2521 8y 19
M.J. gz}* 439 BOTh el 90
Puk,(1)% 4394 1353 169 15
L.H,(10)® 3827 1548 10k 12
G.R.{9)* 2179 3527 98 25
L.B.(10)% 8313 1872 48 14
E.MB, (14 )% 8313 L586 T4 33
4y g)ﬁ g‘g mg 653 zz
n.ﬁvg {: 8313 1670 29 13
J.6.(7)% 8213 634 23 g
C.R.{(13)* 7337 1488 152 7
¥R (1) 7337 1027 59 5
M.0.(12 1/2)* 7337 139 21
F.D.(7 1/2)% 7337 5880 a1 29
a.x.a.(a)ﬁ 7937 2445 92 12

*Represents total number of glasses of milk consumed by the subject. For esch
glase, 750 I.U. of vitamin A was added to the day's vitamin A intake. XNo
garolene was found in these samples of milk.
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ingested ranged from 1 to 14 glasses during a period or from
1/5 to 2 4/5 glasses per day. The amount of milk consumed
added apprecisble amounts of vitamin 4 to the daily dlet.
For instanee, the first 3 girls llsted in Table 3 participated
in the same study, Bven se; their delly vitamin A intake
7&ri@é, not because of meals eaten out, but because of the
gmount of milk ingested. L.M.H, consumed 13 glesses in the
5 day perlod as compared with P.B.; who only consumed 4
glagses of milk during the same ﬁeriad of time, Their total
daily vitamin A varied accordingly, 9176 as compared with
?826. ' |

From Table & it will be seen that subjects D.B, and
Je C. axoreted 20 and 23 per cent of the aaratene; regpectively.
This means they were able to ebsorb as much as 71 and 77 per
¢dnt of the carotene., Five of the 27 subjects excrsted from
48 to 59 per cent; seven excrsted from 62 to Bl per cent;
and five others exeretsed B per cent or more. This means
that & absorbed from 41 to 52 per aent; 7 from 19 %o 38
per aegt, and 5 others 11 per cent or less, The other 8
excreted a larger per cemt than was teken in. The higher
exereﬁicn of 1@8; 105, end 104 per cent of subjeects E.E.,
L.D.W., and L,H. may be considered within the range of error.
Hawaver; gubjeects J.L.G.; L,M;ﬁ,; P.A.; C.R., end %,C. had
excretions of 265; 116, 169, 149, and 139 per cent,



18
Wald, Carroll, and Selarra (1941)1® found that exerstion of
carotene begins aftar b to 5 days and ceases after 5 to 7
days., This delsyed setion may be the causal fsctor for the
high excretion values observed for certain subjests in the
pregent study, o

One of the a7 5ab3eets; B‘K*; with an absorption of
100 per cent, ex¢reted no vitamln 4 in the feces, Five
subjects excreted 10 per cent or less of the vitamin 4,
showing an absorption of S0 per cent or more. Ten exereted
batween 10 and 20 per aant; 6 between 20 and 30 per cent,
and 2 between 30 snd 40 per cent, The absorption’of 10
subjects was between 80 and 90 per cent; of 6, bostween 70
and‘ﬁﬂ per cent; af}%% between 80 and 70 per ceat. 3Bubjects
Mad ey P,B‘; and J.L.C, exereted 90, 79, and 87 per cent,
glving absorptions of 10, 21; and 33 per cent. Only ons of
these thrae; J.L.c&; weas also smong those exoreting excessive
amounts of carotene,

The absorption of vitamin A per day for the 27 subjects
ranged from 848 to 19460 International Units, Absorption
per kilogram ranged from 11,3 to 382,83 International Units;
per centimeter, 5.2 to 126,5 International Units; per
square meter of bhody aurf&ce; 540 to 12316 Internationsl
Units. The ability to absorb vitamin A was unrelated to
kilograms of body w@ight; per cent of overwslght or

15%&1&, Carroll, and Selarre, op. cit.
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underweight; height in caﬁtimaters; and to sguare meters of
body surfece, No attempt wes made to eveluste carotene in
this mannsr.

From a balance standpoint all of the 27 college wouen
on gelf-selected diets had s positive vitamin A balance,
while all but 8 had a positive carotene balance. Five
with negetive bslances were exceedingly high and unrelated

to the amount ingested,



SUMMARY

The cerotene and vitemin A intake and fecal output of a
group of 27 ceollege women on self-selected diets were dsterw~
mipsd by chemical analysis,

The average dally carotene and vitamin A content of
the 6 periods studied ranged from 1451 to 8313 and from
7826 to 18837 International Units, respectively. The total
vitamin 4 (carotene plus vitemin A) ranged from 8658 to
26075 Internetional Units.

Two of the 27 subjects were able to absorb as much as
71 end 77 per cent of the cerotene ingested, Five others
absorbed from 41 to 52 per eent; saven; 18 to 38 per cent,

S less than 11 per cent, and the other 8 exereted more
than was consumed.

One of the 27 subjects esbsorbed 100 per cent vitamin A,
Five absorbed 90 per cent or mﬁra; 1G between 80 and 90
per cent, 6 between 70 and 80 per cent, and 2 betwssn 80
and 70 per cent., The other 3 subjects absorbed 10; 21, and
33 per cent of the vitamin A intake.

Ho relatlon was found between vitamin A absorption
and kilograms of body welght, per cent of overwelght or
unﬁerweight; height in centimeters, eor sqjuare meters of
body surface.

20
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Table 4
BASIC PHYSICAL AND CHENICAL DATA OF SUBJECTS

M@M %Qﬁrwigh% Chest

Subject Age Hedght Weight Normal or Width Width ﬁurfm
- m% ¢ Sl W itk —— . !

W» » vk‘g. : ke.

H.G.H, 153.7  15.0 52-.1

17 - 13 24.0 2?’.{) 1.33

E.E;. 18  163.7 55»3 61,2 - & EI‘,.’B‘ 32 .3. 1. 5’?
th 3«3 1’6&09 . é1 » ’ 65‘9 - 7 25; 331? 1,‘6&.
B, 18 166.3 73;& 79.1. - 1 27.5 36.8 1.87
G.R, 1% 153&‘& 65 I} 700 - 7 271»3- 3335 1:63

. %’Jig* 19 158’[" &‘5 %is - 3 2?‘@ 33‘1 5 la 6?
. &Be 1% 1512 41,7 50.3 - 5 19.4 267 1.37
LD, 19 1612 50.8 b1 - 26 25,0 3.1 1.51
L BB, 19 163 59,8 6lyal -7 28.3 319 1.5
%tct 1$ 3»59 w‘& 50-5 63-6 e 21 25; 31;7 l- 59
HR, 19 153.8  50.9 62.7 - 19 27.0 32.0 1.58
B.B, 20 156.9  57.7 58.7 - 1 23.2 31.2 1.5
¥.B. 20 151.2 5.8 49.2 -~ & 21,7 26,5 1,38
L.8, 20 161.9  51.3 ¥ oh - 10 2.7 9.2 1.5
K‘ﬁ.ﬁg 20 161.9 5l.% 4.5 - 20 25.6  31.4  1.52

: 13 p@o 2@ 153 n1 hg! 5 57 tk b 13 ’ 23 Qé 33“3 11%

J 'L.ﬁ. 21 165.0 62.7 60.6 £ 3 22,5 30.1 l.é?
P.h, 21 165.0  66.7 Thal - 9 28.4 340 1.7
LMH, 22 162,5 56,3 60.1 - b 22,1 30,0 1.58
F,D. 22 163.1  56.7 654 - 13 25.7 32.6 1.59
A.C. 33 156.9 TR.2 61.2 £ 15 3.7 3.8 L7

*An caleunlated from Stanford weight tables.
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Table he-Continved

ﬁf
i

.#_

263 .4 771 8589 Th 3..&&- O.48 53‘6

31.9 10,5 1106 21 0.41 0,13 “1hl

2.1 T5.3 7758 87 1.56 0.53 Sha7

15.4 5.2 540 10 0.19 0.06 6.3

18,9 63.9 5882 88 1.21 0,52 h7.8

34,3  120.6 11767 93 1.5 0.58 56,7
125.7 594 528, 76 097 045 40.6
219.8 72.3 7687 86 1.47 0.55 58,5
158.5 65.4 6158 75 1.1 Ouls? bhb
168.0 68,4, 6488 8 1.25 0,51 LB.5
299.4 a5 10426 88 1.84 .58 blp.2
238.2 75.0 8014 83 1.63 0,51 5h.9
182.3 The$ 7219 87 1.485 0.59 576
310.1 98,2 10441 79 1.56 Q.49 52.6
342.3 126.5 12316 95 1.86 0.62 60,1
197.2 1.9 7389 77 1.33 0.49 50.0
25L.7 76.8 8638 8L 1.719 0,55 60,8
265.0 83.9 9005 92 1.79 0.57 60.9
342.1 108.6 11573 83 1.7 Q.55 579
22 78,9 839 95 1.9 0.62 61,7
161.9 55.9 5965 67 1.32 041 43.5

43.6 16.6 1617 33 0.52 020 19.5

11.3 5.9 4350 85 1.27 .51 48.8

' 111.) 38.5 3962 68 1.21 0.42 3.0
28,3 86.3 8456 71 1.25 0u43 b6
12583 17,2 80.2 791, 95 1.31 0,61 55,5
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MENUS
Group I
Monday Breakfast -~ Tomato julece, oats with top milk,
Kov. 18 buttered toast, coffee or milk,
Lunech - Creamed asparagus on toast, stewed
tomatoes, grape salad, Indian pudding.
Dimner - Mest loaf, gpinach, mashed potatoes,
lettuece saled, cake and psaches,
Tuesday Breakfsst -~ Pried eggs, tosst ﬁﬁd Jelly, coffee
Nov, 190 or milk, ~ ’

Lunch ~ Potato salad, meat loaf sandwiches, cake,
Dinner - Hamburgers, eorn chips, lettuce, tomato
and pepper salad, sweet roll, milk,

Wedneaday Breakfest - Cream of wheat with top milk,
Nov. 20 buttered toast, canned peaches, coffee or

milk,

Lunech - Cheese toast, Harverd beets, green besn
galad, prune whip, milk, ‘

Dinner - Meat loaf, cabbsge and carrot salad,
parsley buttersd potatoes, mince meat plas,
coffee or milk.

Thursday Breakfast - Cooked cereal with top milk, buttered
Hov. 21 toast and Jelly, milk or coffsee.
Luneh - Cream of onlion soup, stewed frult, bresd
and butter, cookies, milk. ~
Dinper - Hemburger patties, potato salad, tomatoes,
lettuce, onlons, chocolate pudding, milk,

Friday Breskfast - Cocked ceresl with top milk, coffee
Nov, 28 caks and apricots, buttered toast and jelly,
soffee, milk, ‘
Lunch - Cream of potato soup, Welsh rarebit,
cabbage salad, chocolate pudding, milk,
Dinner - Baked hem, baked potatoes, green bean
salad, blscults, apricot whip, coffee.

Group II
Monday Breakfast - Grapefruit end orange juice,
Dec, 2 wheaties and bran, toast and coffee, '

Luneh -~ Brolled cheese sandwliches, potato ohips,
apple, celsry, raisin salad, choeolate cockies

Dinner - 8panish rice, spinsch, apricot sslad,
chocolate drop cooklies, coffees,
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Tueaday Breakfast ~ Orange Julce, scrambled eggs, mufrins,
Dee, 3 coffesa,
Janeh - Salmon and apple salad, French fried
potatoes, orackers, vanille austarﬁ hot tea.
Dinner - Liver, geas, ‘garrot strips, cornbread
sticks, gingerbresad,

Wednesday  Breakfast - Apple sauee, ostmeal, mnffins, goffee,
Dec. 4 Luneh - Cream of potato soup, 1&ttuea and tomato
salad, ecrackers, sugar cockles, milk,
Dinner - Beked beans, swest patatnea, apricot
salad, earnbraa& fruit oup, coffse,
Thursdey Breakfast - Grapefruit juice, scrambled eggs,
Dee, § einnamen toast, coffee, ’
Lunch -~ Pea and ehaase salad, mashed sweet
potatoes, bisaults, peaenaa and ecookies, coffee.
Dipner -~ Pork chops, baked potatoes, green beans,
head lsttuce aalad baked apples, coffea,

Friday Breakfast - Prunes, wheaties, toast, coffee.
Dee, 8 Lunch - Bakes beans, carrot and apple salaﬁ
toast, milk, peaches and cookies,
Dinner - Frankfurters, Spanish rice, slaw,
biscuits, apple sauce and cheese, milk,

Group IIT
M@n&a& Breakfast -~ Prench toast with syruv, granarruit
Mareh 17 Jules, coffee.
Lunch ~ Brown beans, carrot and beet salaed,
peanut butter and apple sandwiches, milk,
Dinner ~ Cresamed eggs on toast, buttered rice,
ecandied sweet potatocs, eslery curls, apple
ple, milk.
Tuesday Breakfast - Grapefru&t juiee$ scerambled eggs,

March 18 toast, coffee,

Lunch - Gream of tomate soup, buttered craaxera,
cabbage, apple, and aelery galad, gingarbread
with whippeﬁ eream, milk,

Dinner - Macaronl and chesse, gresn beans,
Barvard beets, fresh apinaah and egg salad
biscults, battar, chocolate pinwhesl caakies,
hot tea,
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Thursday
¥Mareh 20

Friday
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¥areh 17
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Mareh 17
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Breakfast - Tomato julce, oream of wheat, toast,
eoffee, -
lanech « Peanut butter and banana sandwiches,
peanut butter snd jelly sandwiches, stuffed
6ggs on wedges of lettuce, chocolats pinwheel
gookies, milk,
Between meals ~ Pganut butter and jelly sandwieh,
Dinner - Braised liver and onions, buttered
carrots, riece, English pea saled with onion and
cheese, bisouits, butter, orange tea cakes with
7-minute frosting, coffee, :

Braa%fast -~ Grapefrult, orange cloverleaf rolls,

soffes, ‘

Luneh ~ Weat cup filled with pinto beans, fruit
cup, slices of tomato, earrot strips and celery,
cornbread, apricot sponge, hot tea. '

Dinner - Tomato juice cocktail, leg of lamb,
parsley buttered potatoes, brussels sprouts,
frozen fruit salad, hot rolla, butter, chocolate
ecleirs, coffse,

Breakfast « Grapefruit Juiee, fried eggs, toast,
Luneh -« Grilled cheese sandwiches, lettuce and
tomato salad, carrot strips and celery, fruit
cup, milk, ' ' '
Dinner - Frito pie, pinto beans, e¢ole slaw, Rits
erackers, bsked apples, coffee,

lunch - Stesk, green beans, gatate saled, rolis,

butter, ehocolate Lce cream.

lunch -~ Steak, potatoss, Jello salad, butter,

epricot pla,

Breakfast - Grapefruit halves, cream of wheat,
toast, apple butter, milk, - -

Luneh - Lima beans with bason, spinach, buttered
earrots, rolls, lce box cookies, milk,

Ploner - Roast beaf, potatoss, green bsans, toast,
devilled egg selad, ice box cookies, milk,
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Tuesday Breakfast - Tomato juice, scrambled eggs, toast,
Marech 18 apple butter, milk,
Lunch - Tomatc soup, erackers, egg and lstiuce
salad, gingerbread, milk, , S
Dinner - Mackeral salad, oreamed potatoes, green
beans, rolls, butter, frult cup, cocokles,
iced tes,

Wednesdey Breakfast - Grapefruit julee, rolled oats, toast,
¥arch 19 apple butter, coffae, : '

lanch - Egg In potato nests, green pepper and
celery, Engllsh pess, rolls, butter, peppermint
ice cream, ilce box cookles, milk, o ‘

Dinner - Fruilt julce ecocktall, roast beef,
buttered beets, potatoss, rolls, butter,
congealed vegsteble salad, lemon ple, coffse.

Thursday Breakfest - Orange Juice, malt o'meal, buttersd
March 20 tonst, coffse,
Lunch - Bacon and egg sandwich, toast, English
peas, cookies, milk, ' :
Dinner - Liver and onions, cabbage slew, gravy,
rolls, butter, chocolate pudding, milk,

Fridsy Bregkfast - Grapefrult juice, scrambled eggs,
¥arch 21 biscuits, butter, apple butter, milk,
Lunch ~ Oatmeal souffls, boiled potatoes, spinsch,
prune szlad, baked custard, hot tea,
Dinner - Sausage patties with macaroni and cheese,
butterad broeeoll, lettuce selad, upside down
muffins, rolls, milk,

Group ¥
%ﬁnaay 4 Breakfast - Orange juice, frisd eggs, toast and
May 5 Jelly, milk or coffee, ,

Lunech - Beet and pes salad, toasted chesess
sendwiches, spinech with grated oggs, stewed
apricots, tea, ' ‘

Dinner -~ Cabbage rolls, frisd potatoes, celery
and carrot strips, fruilt sslad, tea.

T@gﬁgaﬁ‘ Breakfast -~ Grapefrult julce, serambled eggs,

butter and jelly, hot biscults, coffee or milk.
Lunch ~ Navy beans and greated cheasse, fresh spipach,
hominy, apple sauce, buttered beets, tea.
Dinner - ¥Fried fish, gravy, mashed potatoes, cabbage,
apple salad, green beens, banana iee erean, tesa,



Wedneaday
Mey 7

Thursday
May 8

Group VI

Monday
Mey B

Tuesday
May 6

Wednesday
May 7

Thursday
HMay 8
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Breakfast - Grapefruit juice, French toast, syrup
end jelly, milk.

lunch ~ Baked hem, ¢andied sweet potatoes, fresh
spinach, grapefrult avacado salad, hot rolis,
coffes ice cream, tes, . _

Dinnmer -~ Weiners in ehill sauce, raneh style beans,
candied yams, pineapple pie, hot rolls, milk.

Breakfast - Orange slices, ocoddled eggs, graham
muffins, butter, Jelly, milk or coffee.

Lunch - Potato sslad in bolegna cups, buttered
squash, corn bread, lemon custard, tea.

Dinner ~ Fried liver, onion rings, corn cottage
theese salad, hot biseuits, prune whip, tea.

Breakfast - Grapefrult julee, rice with ersam end
sugar, butiersd toast, miik or coffee, '

Luneh -~ Escalloped potstoes, stewed cabbage,
buttered beets, eottage cheese and egg gsalad, '
g%aia muffine, eup cakes with checolate frosting,
milk,

Dinner - Meat ple with catsup biscuits, English
peas, corn, head lettuce salad, fruit saled,
milk. ‘ ,

Breakfast - Orange juice, graps-nuts flakes,
bananas, milk or coffes,

Lunch ~ Vsgetabls soup, devilled eggs on lestiuce
eup, buttered tosst strips, frozen fruit
Jello, milk. ' '

Dinner - Brollsd Spam, mashed potatoes, spinach,
sarrot and cabbage salad, buttersd toast,
peaches with whipped oream,

Bregkfast - Grapefrult helves, scrambled eggs,
gravy, buttered tosst, milk or coffee,

Lunch ~ 3tuffed peppers, buttered carrots, hominy,
tomato and lettuce saled, whole wheat muffins,
catmeanl cookies, milk, ,

Dinner - Potato selad, green beans, carrot strips
and tomato 3lices, buttered toast, brownies, tsa,

Breakfast - Tomato Julce, poached egzs on toast,
Jelly, milk or coffee.

Lunch ~ English pea saled, devilled eggs, carrot
gtrips, toasted chesse sandwiches, peaches and
whipped eream, milik or tea, ' ,

Dinner - Seuer kraut and weiners, fried potatoes,
buttered beets, cottage cheese saled, raisin
pie, hot biscuits, milik,



BI BLIOGRAPHY

Assoo, Off, Agr. ch&m., Offieclal and Tentative Methods of
Anelysis, 1940.

Booher, L. B., Gallison, E. ﬂ., and H&wstaﬂ, B. M., "AD
Experimental Determination of the Minimum Vitamin A
Requirements of Normal Adults™, Journal of Nutrition,
KVII {1989}, 317~351,

Lawrie, N, R., Moore, T., and Raﬁagapal K R., "The
Exoretion of Vitamin A in the Uriua", Biochemical
Journal, XXXV {1941) 825-836, ‘

LePage, G. &., and Pett, L. B., "Abaarptian of Vitamin A%,
qurnal of B&alcgieal chamiaﬁrg, XVLX {1941), ?4?~?61.

Legher, Marjorie, Brody, James, Willlams, Harold, and Maey,
Tele G., "Human Milk Studies, zxvz. Vitamin A and
caratam@ia Contents of Colostrum and Mature Fuman Milk®,
ﬁmariaan Journal of Diseases of Children, LXX (1948),

o

Lasher, Harjorie, Brcd?, Jamaa, %illia&s, Haralﬁ and Eaay,
Icie G., "¥stabollism of Women During the Repxcdueti?a
Cyele. X. The Utillzation of Vitamin A During
Lae%ation“ Journal af Americsan Bineatis &asa&iati@n,
XXIIT ¢ 194’1) BLLwE 1 .

Eobel A, E,, and W@tbin, H,, *Spactrophotometric Studies
of & New Colorimetric Reasotion of Vitaminm A", Journal of
Biological Chemistry, CLIY {1945), £81-681.

Thompson, C. R., Ewaen, ¥, A., Hauge, S. M., Bohren, B. B.,
and Qusckenbush, ¥, W., "Chemiecal Determination of
Vitamin A in Dried Whole TWggs", Industrlal and Engineering

Chemigtry, Analytical Edition, xﬁiﬁi (1548 ), 113115 ‘

wald, G., Carroll, W. R., and Soisrrs, D., "The Humean Exeretion
ef Cﬁretenaida and Vitamin 4", Science, XCIV (l@éll,
95,96,

&9



30

Wall, Monroe, and Kelley, Edward, "Determination of Pure
Carotene in Plant ?is&ms", Eaﬁnauial and Enginesring
Qh@aistk s Analytiecal Edition, IV 9437, 18-&0,

Zechnelster, L,, and Cholnoky, L. Prineivies and Practices
of ﬁarama ’: rachy, New Yér.&s ’S‘Ghn%iey and Sons, 1941,




	000100tp
	0002r002
	0003r003
	0004r004
	00050001
	00060002
	00070003
	00080004
	00090005
	00100006
	00110007
	00120008
	00130009
	00140010
	00150011
	00160012
	00170013
	00180014
	00190015
	00200016
	00210017
	00220018
	00230019
	00240020
	00250021
	00260022
	00270023
	00280024
	00290025
	00300026
	00310027
	00320028
	00330029
	00340030

