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CEBAPTER I
PUREOSE OF THE INVESTIGARION

?he purpose of ﬁhis‘s%udy was to &eéarmine by dietary
analysis the'thiamiae intake of thres preschosl children
as en indlication of ﬁha amount of this vitamin vhieh nore
mal, healthy children under favorable circumstances ora
dinerily consume.. Compsarison with recommendations for
thiamine requirement should give an indication of how
close these standards are to what a young child will nor-
melly ocat. ” |



QHAPTER II

THIANINE

4 determination of the adequacy of & diet 1s depens
dent on thne standoxd useds The recommended aa&ly\allowge
ances for spsoific mutrients as adopted by the Food anﬁ“
Nutrition Boavd of ULié National Research Oouncil (14)
have been, sinece 1941, the yardstick for the estimation
of the prevalense of dietary inasdequacies. These figures
wers based on the results of scientific investigationa of
the human requirement for the wvarious nutrients, as far
as they were availeble, with a margin of safety allowed
to 1neuré goud nutrition, o

For ohildren, the reaémmenﬁ@a allowance for thiamine
as given by the National Research Counoil amounts to 0.5
mge per 1000 calories, |

There have been fow experiments with preschool
children to determine the thiamine requirement of that age
Enett in 1936 (22) studied the requirements of eight child.
ren, ranging in age from four to eeven years, by plaeing
them succeassively on ﬁhree'ﬁlfferﬁnt levels of thiamine
inteke., F@@ﬁ and axeﬁaﬁa wers asnalysed by the rat gro@ﬁh
msthed and resulis were given in terme of a unit vhich is

approxlimately equal to two Chase-Shermen units. They
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noted a trend towerd higher Petentions of vitamin By sce
companied by higher levels of imteke, with the highest
retentions ocourring on the highest intakes. They cone
cluded that the optimun requirement for vitauin By was
simflay to the lergest amount of the vitamin used in these
'balancg ptudies, which in Serms of body welght, was ataté&
to be 20 Units per kilogram. Aecording to a generally acw
e@pﬂ@&‘equivalen% of thiamine unitege {37) this would mean,
for optimup rutritien, a regquirement of 60 micrograms per
kilogram, or for ar agverage four yoar old of forty pounds
(20); & dadly reguirvemsnt of 1.088 milligrams.

Benson gh gl (5) earried out a study with children
?&nging in age from four to eleven years. The thiamine
intske of this group of 22 children was estimated from
tebles and averaged 990 meg., vhich resulted in an average
excretion of 27.2%7 of the total. They concluded that the
average thiamine intake in this group seemed adequate Yo
provide for excellenmt health and that an optimum of 450
megy of tniamiﬁ@ pey 1000 sealories would conbtribute to
manimum healthe

In 1944 Oldhem and eo-workers studisd the riboflavin
and thiasmine requirements of ¢hildren of preschool age
(33)« Their subjects were tuo normal S year old boys who
had previously been on a good ddets By anslysis of food
.amd-urine they found that when the thiamine intake averaged



| 4
6®G:megj there was a deily exeretion of 18% of intake and
test,&aﬁa returng showed & marked increase over thoge on
'..1ewei“1eveia of thiamine 1uta§ea At TOO meg. the thiamine
axcfétian averaged 23% of the intake and @h@ one hour
| faﬂtiﬁg exerstions Bhowedbtﬁe first significant increase
over those on lower levels of intske. In terms of calorié
int@ke this level of 0.50 mg. per 1000 colories 18 suffie
" clent to maintain tissue saturation. This amount agrees
well with Benson'’s (5)'?@@@ﬁmenﬂatiéh.of 0445 mgs per 1000
Calories and the National Research Council's stendsrd of
6.5 mg. per 1000 calories (14).

Theee etudies recommend levels of intake which are
compatible with good health but 8o not state what would be
a minimvm protective allowance.

Infante are apparently protected against thiamine des
ficiency when the milk containe at least 10 meg. of thiee
mine per 100 ml., that is, 0,15 mg. per 1000 calories (20),

Studiss of aﬁﬁl% ?equi?emen% have given & range of
ﬁaluee for minimunr and recommonfied intake. Nelniek (27)
suggests the vreasons for this variance to be due to the
nutritional etatus of the experimental subjects prior to
the depletion pericds, the lemgﬁh of the experimental pere
iede, the criteria of the state of nutritien and the exe
pression of thi&mtn@ requirements in terms of milligrame

per day rather than per 1000 calories.



Williame, Mason, Smith and Wilder (48) reconmend
comparatively high minimal and optimal standards for thias
mine,' Thie 1g probably becasuse of the c¢riterion usoed-«the
disappearance of clinical signs of defisiency after a pros
longed depletion of six months. In this study the miniunal
daily requirement of thismine was found %o be between 0,82
nge and 0,50 mg. for each 1,000 calories of a diet provide
ing carbohydrates snd fat in conventional proportions.
Optinal intake was from 0.5 mgs t0 1.0 ng. per 1000 calore
ie6. |

Elsom gt al (11) recommend the minimal absolute ine
take to prevent symplons of deficiency a8 0.35 mg. per
1000 ealories. Thelr six subjeets were on a diet deficient
in eﬁh@r‘factowﬁ begides thiamine and the findinges may not
have given a true picture of thiamine reguirement bub
weﬁld perhaps more nearly have represented reguiremnent une
dor conditisna'whan‘moré.than one vitamin was low in a poor
diet. |

Yelnfck (26) etudied thiamine reguirement with 60 nore
mal and %6 thiamine deficient subjects in which the critere
ion wa@““tha eritical level of dleotary intake associated
with a presipitous ﬁscreé@@ in the urinary excretion values,
indicating an asctive attempt on the part of the organism to
conserve thiamine:” It was concluded that the minimasl

thiamine intake ghould be no less than 0.35 mgs per 1000
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eai@piea and the recommendation for safety would be 0.50
Bg. per 1000 calories.

'ﬁglﬁg as eited by Melniek (27)y'k@p% 12 subjests on a
synthetic Q@@% and graduelly lowered the thiamine intake
undtil tho thiamine gxcr@tiom in & mofning hour sasple was
gero. The smount required %o give a ‘p@m@ptibﬂf@ exeretion
of thiamine was considered the minimsl roguirement. Thie
would obviously give & much lovwer stan@amd.than a detore
mination of the level et which the dedy rapldly begins o
congerve the vitemin es in Helnick's ewperiment (26.)
flolt regommends o minimal range of 0.128 te 0,178 mg. pop
1000 ealorics, |

Keyo g% s (21) used o nueh different method of de-
termining thianine requirement. Thelr eéti@a&&@n vag baged
upon the amount noeded "to allew moximal and most offis
slent porformance of tho body." On levels of intake from
0.63 mgs por 1000 salories 40 0+23 mSs, f@r'paxi@&e of 10
o0 12 wocks ecach, observations were made of the effect of
severe work, sustained vorxk and nebivities imv@ivgmg speed
and coordination upen peychometer perfeormence and bloed
lsctate, pyruvate, glucosc and hemoglebin valuess Fop
- perieds ptudiocd neo benefit of any kind wae @p@exved te be
produced by an intoke of more than 0.23 mg. of thié@@n@
por 1800 calorico. This study &&ﬁ not havo the long Gos
pletion peried as uged by Villisms (45) and conclusiens
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- were ael Orawn 45 to requirements of men during more pros
longed periods,

?ﬁéé@&du&b-&tud&s&g then, give e a recommended
minimal all@ﬁancé a range of 0.128 to 0.50 ng. per 1000
oalories.  The Wational Rescarch Councilfs (14) resommene
dation 18 046 mg. per 1000 calories, intended to give a
safe allowance for individual varistion and fastors vhich
inerease this vitanin reguirsment.

There is & considerable difference of opinion as to
the mimi@um reguiyensent bf'thiami@@y with few puggestions
a8 to an optimal amounte. HOLL (20) in 1944 reviewed the
literature on winimun Yeguirement and coneluded that on &
sonstant diet the stendard thiamine intake should be from
013 o 0.17 mgs por 100D calories and on a varied diet
017 bo 0,23 mgs per 1000 celories. He etates that as
this 16 close b0 Knott's obgervatione of normal intake for
infants of Cala‘mgf-per 1000 ecalories the minimsl level
for ¢hildren should probably be close 0 the same figure.

Melniek (27) comtends the minimal reguirement of the
"sedontary aduli” 16 approximmtoly G35 mg. per 1000 cale
oricg and that the National Regearch Council's recommended
inteke for adults of 0.0 mg. offore & liberal bui nocese
gary margin for safety.

The studies of child reguirement are not sbtrictly

comparable with adull studies but the resulte of Knott
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(22), Benson (5) and Oldham’s (33) research indicate that
Lo maintaln nermssl body procsesses a level of intake of ape
proximating 0.5 mge per 1000 calories is required for the

yamm@rqhilﬁg'

EEIHODS OF DERERMINING NUTRITIONAL SPITUS

ERHT

AB thiamine pyrophosphate {cocarboxylasge) {(2), thige
mine is essential in the oxidative ensyme system of cerbos
hydrate metabolisom and is concorned primarily uvith the
motabolism of the intermediayy produot, pyruviec acid (32,
Yy "It would seem that di-phospho-thiamine ie primarily
¢oneerned with the de@&?bdqia%ien_sf alpha«ketonic acids
in a1l living eoclls" (12)y Thiamine is ¢arried by the
viggms of the blood stream vo the liver and kidneys where
pucephorylatieon oceurss Other tiosues phosphorylate it
wore glowly (32). There is very 1ittie storage of thigw
Bhine in the body and any oxedss of in%&k@ jmmsdiately
- tsuses increaged sxoyetion (7). .

The successive gtages of nutritional inadequacy are
given by Joliffe (12) as tissuc depletion, diochemical lee
Biong, altered funetion and anatomieal lesions. The metae
Bolie changes which oceur in thiamine deficiency wore used
in the regquiremesnt expeyimonts to determine rubtritional
gtatus. In elinical prachbice it is importent that early

deficlencies he rocognized dbut the evaluation dspends on



what eviterion s useds
Zissue Depletion

Since thiamine is nol stored to any eéxtent in the
organitem and all excese 18 oxersbed and to & smsll extent
ﬁes@feyea (7), low éxcretion in the urine values would
point to a diet récently deficient in the essential.
| Totak éaiiy exeretion of thiasmine in the urins in
terus of percent of inbeke has heen used ae.a eriterion
for dotermining nubtritional statugs An exeretion of 204
of the intake is recognized by Benson (5,6) end by Oldhan
{33) as indieadting mdequate nutrition in children.

Healthy bWumans on an adequate diet have been found to
exerete between 50 and 150 megs & day (3)s Levels of 15
%o 30 meg. are reporved for deficient subjects (45). Averw
ages of 150 meg. Q) and 268 wmoge (5) are reperted for
children, These figures give too wide a range for use in
¢linical diagnocis of deficliency.

Test dose returns ave not considered & satiefactory
inlex of nutritionsl etatus (3). Mason end Williams (25)
. observed an excretion of 1 to 6 of the tesl doges in well
developed deficiency and 208 exeretion when nutrition wag
adequate but concluded that total daily excrstion affords
as much inferm&tiom'aa to the physiologic state as doss the

test dose proeedures
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f£all until the storss of the vitamin in the tipsues arve .

ton (12). The deily variations in blood thismine do not
appear to £0llor the daily urinary output (4,33). 4n
average blood lovel of T.8 megs per 100 ml. of blood was
found by Benson (4) in 45 heelthy children while Oldham
{33) roports levels of 7.0 m@g..paﬁ 100 nl. in children on
intaloe of TOO to 750 meg. Estimation of thiamine, 6r of
eaégrbozylaae; in vhole blood 1# not coneidered bg Goold~
nart (15) to be a reliable means of detecting possible dee
ficioney of thiamine.

The range of values of cocarbonylase, vhich occurs
in the blood exclusively in the cells (15), hae been
stated by Wortis (49) to be 4 to 13 meg. with an average
of 7.5 meg. per 100 ml, for 50 heslthy childron four to
fifteen yeare of age., Schlutz (39) reports an average of
10.0 meg. per 100 ml. for infants and children, Blood of
healthy adulte contains about 7 meg. per 100 ml. while a
value below 3 mog: indieates daficigm@y (37)»

The amount of pyruvie acid im the blood would theores
tieally be influenced by the thiamine intake, as coscarbole
ylase 18 necegsary for cataboliem of pyruvate.(2)., 4
range of 0.71 to 1.21 mg. with an average of 0.86 ng. of

pyruvate per 100 ml, has been suggested foyr ehildren peven
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'to sixteon yoars of age (47)¢ In 39 normal adults the
range wae 0,77 to 1;23 mge per 100 nls with an avepage of
1.0 mg, (8)+ Following the ingestion of glucose there is
& rige in blood pyruvic seid and in normal subjests the
curve follows a fairly characteristie pattern, generally
returning to normel in threc hours. In ceses associsted
with thiamine deficiendy the pyruvic geid curve fellowing
thiamine ingestion 1s abnormally elevated and faile to wee
~ turn to fasting level until thiamine ie administered (8)

Biophysical methods have been designed o measure
funct&omallor'ﬂtruG%ural impairments attributed to avitame
inoeis (1)« Keys (21) attempted to detormine dbjaétival§
the offect of thiamine deficiency in developing weakness,
fatigue, neurc-muscular incoordination and anorexia, but
found no apparent change in officiendy when thiamine was
1ctuged to the level of 0423 mgs per 1000 galeries for 10
weeks »

The results from eloetrocardiographic records, which
indicate eirculatory disturbaneces, are not uniform. Abw
normal ities were found by Williams gb al (45) in only 3 of
11 ceses of wmild deficiency and Keys (21) eﬁaervsa no
changes in tné.heart rhythm in his gubjects,

Early thiasmine deficienay symptoms which should be
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recognized by the dlagnestician are outlined by Joliffe
(12)e "This syndrome consists of tension and irritablew.
neakness states: It is manifested in complaintes of fas
tigability, weakness; and exhaustibility, head preésumas,
poor sleep, irritability, feeling of tensenens; various
aches and paing, subjlectively poor memory, and 41rfisuliy
in ooncentrations . + « anorexla, fatigability and dlsture
bances of sleep are the fundamental sympiome.”

Willlams' {(45) cleven women on & dlet of 0445 mgs per
day for sis months showed mental and physical inefficiency
woeeks oy monthse before meore cbjective manifestat ione eof
mtritional gtatus,  These gymptoms and the meore casily
recogrlzable ones of beriberl canncdl be accepted as diags
nogtic of early nutritional failure (31).

The syndrome of beriberi can be determined by & dilsge
nosticzén@ It is characterized by
0} Polyneuropathy: FPlembar dysosthesia and calf-musele
.ten&erneaa are the ear&ieat objective Bigns (12,48,45).
T&e vibraﬁory sensation in the toes is diminished and
mnkle jexrk disappears. These symptoms travel up the le@ﬁ
and an abnormal geit appears. With continuance of %ne »
deficiency the arms are involved. (12).

b) Ophthalmoplegia of Wernicke's syndrome (12) is usually
preceded by a condition which inereases metabolism and

congequenily thiamine reguivement, The syndrome is
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¢haracterized by degenorative changes in the eyes and
clouding of consciousness.
c)fCirﬁul&mory disturbeneces (12) are characterized by

¢dema with or without enlargement of the heart.

Feotors &

Activity, age, weight, sex, pregnancy and lactation
ai'e considered separately by the Natilonal Researsh Couneil
(14) in setting up standards.

Exerelso, &1though gausing an increaée.in total ca-
lorie regquirement and in the abseolute requiremnt for
thiamine does not cauge gny inerease in the requirement
per ealorie (21). V

Incroases in the metabollio activities of the body as
in pregnancy, lactation, fever (3), febrile infections and
toxie goiter (44) cause a higher requirement €opr thiamine.

Theraamgoaitian'gf the Aiet, par%iaulawmy the fat cone
tent, may affect the raquir@ﬁant (46,13,20) but requirement
is more often stgted for Amsricans in terus of calorio ine
take (14); however, it may be wmore nearly related to e¢alors
ie8 metabolized than to calories consumed (20), |

Holt (20) believes that one of the reascns fopr the
differences in the literature of recommendations on thise
mine reguirement i& due o the ldek of um&farmity'af the

diet; the more uniform the diet the swaller the requirement,
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This may be a result of blosynthesis which is apparently
fécilitated on constant dlets (30).

-'@he-Qweaﬁion of buman adaptation %o low levels of
ritamin supply has roceived gome attention in the literas
tupe. Mitchell (28) recounts the work of o physiclan in
Jave who determined the thiamine ocutput in the urine of
[ 15 Javanese subasisting upon thelr native diste and in gpe
?a?@ntly a normael @ﬁaﬁe‘ﬁf hoalthe He found the output
was low in comparison with the vslues found im:bhia coune
try. He stated thet with test doees the percentage regove
ered in the urine was not sybnormgl 50 apparently the

geturation level of the Ligsues was low.

NTAKE OVER RECOMUENDED ALLOTANGES

Animal experimente show that at a certdin point a
platean is reached in growth beyond which there ie no furs
ther inereage with increesed ingestion of thismines Addie
tion of thiamine to infants and childron's diets hsve
given inconelusive results but Lt is apparent that ine
oreasing thiamine in an othervise normal dlet results in
increased growth and mors stabilized rates of growih (40,
41, 9, 35} La?@e-ﬂeseé are not Loxie (37) but are of no
advantage a6 they are poorly absorbed and yapldly exe
ereted.

Inereased thiamine has o benefieisl effect on the
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appetites Behlutg (38) reports that with 52 children
raﬂéing&ﬁﬁ'ag@_fﬁém-ﬁ to 1k years there wap an inerease
in food conumption of 17 to 257 when the thiamine in the
Alet was ‘increased SOF.. |

. Haprell (18) deceribes an interesting study of the
 €£§§&§ @£*aﬂ@@ﬁiﬁhiamﬁmé on iaarning‘, She divided 104
,shﬁxiwﬁhf@? aversge age of 1% into two well matohed
gré@p&,;@n@ @ﬁlg difference being the addition of 2 mgZe
of iﬁiamiﬁ@ b0 the diet of one group and placebos to the
06@%@@1 groups Leéarning was measuyred by 18 activities,
Doth m@nﬁ@l‘aﬁﬁ phy@iéal, which were selected for objectie
vzty'am@ seewimg»,.wh@ thioning group wmavaéhaigﬁgntly
superior in making gains of 7 to 875 over the controls;
sh@wing an avaraga &mér@v@m@nt on all ﬁaék@ of 278, Ale
though wany of the individual scoves for thiamine-treated
and conbrol groupe were not significantly different, the

trend was entirdly towards betisr seores for the thianings

treated groups

Distery studies dc not direetly measure Lhe incidence
of malputrition (existence of boly abnormelities ss a ree
sl of nutyritional Beficieney) but they serve a&s an indie
cation of its likely ac@urrénc@‘@r aboences When ¢linteal

determinations of malmutrition are made in connection with
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'aiatﬁry.squGya a mach botter idea of the hoalth of Lhe
group is obtained. The estimates of various investigae
tors, woxﬁ&n@ with similer population groups, may rmﬁge
from an ineidence of almost 1004 to prastisally no malnu«
trition (10). This is duo teo the lack of uniformity in
the methoda. of sﬁudy-ama the different criteris ueed in
eﬁalu&ﬁing deficionsye

The thiamine content of American Aiets, oblained
from food consumption records, was ostimated in 12939 by
the Buresu of Home Foonomice of the Department of Agriculs
ture (43)+ Scvenbty~six porcent of the fawilies failed to
veceive 500 Internstional Unite of thismine (1.5 mge) per
peyson. The everage American diet, prior to the enriche
gent of bread and flour was estimeted by Lang Jounson and
Williams (1942) (23) o bo 0,8 mg. por 2500 calories.

They estimabed that with enrichment of f&émr and bresd the
imake should bo incressed 0 1.3 mg. per 2500 caloriess
Tiis would be approximately 0.5 mg. per 1000 caloriss, so,
the average popmlati@n should now be yeceliving clossd Lo an
m@équat@ amount of this vitemin,

Chomical analysis for three week periods of the diet
of 15 women in a housing project in Texas {48} showed
range of intake of 0.27 to 082 mg. of thiamine daily with
an average éf-@.ﬁl mgs The National Research Council (14)

recommendation oy sedentary women ig 1.2 ags OFf the 15
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women otanined none shoned @&a@m@&@@l@ polynsuritis bubd
twe shovwed plantay dysesthosia.

Ganedion studics by Perguson, Leozen and NeHenwy (13)
illu@p@éﬁé the gread 41eforence 4 intorpretation of the
@@@@@a@y of n diet meeerding to the @&aﬁ@aﬁﬂ unaeds From
ono ook food reeords of high school otwdents thiamine ine
bako wae calowlated, Only 447 of the girls and 308 of the
Boyo had on iatske of 70% of the Hatleonal Reccarch Councily
sbandard of 046 uge per 1000 celories, whoreas 99% of tho
gisle and 98.7% of the boys woge abeve 707 of Heyo' (21)
rescommondation of 022 nge, por 3000 ealovisss Jdccording
%o physieal onamingtlions 785 of the girle and 855 of the
boys hod ondellent o good hwalth.

&n engmple of the use of bloed %ests in detornmining
aubritione) sbatus is reperded by Wilsen (47). ' The Wood
pyruvie acld lovel of o group of hospitalized children in
Englond averaged 0,99 mg. por 100 ml, Since this result i
similer ve the average figupe givem by Vertis g gl (49)
for o grevp of Ancrican childPen, the English investigetovs
conclu@ek that there was ne deficloney in their diets,

Patimates of the thimmine intake of children Fouy te
twenty years of ago im an oyphen home (18) gave for 9 days
& range of 046 ©0 1.3 mge with on overege intake of 0.9

mge por days The meam age of this grovp uas 13 yomws 8
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monthe, and to meet the rocommended stendard the intake
should have been nearer 1.3 mgs per days

'. Studies of the food cousumption of pfesehool childe
ren are limiteds Four boys ranging in age from 40 to 55
months (36) received yespectively 376, 568, 606, and 611
Sherman~Ohase units of thiamine on the basis of anslysis
of ono day's foods decording ta'ﬁqa@nb@rg!a {37) states
ment of eguivalence i.e. 2 ﬂherman;ﬁhase tnits = L I.404=3
MmeBes the averege dey's total wag 810 wmegs of thiaamine.
Per 1000 @alé?&@a they received an average of 506 wege

The 22 ¢hildren, four to 10 years of age, raporﬁeﬁ in
ﬁ@nemn‘s'a%udy {5) chose diete contalning sn average of
D00 mege Or 450 moge per 1000 calories.

From these studies it can be seen that recomzoniations
for minimel adult vequiremendy vary Tfrem 0.128 to 0.50 ng.
per 1000 suleries and the Hational R@ﬁearehlewum@illhas et
its standard to give a mavgiﬁ of safety over the highest
minimum requirempnts. 3Studies af preschool ehildren are
limited, but indicste that g recommended allowance of 0.5
nge per 1000 calevieg 15 none teo highs

Methods of determining cerly wmabtritiensl deﬁsimunesafe
83111 in the experimental stage but & Gally excreotion of
thianine of 207 of the intake 18 considersd an indication

that the recent diet hag been adeguates
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Dietary surveys generally show & Goficiency in thiamine
wh@nutné Hational Research Council'e recommendation is
taken &8 o stendard, The two studies reported here of
thiemine in children's diets deseribe ean intake close to
the recommended allowanees, |

Further otudy of thiamine in the normal diet of heale
thy preschool children would give an indication of the re-

guirement for this age.



CHAPTER IIX

- Duplieastes of 4ll food eaten by three preschool
children were analyzed for total thiasmine by the thiocs
chrome metheds Collections of food were made for seven
days fox tvo c¢hildren and fourteen days for the third
ehild during the monthe of February and Mavehs

The children were chosen for their sgpparent health
'and-good appetite and the willingness of the mothers to
apoeigt in food collections, 7Two were the children of colw
lege professors and one was the shild of the author. The
one girl in the study, V.0., was 48 monthe old, weighed
forty pounds and was forty-four inches talle. ©During the
preceding year she had gaimed six pounds in welght and
four inches in height. J.H., a doy, age 45 monthe,
‘weighed fiftyeone pounds and was forty«~five ineches tall,
Previous weight records were not available, The third
ohild BsE., & boy, age 35 months, weighed thirty.six
pounds and was forty inches tall., All three of these
children are well above the average in height and weight
for their age. {(29), Within the provious year the child
ren had been examined by a physiclan and were found to be
in very good heaplth. KNone of the children had dental
caries.

The cellection of food was interrupted in the three



¢ases due to 1linese (colds and chicken pox)s Collections
were not pbntihm@d until the chil&fem wers well and eating
mofmailyi |

VaCa and JHe &ﬁtenﬁ@@ the College Nursery Seh@@x"f@r
£ ouy méﬁmimg hours and B.H. the Corvallis Nurgery School
for the full dayes They ate thoir noon moals at schools

The Tood given do each ¢hild to eat was first welghed
on a dletetic balanee or weasured in cups and spoonfuls
and the amount recorded. &Any food not ssten or spilled by
the ohild waé'@ﬂb%r&dﬁ@d from the total and o duplicate of
the food eaten was taken for amslysiss At the nursery
sehool the weighing of the food and the collection of dupe
licates was done by the suthor or dy an assistants Dupli-
cates of food eaten at home were gollocted by the mothers
who were eareful that measurss and wé&ghﬁa were exaet and
records ¢ompleto.s

The duplicate samples of food were stored in covered
frult Jars in a refrigerator overnight andthe following daythe
day's total was mixed. The solid food was ground twice
through a food grimder and utensils were washed with dice
tilled water. The liquids were oddod end food wae weighed,
This mixture was thoroughly blended and sampled for thiae
mine analysis, Vitamin preparations taken 5y the ch&léren‘
were not included in the food analyzed,

Total thigmine in the food was caleulated and the
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&hiamima/aaler&@'wﬁtié @eﬁeémin@d¢ @alorias.wer@ e8linge
ﬁeﬁ'using Taylor's table of food values (42).

A pimple sooro eard baged on the "seven basie" food
groups waes drawn vp Lo evaluate the diet as a whole
{ps 23)., ©iges of sorvings used in the seore card which
shildren of this .age ¢ould be éexpected to teke wers based
on Lovenberz's {24) veport of food intake of preschosl
childrens On this scalo 100 percent signified thet the
ch&lg is gotting o good diet whieh presumably meets his
m@@ds; It would be possible to meet the requirements by
other food patterns, but this score card ic an attompt to
provide & simple quick method of assessing the quality of

the dlet eaten by American ochildren.

4 modified Hennesey erd Cereccdo (12) thiochrome me-
- thoed was used for ﬁabérminatiOA of votal thiamine. The

basis of this method 1s the oxidation of thismine Lo the
fluoreocent compound, thiochrowe. %he iantensity of thie
flusrescence, whiech is proportionasl to the concentrgtion

of thiamine, can be msasured by an eélesitronic photofluorow

meter, To obtain free thiemine for analysis the samples of

food in dilute acid tmst first be incubated with enzymes
which will hydrolyze the compounds of thiamine and phose
phate, carbohydrate and protein.

Tuplicate eone hundred. or twe hundred-gram sanples of



To Evaluate the ABequacy of Diets
'@f Children Three to Four Yoars of Age

Food Group Amount for Score
- ' _the Day 1alf Complete
1. mlk uRg ., Helf e
3 cups 20
243 cups i5
1-2 cups 10
- served 5
2. Butter 17 10
| served 5
%, Leafy or green or yellow 1/4 eup 10
vegetables served 5
&, Any other vegetable 1/4 eup 5
B gerved 2
S@i'@range, grapefruit or tomato 1/3 eup 10
o served 5
'6,',Othar‘fruat 1/3 cup | 5
: served 2
7+ Meat, £ish, poultry, cheeae, 1/4 eup 10
<} o drie@ b@ana gerved 5
"8+ Esggse 1 1o
served 5
9., Whele grain cereals or ene
riched 2 servings 10
a) Bread, 1 slice 1 serving S
b} Cooked eesrcal 1/3 oup
10, Vitamin D concentrates 400 .U, 10

1005
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tlie food mixture weres welighed and ground in o Varing
- Blendor for five minutes with an equel volume of 2% acetile
acids One hundred grams of the resulting mixture were
transforved to & 125 mle Zrlenmeyer flaek and 10 ml, 3%
Polidnse solution, made uy in a buffer at pH 4.5, sdded,
Flasks wers corked and kept In on oven gt 370 to 400C. for
at least fourtaen houra. Contents of the flaske were then
Tiltorad by suetion, the first fow millilitere of the fils
trate being discayrdeds

»mwn m e aliguote of the extract wepe pipetted into
glage octoppered eylinders and contents madeo up to 5 mls
with distilled wator, TFour drops of the oxidizing agent,
one pereont potassium ferrigyanide solution, wers aldded
to‘each cylinder followed by thyee mli of fiftsen percent
sodiun hydroxide and thirteen ml. of lisobutanols TFor each
pample # Dlank determination was made by the omission of
the ferricyanide, The purpose of this blank anslyeis vas
to measure flusrescenee not due to the oxidation of thige
mine 1o thiochrome. The eylinioers were shaken for one and
a halfl mintiass and %hé contents poured into separalory
funnele« The alkaline agueous layer vas draun off and
discarded and the top isobutanol layer, @cmtaining;tn@
.thloehr@me, way @omreﬁ.ofﬁ into centrifuge tubes. Puo Lo
4 zmg. of anhydrous sodium sulfate, a drying agent L0 res

move the laat trases of water, woere added to each tube.
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Tubes were sentrifuged and solutions poured into dry cue
vaﬁtég end read tmmedistely 1n‘alawl@mam electronic photo
fluorometers 48 the instrument sensitivity varics with
the intensity of the mercury vapor lamp the sensitivity
was chocked immadistely before each test by inserting &-
cuvette of the giable refersnce solubtion guinisc sulfate
and the insbtrument adjusted teo read 50 on the galvanometer.

To standardisd tho fluorometor the inetrument was set
ad 50 with the standard quining sulfate solutions The doe
fleetiona of the galvanomeher sauned by thismine selutions
of knoun strength oxidized to thiochrome in the usual way
were measureds The otrength of‘the thiamine @miati@n is
direstly proportional to the deflection of the galvanoncs
ter reading, A cﬁrve of veference wag oonstructed from
thege data. From this ¢urve the numnbsr of mic?ﬁ@rama of
thiemine in each aliguot ecould be ealéulat@ﬁ and congaw
quen%iy the number of wmicrograms in the tatallday'a food,

Resovery of thiamine was tested at the b@g&nm&ng of
the experiment by treating e esemple of the food in the
game way using 2 ml. of thianine standard solution, cone
taining 5 megs thiamine per ml. for sach 98 ml. of 2% aces
tic acld used: Within the limits of eikperimental error,
which in this ¢ase was aboul 15 percent, all thiamine was

recovered.
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Standard Solutions
Guinine Sulfate

Solution Ar 0,0108 gus, of quinine sulfate in one
liter of 041 N sulfuric acid,

Worklng standard: 8 mle solution A in 500 ml. 0.}
I sulfuric &eids

Thiamine Hydroshloride
Solution 4 5 ng« Thismine in 100 ml. 20 pereent
ethanel whish has boen brought to approxe
imetely pH 4.0 with 0.1 N hvﬁ@@ahl@?ie
aold,

’G’Mrklng standards 10 nml, polution A diluted to 100
- mle with water brought to pH 4.0

Reagents
Sodium hy@r@xide 15 percent: 7% gumg. sodium hydroxide
: in 500 ml. dietilled waber plus 5 gus.

bariuaz hydroxides

Potassium Perricyanide golution: 1%«

fodtum aootatosacetlic acid buffer: 5% mlﬁ‘glaclal aCew
tic acid, 110,5 gus. %ﬁCgH Ope3Hp0 made
up to one liter nith aiati led wator
(pH 405) »

Acetic acid 281 made frequently from 207 stock solution.

Isobutenols which shovwe a flueraseenee not greater than
distilled water.

Sodium gulfates anhydrous.



CHAPTER IV

BESULTS

As ghown in Table I the average daily thlamine ine
take of the three ehildren in thie study was 560 meg;
aalbr&es averaged 1286 and the average thiamine/calorie
ratio was 43% meg: per 1000 calories, This figure is well
sbove the minjmum inmtake reeo@meﬁ&ea by Holt (20) of 0.17
to 0,23 mgs per 1000 calories for adults and above Melnjdk's
(292) minimum of 0:35 ng. per 1000 e¢slories , but 137 lower
than the National Research Council's recommepdation for
children of 0.5 mg. per 1000 calories,

The girl, V.Cs, age 49 months, had a range of 425 to
863 mog. of thismine and 1216 to 1668‘calories in her &iet
during the seven days of analysis, This averaged 666 megs
thiamine and 1434 calories which 18 a ratio of 4064 necg.
per 1000 ealories, Her diet for the seven days wae scored
849 secording t6 the scele useds

There were 486 to 667 meg. of thiamine, averaging
562 meg, and 815 to 1714 calovies averaging 1231 calorice
in the dlet of JiHs age 43 monthe, His diet for the seven
days was rated aa'%ﬁ% ond the average thiamine intake per
1000 calovrics was 456 meg. |

The duplicate lots of food eaten by B.H« age 35-36
monthe were ¢ollected for 14 days. Thiamine intake in the
first 7 deye ranged from 294 to Ti4 meg. and averaged



TABLE 3

Thiamine, Calories and Dict Score of thoe FThree Children

Folle

g@@&‘ :nSW
. : , , 3 1s%. weoelk  2pd, geok
Day (Thia. Cals Diet Thig. Col. Diot | Phig. Cale Dist | Thias. Col. Diot
e o108 Scere« MCH e _ &@@ﬁ@' WeG e Scora| nege Score
2 752 1228 76 887 - 1714 8% 407 ° 12631 75 | 456 14868 60
2 515. 31487 85 332 1493 85 586 1391 78 | 848 1443 80
3 872 . 1216 &80 643 1549 80 7314 1053 756 | 467 148} ¥it
4 86 163% 90 488 836 7§ 294 T2 88 518 1322 TS
S 425 1368 78 587 236 7C 402 1603 80 | Tt 14056 75
& 878 1668 €5 488 8% 738 381 geé 70 358 1108 80
7 863 1301 95 526 1174. 75 543 1483 85 554 1268, 5

&V@rc 566.7

1454 66 562 1201 76 260 1128 6 | s2d 1: 75
Thige 464 megs. per £56 mego. por 434 mege pey a@@ HGEs POr
mine 1000 calos 1080 ealy 1066 cals 1000 eals

Averefe Thianinse

Average Calories
1286

Avorage Tulamine por 1000 calories
4385 meg. per 1000 calse

560 meges

s aninpiogs

m=————
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'290 meges, and the diet contained 884 to 1493 calovies
 with an average of 1128 celoriese¢ This represents 434
mégw'per]$60@3eaiowiaas The diot ssore for this week
was 6@%@ The second wesk ahoﬁeﬁ thiamine as varying from
354 o 771 meg. with a nesn of 524 nege and & caloric vare
jation of 1108 to 1452 averaging 1350 caloriess This
amounted to 388 meg., per 1000 calories and the dlot wase
peored o8 T35

The food eaten by sach ohild during the peried of
collection is given in the appendix.

JdsHs's nursery school fool wag analyzed separately
from the home collections This wes done to glve an indie
cation of the amount of thiamine supplied by the nuwrsery
achool meals. Table I reperte the dale which shows that
for this ¢hild the nursery school was supplylng 3% persent
of the thismine he obtained during the seven days of anal-
yeiss There was little difference in the average amount
of thiamine for the five g6hool dayé as compered with the
tve daye when all meals wepre oaten at home.

The average thiamine intake of 560 mog. obtained by
these ehildren in the seven days of study is lower than
the 810 mog. (estimated from @herﬁan#@hasa Unite (37)) re-
ported by Robb, Vahlteich and Rese (36) for 4 preschool

boye« Por 1000 ecalorics these 4 boys received an aversge
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TABLE II

Comparison of Thismine in diet of Home

‘&nd Behool Meals as Eaten by J.H,

Day Thiamine

in home

__qolleetion

“mremne e

in gehool Thiamine
0011@0%19&

e«

g
~botal

”;ﬁ‘ﬁf"

meB+ topar  TOEs

373
493
345
291
323

F N oo & w

56
76
T2

59

61

203 3% 526

204 LY 667
w9 24 643
141 29 486
200 41 - g

&ves %65

65%

198 358 563 1007

dﬁsveq

i
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of 506 megs ag compared with 435 mog+ in thie stedy. Their
analysie'waa of only one ﬂay‘e.fqaé and was atated in
teros of BhermaneChase Units, oo little comparison is pos«
sible between these twe studies.

Tﬁ@e@&&@?@@ im&ékej@f these three ehildren 35«48
months old, as esnimaté@ from tsbles (42) averaged 1285
calories with a range of 815 to 1714 caloriees This i
ﬁimilar'ﬁa amgunﬁs reported by Henn and Stiebeling (16) of
1288 oal ories for‘ﬁawﬁﬁ monthe old c¢hildren and 1255 calors
tes for 36 te'&?»m@nthﬁ. ‘

The secoring of vhe diet a8 g whole was ueed as & sl
ple method of evaluatlion. (sec seore card,; pe 23} Howe
ever, the fact 48 spprociated that even a perfect scors
does not necessarily gusrantee & dist adequate in all ese
sentials. Thé seven bagic foods nmade up the totel score
the basie of which was 208 for milk, 107 for butter and
fortified margarine; 15% for vegetadles, 13% for citrus
fruits, tomatoes and other f?u&t@, 10% for meat, fishs
poultry, chesse or dpried peas oy beans, 105 for eggs, 109
for vhole grain cereale and in additlion 10% for vitomin D
concentrates or fish liver oilss

The diets of VeC., Jell¢ and B.H. scored 84%, 784, and
7i¢ rospectivelye A& study wads by Hardy and coworkéws {17)
oF 7363 ¢ity children whose diet was seored on the basis of

food groups indleated that the "diet pabdterns of 72% of the
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children faile@ to meet even & low standard." Since the
children in this study of thismine intake were the ¢hilde
ren of euli@gw profesgore and a ¢ollege student and wore |
talting a meel z day at nuysery school it 18 to be oxe
pectod that their diete would be goods
A compariceon of the diet scores for the week ghow
'ltgat all three childven tended to be low in the smount of
" Yeafy or green oy yosllow vegetables which they ate. Butter
rarely resched the amount of one tablespeon but thie is not
gerious in children's di@%s if they are drinking recomnende
ed amounte of whole milk and Raking fish liver oil regulare
1y.

VaCy and JHs ate &b lozet four egge a week but BlH.
had them gserved to him but s¢ldom and then would eal only
a emell emeunt. Milk %@/afiﬂk avarég@@ between two and
thres oupe a day for all thrse ¢hildren, being least for
BsH. Yhole grain oy enriched cereals were adeguate for
ViCo and J+H, but were very low in B.H.'s diet Guring the
first oeven days and slightly low during the second periocd.

The thres ohildren drank fruit julces well. J.H. wes
the only child whose dict hed a suallor amount of meat,
fish or cheese than recommenbed. His diet was also lower
than recommended in the smount of fruit eaten,

There 18 only slight relationship from day to day
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between thiamine and ealorie:&nﬁake op thismnine and
dietary adequacy a8 Judged by the score oaxd, but the
diets which are high in tﬁia¢&ha arce those which conbain
a very good @@u?@e‘of thiﬁ‘e@sentiai nutrient e.g. vheat
germ, liver, pork or & larger than recomponded emount of
whole grain or enriched coreal or of milk (see menus in
appendix). The diet acorea however t,em to be higher as
the ealories are hi@h@ﬁ‘&nd&caﬁﬁng that the ‘guantity of
protoetive Toeds as well as qéality of the dists affeots
thé 30Qr@g | |

The seore caxrd is made up to give half geoxro when the
food weeoumended is ab léas@ perved, even though the child
does not eat the recemm@ﬁ@éd am@gmﬁw The-ﬁgeqyen@y of the
oecurrence of half scored, @fs‘p@&@lly for ms{e;ammem egge
and wholc grain cereals showsthe impé%t&aQQ pzltrainxng in
food likes as well as planning and prepayation of adequato
mOALE « |

When the average of -the seven daye' food consumption
for cach child (Table I) ism considered the ﬁzgheat diet
geore and ealorie intske (V.C,) gave the largest average
smount of thiamine with the best thiamine/calorie ratio.
However, the second week's record of E;H!% food intake
had a slightly incrensed diet score, inereased calories
and an increase in thiamine intake but the inerease in

thiamine was not proportionsl to the calories and there
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were only 358 mog/l000 calories as compared with 434
meg/1000 enlorics for the firgt wosk. This might bYe a
further indication that ﬁaéiﬁeﬁ planning for a well bale
anced dlet contalining the seven basie foodo the.foods ime
porbant for thiamine content smust be cwphasized.

&z a yesuld of %hiﬁ shudy it is éppaﬁemt that the
diots of thesce throe preschool children, under normal bub
favorable conditions, did not quite meet the recommended
level of intake for thiamine made by th@‘ﬁéﬁimnal Researeh
Coun¢il. ‘Eithor these s%anﬁarﬁe are too 1iberal or it ro-
guires good planaing Lo supply a well balanced diet and
| care in regularly choosing food whish 1o & £ood BOUYred of
thismine.



CRAPTIR V

| The food consumed by thres childpen, 35 to 49
nonthe of ages wes anslyzed for total thianine and eale
culsted for total celorice for sevem day poriods for two
| of the children and 14 days for the third. The average
thiemino/ealorie ratic was 435 mog. per 1000 calories.
The ratio was 464 meg. and 456 weg. per 1000 ealories
rospeotively fbr twe childyen and 434 mceg. and 388 meg.
per 1000 calories for the third child for twe gevensday
Periode s |

An gvaluation by mecans of a score scard based on the
gevent basic food groups indisated tnat &n generél leafy
or green or yellow vegelables represconted the food group
vhich was most often low in the three children's dlets,
The ehild who had the lowest thiamine intake was partis
cularly low in eggs and whole grain or enriched cersals.
The children averaged betwsen two an@nihﬁ@@‘@up@ of milk
daily. Thiamine intake wao higher on daye when good
sources of thlamine, such as whseat Berm, pork, 11?@3, oy
good quantities of milk and whole grain or enriched cerw

eales were included in the diets It 4o evident that it
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requires oare and good planning to obtain the recommended
amount of thiaminé in each dmy's dlets

These results show that three normal, healthy childe
ren under favefabie cireumstances had a tﬁiamin@ intake
thirteen percent lower on the average than the Naﬁional
Research Council's (14) recommondation of 0.5 mg. per.
1000 calories. |
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AND
DIE? SCORES



ViGa Nos ly Pebs 5y 3.945

3%
Eoﬂe phosphate 1 .
ik 3/4 .
Fge, fried /2
Grahan cracker 1
Bacon 1/2 slice
1/2 ¢.

Bean goups canned %/4 Ca

Rolls, sweel i .
Honey 2 %
Butter ' 3 te

' 1 ¢,
Sm@l%, fried 4 medivm
Potato 1/2 small
Carrod l/n medium
Jello 2T
Jelly Roll 3“«11&3:.:{ 1
Creamed c&bbaga 17

A 17
Apple 1/2

;o"?r@pa‘cleum'peré;‘ |
1 capsule ealeim & viosterel

Thiamines 752 Beg.
Calories: 1228

15
2. DBublter 5
Fe LeBaYs vOgeee %
4y Other vege 5
5« Citrus 0
8. Other £ruit 5
Te :\'ﬁ@-at, et 10
8s Eggs 5
9y Whole Grains 10
105 Vitenin D }%

70%

wehealy or green or yollow
vegetables

Velo HOw 2, Fobe. 5, 1945 42

Y 117 5 9
 Bone phosphate 2 b
B lk 3 4 ce
Eggy, fried /2.
Bacon. 1/@ slice
Toast . Y/2
Eut%er ) A A
neh "'_‘ .
ﬁ@a Loaf 35 gms.e
Baked ﬁotato 42
Carrote, cooked 30
Cauliflower, raw &4
Tosst, wews & bubter &4
Milk 232
Erui% g@latin 76
86 gms.
\53 .' " ~
'Beafg roast 2" w4t pyrev
Potato 1/2 medium
Creamed corn 27
Carrote 1/2 medium
Peoches 3 holves -
1/& gojulce
Gravy
Hilk 1/2 Oa
3

,@Ldrogaimléumfp@rao
1 capsule calecium & viesterol

Thiamines 515 mCE.

Calopieny 1427

Hlk 15

Butter 5
z LeigeYs VETe 10
4, Other vege. )
5¢ Citrus 10
6+ Other fruit 5
Te Neat, cto. 10
8. Tgge 5
9. Vhole grains 10
10s Vitamin D 10

B5%



‘V.G, MO‘. 3’ Fe’b' ?’ 19&5 VUC; N@v 4’ Z‘*ab.‘ 9,\ 3-9'!’3'6 |

reakfa

xﬁmrkf@ﬁ;

Vyanges slices 2/3 orange Lgp 1 large

Pablum 4 P&%lum 37T

Bone phosphate L t, Milk 111/% 6.

- Serambled egg 17 Toasy 1/2 slice

Toast 1/2 slice  Bulter ' L b

Butter /2 v Biaemberry Jom 1t

Ml - 2/3 ¢s . 1 :

Ohhese 1% . 62 gme.
uneh - ﬁehool : Potatoss, mashed 47 gms.
iik ' 241 gmad, Brocaoly a4

Liver, baked 25 Toast & bubier 5

Hed beets 2 Celeyy 1

Poas 30 18idk - ’ 249

Tpast & butter 3 Tapioca sustard Bl

Carrot sirip 1 Gaka 14

Ico cream 4% / EHS

{ake 28 T0

Midemorning Schook Ding

Orange Juice 80 gus. ﬁam”urger patty 1 medium

2inn FPotato i t.

Chicken 1 leg Cauliflower 1%,

Creoanined celery 317 Broceoli 27T

Potato 1/4 emall Pudding, cornstarch 3 T

Uake, gold 1 wodge Orange /3

H&lk 1,2/3 ¢. ODoughnuts 11/2

Byread, plain L glice
Roll, osweet 1/2

itamin ayationg Betwesn meals

ioww3MWmmm; range 2/3%

1 wafor oelcium & viostorol Cheese spread 1 t.

Vitamin pre varationss

Thiamines 672 megs m:eum'percn
| 1 ealoium capsule & viosterol
Colories: 1216 Thiemine: 756 megs
Score Galariea@ 16%5
Is hAlk 20
2+ Butter 5 seare
Be: LisBe¥e VOGs 5 e HAYR 15
4, QOther vegs 5 2. Butter 5
5+ Citrus 10 By LeBa¥e VOZ. 10
6+ Other fmit 0 4y Other vegs 5
Ts Heoat, otes 10 5. Citrus 10
8: Egage 5 Ge O%har frult ]
9. Whole grains 10 Te Neat etcs 10
10, Vitemin D 10 8. Ygags 10
8% 9. vhole gra&na 10

— R 10« Vitemin D 10

#¥ot included in anslysis 209



V'GQ,N@. 5, Febs 11, 1945

Breglitfant 5
Cream of whaat 27T
1k 11/4 c.
Ezg, £ried 1/2
Bread (garlic) 1 slice
Butter /2 ¢.
Lunch Home

alami, Ssusage 2 glices
mik 1 ¢,

" Strained peab 1 ¢,

A@ple sauee 1 o
Pish } 37T
Graen baana 21/2¢%
Butter 1 3.
Custord pudding 1/3 c.
Milk 1 ¢

Grsham eracker 1

- clives‘. ripe
2 chocolate candies :
1 slice wews bread,dry.

1 caléium wafer .

Thiemines Aaﬁ nese.
Caloriess 1568

K vy 20
2 Buﬁter 5
3e LiBeYe VOB, 5
4i Other vege 0
6, Other fruit 5
Te Yeat otos 10
8. Igge 5
9¢ Whol@ grains 10

‘ ' 705

FHob “inoLnded in snelyveis

VeGo NOo 6$ Febe 26,.19&5

Broakfas

Pablum 4 P

Milk l 1/3 (430
Toast WiwWe 1/4 slice
Peaches, canned 1/2 ¢,
Butter /2 t.

' o 254 gms s
SQrambled.egg 52
Baked potato - 43
Spinach 33
Carrot strip 7
Toast & buttey 6
&pplaaauce , 77

‘ning & Dol
T4 goee

. _ 5&0 Xi“ﬂ/lt}"
Baeﬁ& , 21
Pobato, boked 1/2
M1k 2 G
Prunes - 6.

1/30.julce
Ceckieao arrowv@ot 2
) _Hheal

t T 1 1/2 slices
Brownie 3
# t amin ¥ ‘9&:‘ e 1 O f )

Super Dy 20 drops
1 ealcium wafer
@nlamine: 679 mogs
Caloriess 1668
gggr
Hilk 20
2‘ Butter 5
3« LeBeYe Ve 10
Dther vegs 5
5& Citrus - 10
@ Other fruit %
Ts Neoat etce 1.0
9y ¥Whole graing 10
10. Vitamin P 10



VeCs Mou 7, Febs 27, 1943

ablun 4 7
mmc 11/3 ¢
. Eem, frisd. in buttey 1/2
Bread, W.Ws. 1/2 slice
Butt@f - 1 ta
236 il
10
iver 6
Cabbege in milk 18
Celery 8
Toast and butter 5
Potato, boiled 21
Buttor | 2
Tapimea Gu&tarﬁ 46
Orange Juiea o 67 wmd.

Creamed ¢hicken & v&ai 2 T

Broosoll
Povato 1/3 med Jum
Gorn, cream style 3 by
Milk Ca .
Strawberry 6

2 T juice
Biacui baking powder 1

4

uuper'ﬂ:?. arvpﬁﬁ T
1 wafer ealcium & viosterol

Thiamine: 863 moge
Caloyiess 13501

20

s BU .10
Be LeBeYs Vegs 10
Sy Other veg.s ' 5
6. Othor fruit 5
Te Noal ebce, .10
8§ Eggs 5.
Whole graine 10

1@» Vitamin D ;%
Glot ineiuded in analyeﬁs '




J @.ﬁ.“, HNos :15 Febe 15; 3.9&:5
.kfa‘%

de8s ilos 2, Febs 17, 1045

D "ineluded in SRALYS1E

Bye: ! - Breakfaat
Orange J« strained 60 gmse Tomato julce 100 @ms +
Wheatsworth- gereal 68 Kiik 200
Cream and sugey 18 Vheateworth eereal 82
Prenchh toasd . B4 Par , 4y
Syfrep 30 Tongd Wate 28
M&lk : 186 Bu%ter ' 2
';- : b 4 o 200 gms .
ﬁa?ed potato 32 meat, p@rk patty 52
Peas, dbutbered 16 -Pat&to, boiled 56
Carrot stiek -1 Broceol i 26
Toast 8 Turnips raw strip 6
ik : 277 Apple sauce T4
Ice Gream. vanilla 91 G@@ki@ﬂ 12
lad, lettuce, carrod 10 gmsbmilk ' 220 gos.
whipped cream . e@uv, e 50
Deviled ogys 108 £ eyackers 8
Potato & vutter, baked 30 Liver sausage 17
Sandwich, pesput Toughnut 26
bhatver & Jelly 20 Bear elaw, sweet roll 45
ilk 190 ﬁerriea 90
Apricot & Julee, » ,V; inin preparationg®
hema canned 86 a'ﬁqaivba 4 & D Heliver 0Oil
Bet 1 meals School l tablet By
””4.analya®' wiﬁh home meal
Tomato Quice 89 Thismine: 532 meg.
Tt gquib%s P B HaliVer 041 o
1 tabe By containing 1 mge Calories: 1473
thianine chloride )
Thiamine: 66T moga 2COK i 15
117 : % » 11K 15
ca;crieﬂs 1714 2, &mtt@w 3
L2 Fe  Logele vEGe 5
1s 15 &y OLhOT VOE. 5
2y ﬁuﬁter | 3. . Bs Citrus : 10
Jo LageJe vogs 2 6+ Other fruits 5
4y @%h@r vels 5 Te HNeab etes 10
3y Cibrus = 0. 8+ Sgge 10
§° "‘%’5“%&33‘ fruih _ 5 9, Whole Eraine 10
[» Koat oto. e 10, Vitewin D 10
- 8y Eggs 10 %33‘;;
Gy Whole grains 10
10« Vitamin D %g_
55%



Jdetls Wos 3, Febs 19, 1948

Broakfast .
5rahge nice
Yheatsworth cereal
ferambled egg
Toant wawe
Cocon

AR

Buttered peae
Carrot stick
Brown vice -
Tongt ey
Eutter

64 gmss
80
70
16

168
170
4

8BS o

Brown rice & chee@e

sauce
Hamburger patty
Spinach & egg
1/2 gweet roll
1/2 doughnut

Ie@ Cream, ganilla

1 51 tableﬁ ,
663 magw
1549

Thiamine:
Calories:

Score
o ¥ilk
a o Butter
Fe LeSaYe VOZe
L, Other vegs
S5 Citrus
6gr Other fruite
« Lgme
9¢.'Whmle graing

10
0

10
0
3

10

Bz

Qhot Treluaca i1p Analysis

10, Vitamin D

Jile Nos 4y Febi 214 1945
cakfaot C

bresh grapefruit e« 60 gnmae.
Cereal ; Wilrs 64

- Eggy soft boiled 16
Bagon 5
Toast wiws 20
Butter 2]
Jam | | T
Teméto ju1ce 5 gaig

1k an 62 gma

Apple&auce 3%
Boef patties 3%
Gravy 15
Mashed potato 56
Brocooli &
Cabbage leaf 3

: Taaat & butter 7
3 — 200 21t
Lettuce 6
Salmon.loaf 40
Canned pesachee 45
Broad wevh
Butter
Jelly
Cooky

Yitamin pre
$qu1bba Hal!
1 Bytablet
Thiamine: 486 meg.
Calories: 956
Seore
1o Blk 5
2+ Butter 10
B¢ LagBuye Vege 5 -
4o Other vegs 5
5. Citrus Y10
64 Other fruit )
7;“ Host etcs ' 10
8e Egge &

- 9. Whole grains 10

725



J*ﬁ* flos 5, Hareh 5; 1945

range Jjulce - 50 gos.
iilk 185
Cereal ; wheateworth 60
Toast & milk 40
Egg, poached 20
' iome
B&kz@ﬁ potato - %8 gms.
Butter : 4
‘Saussge patty 28
gauliflover 6
Milk . 200
Pie, apple 14
binner-" ‘
1k 8% gms.
Tommto goup {eream) %0
Roll, white 22
Butter a
Green beans 4
Spam meat " 10
8 gms.
Qmo 3 smﬁa, - 4
peanut butter ER
Jam 1
ER 54 rationnt

uéuibbﬁ B Treor it 1 t.
1B tablet

Thismine: 587 megs
Calovies: 9%6

1e | 15
2+ Butter 5
3 Le@eye vegs 5
4 + Qther VEDe 5
8 Citrus 10
6« Other frult 0
7 « Heoat eto. 5
8: Kggs ' -
9+ Vhole grains 10
10, Vitemin D l@
YQN

% Tot imeluded in &n&lysia‘"”

JHie How 6, Favch 13, 1945

Broakfasgt
Orange 3uiee . 70 g
ik - 200
Careal , Whea%swor@h &

Farina 80
Egg, medium boiled 23
Toast wewe 2

M&@he@'netatoea 35

Buttered spinach - 27
. Bﬁt‘t@z’ 1 B
Carrot sticks 2
M3lk 161
Prune whip _ 36,
rriing School :
%omat@ Juice o4
2upper
Hidk 200 gmo.
MQ@’ white 1@
- chogse sauce 4
Fresh tonatoes : 2
Celery ' 18
10

Squi=ba‘ﬂaiiver 011" 1%,
1 Bl ‘tabletl - :

Thismine: 492 meg.
Galoriess 815

Jeore
2, Butter 5
Se Leeye vogs 10
4% Other veg. -5
S« Citrus .10
6. Other fruits 0
8. Ezgs 5
9+  Whole graine 10
10. Vitamin D . 10
5%



J:8e Moo, 7, Vereh 1§$,1945

N Oranga ;uic@ _— 70 .@ine s
T Oatoeel 70

Milk 200

Hot cakes ' 40

1“ney Stew 60 gme.
(p@tata, ecarrot, peas)
Rav cavlifiover buda &
Toast wewe 10
Butter 1'
Fruit eup (apricote. 48
(orange, banana,applige

mmm "mae —

- 28 gmey
. 1 150 gm3.
: San&wieh, white 22

Salmon Loaf , &5

Bagon 5

Spinach, . f?@ﬁh %5

Ic@ Qream o )]

1 ?31 ‘ta’blca% n o

Thiamine: 526 meg.

Caloriess 1174

gora :
T Milk 1%

2, Bubter ‘ 3

3¢ Leguyo vegs N X ¢

%y . Othey veg. , 5

5¢ Oltrue . 30.

6, Dther fruite 5

Te Maa% oLo. 10

Whole grains : 5

D
10+ Vitamin D %@__

Foded Ih '-aﬁalyéiﬁ?'




BeHe I¢ Hos Ly Pebs Iy 1945

1/2 c. Broak
1/2 vise.
Toa@t strip wiws & o
buttor. 1/2%strip
Canned prune plumes /4 e

Grapegrui& gu e6 ;connsd 1/2 e

Buttered beots 30

Btowe pobatoes; carvols;
pens) beef; brigravy 66

Buttoered toast

felory

Fruit_Jello (whipped

2% "

cream) pe&ch, banana 135 gmes
: -;ugf-;L Rk

Fange § Graperruit 4 /4 g4
@hoe@late mllk

1/2 o4

Dinney
Tilk, ekin 1 ¢
Hasaroni; tometo smuce .

hapburger 1/4 oa
Fried potatoes 1/4 ¢4
Saverkraut 17
Biseuit waws 1/2
Butter 1%,
Apple yoll; white

bread & applesau@e 1/2 e

Y@a@' &ab'etsﬁ(o.oé mgs of
thiamine per t&b@e&)

%&?eg_D Cela0ut R N
Thiamine: 497 megs
Oaloriesg 17¢1

COro s ‘

Ly Hilk 15
2% Butter 10
I Lugsys vegs 5
&y Cther vegs 5
5y Citrus 10
63 Other fruits 5
75 leat otew 10
& Egms 0

9% Uhole grains 5
10» Vitamin B 10

190 gms;

1 azr&p

Blle I, NOs 2, Febs 5

. 1
Frenech toast 1/2 sliee
Sy rup 1t

Milk, skim 1/2 c.

J01C@( gf&@@frﬁ&ﬁ l/@ G
Lunch Beh

leat loaf, beef 32 gus .
Buttered carrots 30
Potatoes (boiled
with skins) 36
Toast w.ve Gbutter 1 strip

-3

Gauliflower 3 bud
Jellgﬁ frult %ﬁ B0s 4
Qrange’juice T Hfil
G@aham gracker 1
Tototo, boiled  1/2 o.

eat, pork roast 37

&ravy 37T
Applesalice 17
Gingerbread 2"x3" x1"
Whipped cream 1T

%ilk. akim
_ t > I

Y@@ﬁt tabletat
Lemon drop
Buper B C.L,0.%

5 tab,
1 e
Thiaminey 586 meg,

1391

Calories;

8

-t
GOoOCKRoWMBuno

B3¢ LiGe¥e VOBs
4y Gther veg,
5s Citrue

6 Dher fruite
8, Iggs

9. Whole grains
10y Vitawin D

P2y



Belle Is Noe 3B, Febe 7

Brpakfast,

Yomate julce A o8,
Bread w.w. & butter 1/2 elice
Apple cauce /3 oo
M1k, skim 1/2 Ce
_1 ch & ool
Liver (with grevy) 56
Potato; baked 84
Poas, frozen 48
{arrota 2 strip
Ioe Cream 8 gme.
Cake 18
Mﬁlk 1/3 ¢.
Graham ¢rackers 2
Dinner
Pobato, baked & skin  1/4 ¢
Peas 1
Garrote 17T
Haom, boiled (2°x1"x1/8") 1 sliee
Lettuce amall plioee
‘Beef, roast 1 by
Gravy, brown 27
Gingerbread 1 1/@"&2”x1
Whipped ecrean 1 %
Peach
CIMik, skinm 3/& Ce
Between meals Home
Cod liveyr oil% 1 %.
Yeast tablete® 5
Thiamines 714 mege
Calorien 109
%egge
1o Melk 15
3& Butter 5
3. LiBeTe VO 10
Other vegs 5
5. Citrue 10
6. Other fruite 5
7. Hoat ete. 10
Eggs 0
9. Whole graing 5
10. Vitamin P 10

oz 5

BeHa I¢ Noo 4, Febs ©

Pruane plume

Grapefruit Jaiee 1/2

ﬁalécmiloaf

Hash
Broa
Cele

¢4 potatoes
coll
Ty

Toaat w.w. & but

Tapi
¢

Between, mea;@ Sc

Lfomatbo Jjuice
Bilk
Grah

ny
appl
m11k

oca, whipped
roam

am cracker
e;‘

pgauce

A sklm

Xeast tabletsﬁ
Thiamines
Caloriea: 772
Le milk

2. Butter

20 ng.y. V@@o
t¢« Other veg.
5+ Citrus

6, Other fruits
Te HMeatl etc.s

8+ Egge

9+ Uhole grainsg
104 Vitamin D

994 mcge.

N l/j [+ 39
Toaet WeWe & Duts 1/& slice

% stick

8Lick
@m@..
Ce

G

T

[

Te

o)

b g
COUIVIOWUMOUIVIIO

o



Bulle I. MNos 5, Fobe 1l

Pre’ﬁkfizut

Eﬁ%» fried _ 1/8 _
Bacon - - 1% x2"
Cinnaunon roll wew. 1

Milk, okim 1/2 ¢
Pincapple jutce 1/4 e
Uinner Home

Beef roast 1/.4 ¢
Tomto sauce . 1 %
Beans, string ©1/3 e
Bread, white en. & 1/2 elﬁce

butter

Milk, ekim 1/4 e.
Lunch

pplesauce 38 ¢,
Mlk, skim 1/2 Co
Qookio, wew,

Bread & butter l/& glice

Cheeae_spread 1/2 ¢

1
Gooki@, WeWe 2
Yeast tabletst - g
God Liver 0il® 1

Thiamine: 402 mcg.
0&1@?&@@: 1009

ﬁegr
l # Lgil.k

2s Butter
29 LaeJe VOE«
« Other veg.
5« Gltrus
6. Other fruits
Te
8.
o

1

. g
QWMo o OoOWw\n

M@at ete.,
Lges

hole gra&ns

Ds Vitemin D

V Cem”iivar oi;¢

BJH.. I. Ho. 6, Pebs 13

Breakfast
Applenaucs 27T
Thite broad ens - 1 bite
#ilk, skim 1/2 Ce
Lunch School :
Miyk 210 gmo.
- Bze souffle 30
Tomatoos & bread 21
Raw apple 33
Toast & dbutter 3 stirips
Spinach 11 gmg.
- Prunesg v 110

ggtve@n meals feohoo
Orange juioe 1/5 G

Hilk 1/2 ¢,

Arr@w woot ar@cg@r 3
Dinn

P@tat@, baked 1/2 med.
Beets , 17
Macaroni,; meat, 10~

w2t o 27
Bread, white en. 1/2 glice
Butter 1/2
Milk, skim Ce

Jello (fruit julee)l/3 Ce
Whipped cream L7
Peach f 1/2

1 e

Brewer's Yeast® 6
Thismdnes 391 meg.
Caloriess 884
ficore:
T Bilk 1%

Butter 5
3. L‘g.J. VoR s 5
4, Other veg. %
5¢ Citrus 10
6. Other fruit 5
T« Iead otoe 5
8. Eggs 5
9+ Whole grains 5
10+ Vitamin D 30

o
’&



- BeHs I Now T, Febs 15

LEMON , pear &
grapefruit Julce

Eg, fried

Bacon

BHilk, skin

Bread wewe

Butter

Jam

Applesauce

atieh Home

Hilk
Beans, navy
Heat, beef roast
Corn bread
- Battex
gorn eyrup

gnnem
Wlk, skim
Pea goup
8alt orackers
Vacaroni & tomato
Apple Dumpling
Apmleeﬁuee
Bety 23 1|

App )

ﬁtuﬁﬁeﬁ date
Yeast tableta®
Redsing

Cod liver oil®

Thismine: 543 mef.
Galeriens 149%

Bs LoeSele VOZ.
&y Othepr veg.
5« Citrus

Be COthor fruits
Ts Neat oto.

8. BLgzs

P ¥hole grains
104 Vitenin D

109 guo W
23
D
126
16
3
4
b7

132 gme.

132 gmo.

24 gme.

1 AT

=P

i
VioUIOW oW O



B ITe Noe 1, March 3.

Broskfaat
Hillk, okim 133
Cereal, cream of wheat

with germ added 58
Top milk 28
Toast weaws .10
Butter . 2
Jam -4
ﬁpplesauc@ o2

fl@@
"ol
Pototoes, fried 22
Gravy, wilk 38
Bread w.ws 24
Butter 4
Applesauce 116
ﬁgga$ eookie 11
Dinner '
Wik, ekim 222
Cherrics 126
Apple, pear, cream .
galad - 24

Cauliflower 3
Hacaroni & choese. 33
Pork & beef stow -
Roll, weWe 20
Cinnamon roll 30
Butter : -3

"Ho pe@liﬁ@
Candy, 1 lemon dr@p
1 earamel
Cod liver oilw 1
Squibbs, yeast® tebs. 6

456 mes.
1452

{

Thianine:

Calories:

Seores

1¢ MilX

2+ Butter .

3‘ LeBeYe veg,
Other vegs

St Citrue )

6. Other fruits

T« Neat etcs

8.

g, W%ole rains
106 &

Vitomin D

Bms.

GHis «

S08 «

EBE o

20

ts

= N
CO OV OV OUIG

lse

BuBe IXs Nos 2, Marvch &

Break ;

Maik, skim

Tomato juice

Egg, frisd

Bacon .

Cinnamon yoll

Lungh Honm _

Salad, orsnge, apple &
banang

Hilk, skim

Beof ronst

Poas, bulterved.

Potatoes, mashed

Gravy, browmn

Breal, WeWe

Butter

Jam

Jelle {epricot juice)

Banana

Chocolate Cake

éalad. orange eto.

Mallk, skim

Peare

Broad wewe

Buttoeor

Jan

Cookie, sugar
Tomatoes & crackers
Cottage chease
Betweey

Toele

Grahem erackey
Cod liver oil

Thismines 545 meg.
Caloriess 1443

2. Butt@r

Be L.g Je VOE»

4, Othor veg.

H5¢ Citrus

6s Other fruite

T« ileat otG.

8. Iggs

9, Uhole grains

10, Vitamin D

60%

118 gme.
120

a?

9

56

28 gus.
252
-2}
24

) R

10
1O

£

&8



BsHe 1Xs No« 3, Merch 5 Bils IX. Hos 4, Maren 6

reakfast Breakfae
HMilk, skim 181 gms. 141, Skim 69 gms.
Prune plums - 155 Toast wews 13
Oatmeal cereal 52 Bubbey 8
Top wmilk 31 Jam 2
Cinnamon roll 92 Temaﬁe juic@ 119
Laneh School o _ B _
fomato, ecalloped %0 i T 200 gnS.
Yaearonl & cheese 26 meef roamt 26 :
Spinach 26 Potatoes,; boiled 28
Sandwich {raw cam’ow Carrots 16
butter 1/2 sandwieh Goutiflower bud 12
Milk o 130 Toast waWs 6
Gingerbread 26 Hilk sherbet 56
&h&ppa& gream . 16 ake: .
o8 Pzila) CRonl
'?ang@ ju;ce 1/3 e T¢
m&lk . 1/3 o @r&ham oTa@k@r 1
1% -_ MLk 1/2 o
260 gus. LY
5 Peaﬂ 22
Jan & Lettuce 3
Rics, white 43 Bread wew. 17
Grevy, brown 14 ~ Butter .2
Beof boil 24 Jan 2
Jelld, epricot juice 63 Potatoes, mﬁahed 45
Banana & York & brown gravy 40
' 30 Creamed peas 30
: o Apple ﬁumgling, b&scmlﬁ?ﬂ
Y@a&t tablets@ .6 Uoﬁ Tiver o*lw ' 1t
, - Yoast tablebe® 6
Thiamine: 46T mege ‘
- | . Thiamines: 519 meg.
Galoriess 1451
' " Caloriessy 1322
15
¥ 5 Ly ! 15
Be LofeYo VEZs B 2 @utﬁer . 5
be Other vege % 3y LasBeY¥s Vags , 10
5¢ Cltrus 10 4y Other vegs - 5
6« Other fruits 5 5+ Citrus . 10
%, Meat etes - B 64 Other fruits 5
S ‘ﬁgg ) gm Yeat ebos 10
P+ Whole grains 10 + Eggn 0
10. Vitamin B %Q : 94 Whole graing 5
0% 10, Vitemin D )



Blle 112 Nou B, Hareh 7

rapefrull juice
ik, skim 138
Bread weWe 16
Butter ‘ 4
Jam ‘ - 30
Corn meal & wheab

germ cereal 50
Cream, top 24
Applesauce 68
‘Luneh Sehool

Beef'& tomato sauce 56

Potatoes, bakeﬁ 84
Feas 32
Apples 30
Toast & butiepr 6
Milk 150
Custari 10
Choeelate mxlk 3/2
Dinnexr
ﬁﬁfﬁ?”@kim 240
Breag wevs 18
Butter 2
Potato, boiled ™
Brovy, broun 25
Beeta 35
Beof slteak 48
Apple dumpling 40
Lettuce 1
Between meals liowe
God liver oil% 1
Yoost tabletsd 5
Thiamines 771 meg.
Caloriss: 1406
Secore:
}»o Mﬂ.lk ! ' 15

Butter : 5
3 s L eEa¥e V&%i 30

OLher vegs 5
5. Citrus , 10
6, Other fruits 5
g @e@% etee 18

| EEs

who! 3 ]

35, Vaglo,gratne

110 guone

Bels IXs Nos 6, Harch 8

wpeaklasth
Tomato Juice (thin) 120 gns.
¥ilk, skin 133
Egg, fried &
Bagon 24
Lynch Sdéhncel
Mixk 15C gms.
Toast wewse & Dutter 8 :
Turnip sbtick 2
Stew, carrot, peas,
besf
Potatoes, parsley 52
St ring beans 42
&mrica%s 118
@?ape@ﬁuit 3uice T 1/2 e,
Milk 1/2 ¢.
1358 B «
31 ory 14
Boef steak 26
Carrods ' 4
Riee patties (brown) 34
Bread wewe 22
Butter 9
Gravy, brown 6
Bananas 286
Cockie, suger 10
chtugen meals Home
Cod 1iver oils It
Yeaot tablete® 10
Thismine: 559 meg.
Uslogiess 1108
15
> Butto: 2
3% Lefeys VOR. 10
4, Othey vegs 5
%¢ Citrus 10
6. Other fruits 5
gu Hoat etc. lg
O ¥ 8 ;
g@ wgile sraing 5
O« Vitagnmin D 10
foressd



. BoHe I, Hoe T, March 9

s BRI 133 gmp.
-?wu£@@ ' gl
Panegke, WiWe 26
Butter : g

148 gms.
Tuna r&ahaapgleaaucm

loaf 30
Brown rice 24
Brocool i : 16
Qrange wc@g@a 1 seo.
Toasd wells 6
Fieating ialaﬁa 6
Betwean meals goh@gl N
g@maﬁo Juiee 1/5 e
&raham gracker 1 -

124

a1k, aki .
Potatoes, neehed 106
Gravy _ %6
Aash, besfl 54
Bread wewWs 20
Butter b
Jan 1)
Applesance 39
Pears 30
Bananas 36
Between meals Home

Ged 1iver oiie 1 &
Yeast tabl cte 5
Thiemines 354 meg.
Galoriess 1268
MQ 2! e 3
Yo HAIR 15
2+ Butter » 10
e bLelede VOZe 5
b, Other vege 5
G« Citryus 18
fs Obthor fruit 5
g;&:\ 7\@:@&@ @t‘@ & 18
W .

<] g%l@ graing B
104 Vi%&miﬂ D A%
3



