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Purpose of the Study

1. To analyze for calclum the foed, excluding milk,

ereamgvand cocon, thich wasg served to each girl during
& pariod of one week at e cooperative house and a dormie

Lorye ‘ ‘

2. To Qnalyze separately for ealeium the milk, |
eweamp and cocoa bha% were served @o oae glrla ,

5@' To @@mpare the amﬁunt ef calcium arcvided with
@nﬁ With@mﬁ ﬁh@ use af milk as a b@vef&g@, . o

4o T@ @stimaﬁ@ Whether the amount pmovi&@d gone

Bain@d adeqma%e Qaloﬂmm @e meet the dia%ary s%anaaras.

REVIEY OF LIPERATURE

HcGolinm (20) sbates €het the prominemt part which
calcium plays in dodily functlions was rocognized by
Paroy &s long ago as 1649: Since that time there has
socumirlated a wealth of information dealing with the -
many phoses of c¢aleium metabolism and its rolated problems.

0f the mineral olementy which are pregent in tho
human bedy, c¢alclum isg found in the largest quantitisgs.
{57} About 2% of the total body weight, or betwoen 1400
and 28000 gmss of caleium may be conbainsed in the averagy
adult humen body (20). Its disteibution is very uncven,
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for over 09% 4o found in combimation With phoophorud i
the ckolotal aystem (86)s The éunld Pemaining fradticn
io cosentiel to tho normal Mnectlonlng of bloed, Wseless
. era nervos (88)
- Vmethoer op not thoro le & @aily dntele of calelwm,
tho body 1% @oﬁé&m to exerete & cortpln amowat of
the minmoral oanch deys It Bao boen choun By motabolise
studios Ghat thore oro mony fapbor o tvhich WAL odd %o
or subbroot Spon the body's eolelun eupplye L leu
galoium indolo, prognaney, loetabion, insesticn of
acidpy cnd adminlstration of parathyrold ex¥rast are
onamples of influoncos vhich iacroase the domond upon
the body's otore of caleium {(%).

$inec there 18 o constan® oxoroflfion of cnleluwn from
~ tho %.@a% Em@m &by and Albright (1) reised the quos¥ on
s ther thoro Lo a opooisl terdhouse for @amzm,,nn or
vho thor the vhole body 19 ot the morsy of thoge ﬁ’-ammam
Bight pabbits vere placsd upon o hlgh enlelum dfot, somo
recolving parothyrold oxtrast to cause e@s&:@im orcreGlon.
It wag found that tho bonoes of the contrel anlmels
eonbained more trabesulac, vhile in nodtho® grovp vere
the oortical shaf¥s of the bonos affccteds Those rosulis
and those of subseguont studics on kittoms boro cub
tholr thoory thet tho bone shafb servos as the weehonics
for body gupporis ubile the treboculee of ém ‘%;@ms;; B
ing logs stablo, net apg & ressrve supply of roadily



availabic caleium, bosidos bolng o oupport against
tensdon of musclogs

poing sitvatod ab tho opiphyscel ordg of the bondys
tho Lroboculag are more o0esily accgeslible to the blood.
Tholdy poeition faelllitates the l@@p‘@&i@; of caleivnm When
on oteoss Le prosonts and the withiravel of calefum
during tisps of coledus Gomends & nogative delanes of
sad.clum czim doplate tho bLrobooulad While a positive
balmnee will inorease thoms Bolug oxbtremely luportant
in maintaining the tody structurs, the bone shafbs aro
thue protecteds It 1o vhen oxcopbionolly hoavy dewmands
a8 An grouth and strocs doplote the Uroboeulae that the
bong ghefts are forcsd Go woot the dcmands for caleium,
Sush dopletion may rosult in riokots o ostoomanlacin.

The matured @k@l@@aﬁ fromowork of tho bedy should
pot o thought of ap so0iié and wohanginge. Shohl {57}
stotess "Thoe fdon that bono is an lnort mees of 1lms
8038t 49 rapldly giving vay %0 newer Imouiedgo. .B@m 18
o vagocular strueturs, and the mindrals may Bo readily
removed by the astion of tho ostooclasts or bBene destroye
ing eelis ond the ions trancferred %o the blosd.?
Supplementing the findings that the Urabooulas function
at @ roedily avellsbleo resexwe supply of ealciuvm, Shohi
conginues, "Aub and Galhoun have shown furthor, frem
studies with both medder root and radium thet material
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originally doposited nlmost wholly &m ﬁh@ trabeoulas L4
graduaelly dlssominatod. Radlum over tho course of years
f&@&liﬁ bocomes ovenly disdributed throughout the bone
shaft, vhich could happon only by the Gissolubion and
rearrangenont of tho material ia tho :&em‘f@amla@ ¥ |

Wono the loss imporbant is the cmall Lraection of the
body®s caleium lolt for funciioms othor than shslotel
framevork. Lo blocds coleium 45 found @lnosts Uhelly o
" the sorvm {57} 'and fo cosconsial for novmed clottimg (53).
It is rogulatéd mainly by parethyroid hormons (87). -

Tho normal function of vitemin D &p to koop tho
ecleium/phorphoria ‘Potie boward normml. With &n oxeoss
of the vitamlin combs an vlovation of serum e¢alelumy and
Y with an edoence of vitamin Dy and longwgondinted Lo
ealofum, there will Yo & docronse i sorum suloium,

Bosides controliing tho cotgulation pover of hd
blood, ¢aleiuin proserves the normal regponss of norvous
blosue vo sblmmuli, ang conbrols the mw@mmw of
yehmie Yoot of the hoard
(30}, ZInoressed Lrritidility of mmsels is coheod by enm

'w@éle.:a, particuiariy the zh

tnerenge ik potassium oy @fminution in caleivm in the
findd vathing 44 {57)s Sodlus, wagnoeivm, and hydregon
- glg6 influence 4rritivbilidy; sodiwm and potéassium
‘souhtoracting many of the effects of magnosivm aund
saYeium. Thus, many complieating factors infivence the
prosonce and functioning of ealeiwm in the bedy.



Deficioncy of Caleium

Improper caleiun metebolism can ceuse serious
bodily defectse Sherman (35) states, “According to Payk's
definition vmich hes been generally accepted, rickets is
a condition in vhich the mineral motabulism is disturbed
in such a way that ecalecification of the growing bones
does not teke place normally.®

ilore than one type of the disecasc hag beon deaseribed.
With & normal conbtent of calcium iy tho blood but a gube
normal phosphoruvs {phosphate fon) content, Low-phorphorus
vickets resultes, With a normal content of phosphorus in
tho blood btub & subnormel celcivm content “there rosults
a simller grogs aboormality but o somevhat different
histology of the bones,” (35) low-caleium rickets. 7The
latter is often accompanied by totany, a conditicn which
is probably due o & subnormal coneentration of caleium
4n the bived., 4 third type of rickets somoetimes ealled
osteoporosis is the result of & reduction of both calciuvm
and vhogphorus below normal concentrations in the blood.

Conerally rickots occurs during the e riocd of most
¥apld bone growth, from the 6th to the 18%th month of age.
It occassionally oeeu?ﬁ'laﬁer, thouwgh it s teormed
osteomalacia in edoloseence and mature 1ife (87). The
oubstanding foatures of the latter &isease are bone

softening snd deformitys it affects meinly prognant and
laectabing women (20).
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Rogo (80) remarks vhat, "Insamuch ae riekets is &
disesse in vhich tho bémos ave Gofisicat in célcium, &
yory metural nobiéh ves vidosproad %héﬁ”aamﬁﬁ&sﬁﬁaﬁiéﬁ'
of eélciun should ouro ite ﬁomvem, dosage’ With @al@imn
gonerally save ‘alsappointing z'esmli;s aind riekots somps
mims doveloped vhen @hﬁl&r@m wore 58 lﬁ‘hewaiiy on B

ow“s m&&k, rich in salciuwm.” | : o

T iees 6o mony Sohop imp@mawa mﬁuemang fagtors,
. Hovovors lmk of @ﬁ:@@@um %o the mmi&ghﬁ or ﬁﬁ,e% o
doficicnt in v&@ami@ D i@ tho swimary'@amﬁe of ma
dofect (&”7).; Excam tfhm the minoral swmy 48 very
a@fz@iem@, vﬁ@amﬁn D ean pr@@em& any of ﬁh@ %hr@@ typea
of zﬁma‘bs by E:aapimg normal i:’ia@ eomenbmtiam @f cm&m
am@ @haaphom@ in the blood (56). Corroetion of the bone
i@é&;ma ‘and e undoriylng condition is possible then
vitemin D or ul@ramvﬁaleﬁ iighﬁ iﬁwﬂaﬂiaﬁion 45 giv@ﬁ
| In sddquate emouwnts (57).

R@a@gn&tam of tho fﬁffzpemama mla glaye@. by bedy
%iss&es and the ghkelotal systemlin ﬁhe ﬁ@l@iﬁﬁnﬁ@%@b@l&Sm
of the bedy londs %o %he r@ammtwax %hai: &n er@er to
\maintain sﬁromg, w@1l~£ormed bcnes and ﬁe@%h, tho daily
eaicimm intake mnat ab lease: bai:mee, &m@ f@r gx'owth
mst ondeed the aa;ilsr oxerotion, Sﬁ,mpw mg@smm the



amount of oalefum thought to balauncsd szoretion is nob
enough to compidar. Tho &&sim@iabian and re%enﬁian_éf
the caleivm by tho body is of great Smportonce, as L8
the degreo of evailabiiity of the calefum in the foods
bekere

‘Experimente to demonstrate uwhon the rise in blood
¢alcivm appears following celelum intake have been
reported by Kahn and Roo (18} ﬁhé normal bloed ealeium
level was detormined im hoalihy men. Bffécts of doses
of eale¢ium lactate wore tosted for the best apsimilation
as msasured'by amouns an@'ﬁ&m@namming which the blood
ealcium level was ineressed, With 5 gms. calelum
lactave, hourly bloed tests showed a blood caleium lovel
80% above normal bobween six and seven hours after the
goat dopo vas givens The high lovel was sustained for
nine hours in contrast to four, end one and one~half
hours in the 20 ond 2 gn. doses, r@@p@@@ivalyq The
optimal dose was § gms, calclum lactates With 20 gns.
there was inersased iérﬁtatiom ¢f intentinal mucose
gausing & shorter periocd of raised blood caleium, while
2 gme wes insufficients Kehn end Roe (13) coneluded that
"calolum is absorbed from the intestinal tract Just 1iko
any other diffusible substonee.”

Such assimilabion would be the ideal especlally for

therapeutic troatments. However, in nomal intakes othey



factors huve been shovn to affect utliization, - The
offocts of acld-forming snd bage-foyming dists on.
caleium, phosphorus, end nitrogen rotention of children
have been studied by Pavis (10): During eight p@?&@ag
wi%h gn@ervala of three 6r Tour days between, naburael
diets were glvon to four boys and oight girls bolween
soven end 12 yoors of ages Food aliquots and wrine
samplos wors tasted for pH, and thoir resctions duwring
sach given poriod checked against each othwr, The dlcts
plamned. o give basic reactions gave the highest retone
tions of all of ¢he olements, caleium, phosphorusg; and
nitrogen, dut tho throe acid diets gave oqurally high
salcium and phosphorus retentions. Davis stated, TOonly
with calelum was an outstending offect of the reaction
of the dietsvcbvﬁaug in tho paths of exorotion of the
fhree olemonts. With the basic diet the exeretion of
calefum increased in the stool and et the sawe time
decressed in the uwrine, with the result that the total
ﬁ&%p@ﬁ of caloium wes epprogimately constant with both
acid end basic dfots.” Rosults domenstrated, that “the
retention of ealcium was uniform end apgErontly nob
influenced by the reaction of tho dlebts.®

In studies on humens mutritionists have made uge of
tho Imowledge that exeretionr of calcium will continve even

vithout a daily intake of the mineral, HMetabolism studies



3o

moasuring the intelko end tho encrotion of salelum have
beer made in ordor to dotermine tho noymal balencs be
tveen the m;@.

Sumpovizing the findings of veocent studics, Leiteh
(1%) coneluded thet "evwe lovels of 4nteko misht Yo Lound,
one bolow vhich mwmzia would 2Ty enestd dntokd,
oo above waich the @%aaﬁ@ee of © positive oF & nogative
baiméa Gewl ve oqualesss THORo tUo mAghG OF md s
not cogmedded o |
| In dobevmdning tho gnflucnes of coreale upon tHo
rotontion of a@@i@ end phosphorus, Burton (4) condueted
m@%abm&am studiss on chiléron snd eduléo. Doth choved
| highop rotontions oh .@h@ ddet providing caleiunm 4w the
gorm of mméa@. then in tho diot contojnimg oubo.

Tho Counedl on Poods of the Amorican Nodleal
Association (8) has ropertod on tho dileged decaleifyins
offect of eovonlss Rieckets &n dogs was mado More SeVero
by Mcklasby in 1921 vhen the Glet vas Lroroased in oate
mosl ond desrensed im wmillk. It wao suggosted that o
vozsmine in the corosl was the csuse omd that irvediation
of e seresl m&gm w@mm ity Daber 4t vas shoun that
catmoal boilod 2 1% hydrochlopid aeld had no Somamine.
e ratio of tho amount of @d&eﬁium B0 phosphorus oupplied
vy the ket Lo mecopted os mormel vhem it e 1/1 o 2/%,
ted o lowered awmound of ph@sﬂphom,a 711 eouss the low-
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vhosphoriss rickets, In some grains phosphorus exists as
vhytin, & form 9@@?@y-n@ﬁlmz®é by raly ond spf. Thus,
shere is @ emaller amount of available ghosphovus and

the ratio of calelum to vhosphorus 48 ?hange@a When the

‘phytin s hyﬁwolyze& by intostinal bacberis @v~tr@aﬁea

with 3% hydrochloris asid, $he amount of Hvailabls

" phosphorus 18 Inoreased so that the calctum/phosphorus
"séﬁic 4s chenged Seward normals No aood ovidencs vas
found for the exlstense of a decalcifying Tagtor in

@ersa&&s but the available ﬁh@$whorus@ b@ﬁn@ 1mm¢ albored
th@ QQBOium/nh©rph09u$ ratlos
Wna Council on Foods of the Ammvican h@di@ai

“Association eonqlmﬂ@ﬂ that “grain pw@@uets-maﬁ:ﬁméaﬁsﬁ

Cwith vitamin D are vholeaome £oods.” Thers is mo noed

"go irradiote eoreals or to add vitamin D gubsiances te
cereal produets intended for goneral Imman consumption,

in order &t o overcome tho harmful offects of & hypothetioal

”tcx&mim@a“'

ELgﬁang_S w;iea

Another wothoed used in showing the sffeet of edding
eevtaln foods to the basie dlot 1s in large seelo feoding
@xgsr&m@nta~whar9 the imprmvem&m% in growth rate ana

$ﬁ3$u0&£ shabus of children i@ ngasured
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& study of this bype wes condueted in England by .
M, €y Corry Mann (39}, who measured over @ two.year .
gariod the mwm of hoys a8 affooted by supvlements of
iy bubber, margarine,; Basdin. WALSY £reses.ond gAY
Abett S50 boys living in an institubion wove ﬂwi&@& jne
£ .comparable groups of thirty to forby, esch group
’Zi;fav:még in & separaie @@m@% Heasuremont 3 'éﬁ growbh in
- height end gadn in wolght dhowed that ovewy supploment
peuged bebteor gyovwkh ,fi;m;n that of the controls who
rasolived enly $he vogular diet. 4 pipt of milk added to
the basic inssitublon diet gave tho groatest twprovement, .
with ap inerease over the control group of 3,43 lbs. end
0,79 inch in o year, Resalis indicated that tho dist of
the institiusion waé somewhat 1ow in almost ovory requive
ments Wilk, providing vthe lavgest number of them, gave
the groabest Improvement, -

Po eheolr resulits of the stwdy mede in England,

‘another levpe-sesle $est wes corried ont by Ore (24)
and during the sooond yoar by Loighton and Clavl {16)s
In contrast to the erast @mﬁ%ﬁ.mﬂ and centrolicd dish
of the fTormer abtudy, the Scoblopnd onporimeant uged as 4
basis the varied &les of Hhe woriking-class hovusenoids
Hho slemsndeyy school shiidren in soven aitios wers
divided dngo groupss  One was given vwhole wilky a sscond,
separated milky a third, biscuit of the game ealorie value
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as the separated milks and a fourth group recoived no
gupplement. UOrowth and geins in weight closely apprexi-
mated the results of the study by Hann, During the first
sevemammnthQVvexpefiment, there was an average monthiy
ineromse of 0.17 inch and 0442 lbe in the non-milk groups;
and 8 0.21 inch and 0.52 1b. gain in the milk groups, an
inerease in height and welght 20% groator than that in
ﬁha non=milk groups. bur&ﬁg.%he second poricd, the
gverage inersase 4n woight of the milk~fed groups over
the non-milk fod groupe was 45.37%, vhile the increase in
hoight was 25.5%. Lelghton and Clark concluded, "No greab
difforence was noticod between the whole miik and the
goparated milk grovpa®.ses  "The velue of en additional
-’m&ik ration to that élready taken at home is cleariy
demonstrated for all ages of schooi @hﬁl&?@ﬂqw

The offect of & milk supplemont on the physical
status of institutional children hes been studled alse by
Roberts (27)s Owor a perio& of a year, the growth of
three groups of institutional children waa\foliawean
The centrol group received no supplement (o the instie
‘tutional diets enother received deily one pinteequivelent
of svaporated milks another vrecoeived an equal amount of
irradiated evaporated milk. The results, eompared as
grdupa or as matehed trios, showed most favorable growth

from the plain milk group, and somevhat lessor amounts



.'fram tho irradiated, milk group. ‘"By'ali-m@%heﬁ@‘bf
sonparison the growih of the childron giv@n“a'subpiameﬁ%
excoeded that of the controlg,” roporved Roberes. |
To atudy the offect of improvement of &let on .
doveiopment of bons, lacNair and Roborgs CI@)”?@@@W&@&
‘on date- cbtained on the imstitutional group Just wentioned.
At the bYeoginning end the ond of ﬁh@'yaarg:réemﬁgem@g?amg
of the trist of each ehﬂ.l&- wers -"-‘;&k\akﬁ and ﬁﬁaﬁ.l? eompared
by uding the norms developed for the Cavtor indez which
relatos the avrsa of bone of the wrist al?ea&y‘ésszf&@a :
to the area to be ossifled. There was no significant
diffeoroncs betweon the two groups recelving milk, but
they both showed abmawhaﬁ~gﬁeataxmprogrwgg then 414 the
“eﬁﬁﬁmailgr@upw- lflaoNair end Raber@sfr@markéﬁﬁ ”@h@ugh
21l groups ot bhe outset were yoterded in rospeet to the
Cartor norms and wore still retarGed ay the edd of %hé'
. gtudy, both the givups glven & supploment reduced their
dofieits to & groater Aogres then did the control group.”
' Aﬁaﬁhar'phase of the study on institutionsl children
doals with the progress of dental caries. Complete
" pocords on 106 children weére obtained by Rovewts,
Bnglebrocht, Blalr, Williams, &ng Scoty (20)s The
aehildreon's tecth vere. geored on & seven-point rating
seale, roeutgenograms tere taken, end cavibies wers

charteds  Comparisons of the tosts made at the beginning
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and the ond of the yoar indicated. that all of the dhildren
shoved orbtrewely progyossivs caricas Scores shoved small
'an@.sﬁaﬁﬁsﬁieally.ﬁnsignﬁfi@a@%.difﬁ@mamcegp,y@@nﬂabér@s
and co-workers. found a ,“@@ﬁ-@ﬁ.sﬁ@m- tendonsy for the progross
of oaries to bo slightly less for the children given &
supplemont than for the econtrol ¢hildren,” Results
indigcatod that othor factors also were iavolveds. ‘

4 nunbor of suprlemendary f@@dmg studies mve b@ei@
made ¥o compars fhe value of milk and owvavges (8,22,23).

_ Chaney's {5} study showed. thas children do not always
make the mopt lmprovewment on e wilk supplement. Hor
subjects, under-uwoight c¢hildren, wera,g@vaﬂ theliy cholos
of & midemorning lunch of orangoade, millk, en ovangs, or
milk end an orepges Those takipg no lunch were used es
gemtroles Thoge who recclved an ovange each dey made
bottor galns thon those Galdng milk, The oxplanation
uas cuggested thab the homs dAlebs wore adequate in milk,
but low in vitawin C-conteining foods, Tho milk apd
orsnge supplement caused a2lightly highor geins than milk
alono, bubt somewhat lower galas than orange juice. The
resson pud forth was the possibility of the r@tamding
effect of milk upon the sppotite for the mox A+ m@a&,a

Ueing 47 wormal school childron on a house died,
Morgen, Hatfield; and @mmnaﬁ‘(QQQ studied the effoots of
one-helf pint of wilky one orange, and four pullod £igs
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na delly supplomentye An avevee of geveral physicel
”ﬁ'sés»ﬁsa@: showed Ghe opange grdup reabed firsti the fig, and
‘milk groups Polloweds and the controL group ‘was lagle.
. Howevor, thb gross average gain in pounds was ‘Mﬁ@j@sﬁ
for the mllk ghoup, hile the pessentage getn in weight
sbove Thab ozxposted was levgest for the fcsiv;mg;.@ and milk
groupse Thows bs the possibildty thab the basié ash of
oranges ehabged the acid Poaction of the house dlet end
tho entlscosbubic Pedetion vas o nesessary supplowent
%o Lbe Bineo une aquasy of wilk pew child per day wag
i&cﬁw&aa in the house Gist, $% was hardly’ bo kG
{axpe%@d that wimsual g,,amﬁ vould be pmm@@& w the
‘milk supplenent ’ | |

| Morgen end Wagren (£8) have reportod an txuperiupht
é‘méh compared $ho ineveass in growth of foup groupe of
piblie sehool ehilévon gi;vam smndl Supplemenbavy &f@a&:ﬁnga.‘»
" Bach sechool day Guz hng K;;eﬁ wedks, ‘ﬁh@"@'&*mm @@mﬁé‘ gloon’
sither ono-Beif p&nﬁ} wiik, one oranges & swall “grecker
sandwich, o né supplomont. A% the énd of the smdy,
éh@zg@& in heighi end welight were noteds The millk end’
opackor geowps gaibed fn weighi a?‘; shuiler vates s vhile
with the orange groups the galing were somsvhat legde
None of the groups mede ebyikingly a@mi‘eﬁem*é;mna in
holghts ‘ R
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Horgan and Worren someented that. "these claiwv@&a

soemnd Bo profit by edditionnl.cslories as to welght,
but o obtain in sddition stimdetion %o helsht and
skolotal grouth from the added orangs junles and mijk.¥
It was vecommended that a sshool plhoning Go add a
supelenentory lunch should compavre the gronth of the.
'iemhof) _chidgren during ofght Yo tvelve weoks while three
or %mx' kinds of supplerenis were glvon. Thue, the food
cansing grésbast Lmprovemend counld be glven &8 & supplew~
ment to the howe diebs

- In foup Nassachusctis echools, 760 e¢hilldren wowe
tostod by Welt apd Gowing {42) for the offest of a mide
mommg lunch, Pestourized milk, reconatituted evapos
ratod sl bomabo concentrabte, and a mixtuve of evapow
rated mill and tomabo concenirate wero given to separate
grouss, enothsr group bolhg vaed o8 s ocontyols A definite
toprovessnt was ohaervod in the growps recsiving wilk, op
tomato concentrate pnd wilk, while there was loss imbproves
mondt with the foeding of the tomato concentvabe, Wewever,
there was no ingrpase noted 4n the rate of growith in
helghts nor was there o decesnss in the jncidsncs of
dentel caries. %he e¢vidence showgd that the dietery
habits of the famillies could be fmproved most effectively
by a midemorning lunch of mill, but tomabo concentrales
ep both suppleomonts togother weys bonsficial,



A compardson of the influence of evaperated and
pommdPreially pastourised milk on thoe saleivm, phosphorus,
and nitrogen motabelism of four childvon arf three aduiis
vas mpde by Wllerd and Blunt {43)e Two Gosts UGS Dol
Tue first vas on two girls, oight and 12 yoors of ages
and two young womehg tho sotond vag on Yue boyys thiwo
g Rour yoors of 050y avnd fUo Vomdhy one of vhom wags
propeating the ﬁa‘s@-@ The basal dlok was gﬂ..vém for o
threg-daye? preliminery peried, after which éolloetions
of foods; urine, and fecss were mode -ffm thyoso op Lfour
days Lor analysise | o |

£33 of the childreh shouod pesitive caleium Balaness
0f 0433 ©6 0464 gn. saletum por deys Thelr 4168 vith
evnporated milk shousd & Mighor ¢aleluwm votention in
throe of the four childzens Ogo«helf of tho cplolum
baloneds of the adults fuvered oveporated milk vhils
helg favored pasteurizods From the rosulits of the study
Uiliard and Blunk concludsd Shat the “ovoporatod willk
appoared Yo be slightly supdrior %o postouriuod milk.®
Both wope Judged satigfactory sourcos of ealeium,
phosphorus, tnd nitrogens

Another sctudy which compured ¢he aveilability of
calotum and phosphorus from Yew, pastouwrigod, ovepos
voted, ond drfed milks was wode by Kramer, Latske, and
Shav {(18). During the first of thres experimsntal pope
ie8ey two boyy and throe girls botusen ocevwon and 12 ysars
of age were given o dlot vhich provided hmounts of caleium

ad phosphorus bolow the adeguate for opdimum eorase.
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Progh rav millk was used as a standard, 625 gms. por day
or equivalent amowabs of dried milk being provided. Tho
¢hildron showed good sﬁorag@-of calelum with fresh wilk,
but with dried milk they showed 53 %o 71% as wich storags
as with fresh millc elthough 94.5% as mch cslelum was
furnished. |

During the seecond period four women on the dlet woPre
given 222 gms. of fresh millk or its equivalent in other
forms, but during tho third pericd 260 gns. of freosh milk
were given Yo four women. On drisd milk and pastourized
ik, calciwm roleonbioms wers lower than thoso made on
frosh milk. Vben caloium was provided by evaporated
rather than fresh milk, caleium balences wore higher in
four of the six eubjocts, while in the third pericd
distinetly botter calclum balances wore shown on ovapode
rated milk than on fresh mill,

To determine the @ptimnm aﬁbunt of calcium which
ehildren three to five years of ege shounld retain,
Panjels, Hutton, Kno@ﬁ,.Everson, and Teight (€) made a
metabeliom study on tw gﬁrls_and oight boys from an
orphanage and country homes During sewsral dietary
regimens, the same children werd given milk and vitemin D
in varied smountg. F@ll@ﬁiﬁg 6 three-day preliminary
pericd, five-dey collectloms of food, urine, and feces
wére made for analysise. Danlels and coevworkers reporied

that results of the study indicated "one pint of milk
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- w1l supply sufficlent coloium for the mormal child be«
tween three and £ive yoars Of ape, provided the diot
furnishes enough protein, phosphorug and vitamine from
oflier sourcéss One pint of milk whon included in a diot
whioh suppiies approximately 235 of its caloium Prowm.
other sourees, will supply enough caleium for normal
ehildren of tho ages studied vhen & sufficiont amount of
vitemin D or aunshine is allowed.” It was found thot
normal childron between throo and five years of age
rotained from 3 o .’3.0 nge of caléivm per kZillogrem on this
&lete The suggestion was mede thet in some of the previoug
fnvestigations the subjests sheored high retentions of the
consbitutents atudisad beeause they vare more or 1693
depleted in the mubstances bolng tosted.

Roborts, Carison, end MacWair {28) have reported upe
on the supplomentary valuve of dry skim milk in ingtitution
dlets. They suggested that a dry milk suppleomont might
well be uesd Lo Incresse thé food value of an institution
glet ab. a rolatively lov cosbs .In orSer to detormine the
practicability of such a wee of dry milk In an institution
for ohildron, and ‘o measure the sffeet upon the food
valus of the children’s diets, Roborts and cowworkers
conmpared two similer institutions, Bach was suppiying its
256 $0 30 children with one pint of willk per. povsohr poy
day. For the first 18.days the dietery of each house was
studied by computing the food value of the dlet of each
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child from the wolights of the foods concumeds The chile
dron in oach houge wore moapured for holght amit wolghb,
ond modieal apd dondel cmeminmations wore modos For Ghree
nopthe. o Five-pound can of dricd skiwmenilk pouder Uag .
provided ocach day for one of the howaos vhere 4% wag usod
in roeipos in thoe rocongbruetod mllk-or tho powdored forma
In theoe months 287.0 povnds, of the oqivelent of 1830
quants of kiguid skimemilk wovre wosds A mezwmz of the
&i@@ag nd phgmica& @cn@mi@m of the mmm vag thon
mpdo Am @&@h howses @@mpamg@m of food m&m of h?m@
d20be bofove and after the m&pm;ﬁ’;m@;z;&%al poriod were made
in order te Gotermine thothed the added intele of dried
w3 Lovoksd Gho intake of other foods op tho wse of tho
vholo wilks Whon the first ond second studies of £ocd
9aluo wore comparad, tho'ehildren in the eondrel bouse
thouol some intakes higher and some lover for ealorien;
caleivmy and protein. Tho childron 1 ?ﬁl@@ orporimental
house showed some hisher md@ some lowor intokes for ¢alor-
fes, bat for m&mfém.m@mé@i@@ thoy dhouwed an Anerpased ine
take of one-thisd quart Lor 88, and fiepe than onv-thizsd féw
 oights Hobovts ﬁb@%@@, "Thoso 'a@wfi:ﬁ@m wore gufficiont
to ?‘amm@ the Sobal @ai@im of adi @ﬂ‘ 5@ chiidren »p

to the @@momw edvesatod 2,.@ £Be s8ax -ww Tho
provisicn of @W olidm md Rl m this &n%imti@n mado 3itels
change in the ¢alopios ng@ﬁ%ﬁ by tho | emi@mm 1% 4185 |
hovovers make si@awmﬂm g@fiﬂ ticns Go fam' total milk
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golida consuned and heﬂee to the oaleium and protein....
at the nregligible cost of not over 60 ceonts to 76 vents
per day for an institution of the s;;e studied,
The stuly mede by Sherman, Gillett, and Pope (36)
in 1918 vas made on vomen to Setermine the offcot of the
monthly oyole upen phosphorus and calelum metabolism,
and to furnich date upon the quantities of phosphorus
and oaloium required in normel human nutrition, Pre.
arrengef uniform diete, low in oslolum and phesphorus,
wore glver during %en successive periocds of three days
each, and jntake apnd output of nitroger, phesphorus, and
calojum were determined quontitatively. Results indieated
that women have no Gistinot monthly ecyole An the mekabolism
of nitrogen, phoaphorus, tnd caloium, The output of any of
- these eleuments in the menstrual flovw is Bot sufficient %o
‘ohange the average dsily requirement, |
Protein, eslcium, and phosphorus &nsékes o2 tuenty-
five college women were studied by Kramer, Evers, Fletcher,
and Gallemore (14)., "Unless the inteke 48 at & very lovw
lovel,® thoy stated, “"the nowmmal adult tends o adjust
nitrogen and mineral metabolism to his supply, so that
.dezerminatzgna of the amounts eliminated indicated the
amounts contnined in the dlet.® Therefore, the subjeets,
on their wsual froeely choasern diets, made complete urine
and feoces ¢olleotions dwing fomr days in ﬁhé fall, and
four Gaye in the winter. The nitrogen, oalelup, and
phosphorus outputs were an indication of Aletary intake.



25

Roomep ond co-vorkers stuted that "enlélum figures showed
nore thap half the sujests Uere using at leost 1 gn. of
delotun per day, Only bno ehoved a figare belou the
requiroment of 0.45 gm. for paleium,®
4 male adult vas the subject of the stuly by Haprs,

Tourtellotte, and Heyl {12) vho steted thelr objeotive
to ¥ind “vhether or pot o8 liver oil or irradiation
will produce an appreciadble storage or an aeidotie,
caloiun-doficiont dlet .7 PFor three nmonths, m@-ﬁaw-ﬁm
oxperd mental pord ode of five days were ocarried ous, with
ropt intorvals of & week, -Theiee wae ho inereased tendenoy
to rotain enlclum, phosphorus, or mugnesium as & rosult
ef daily irradiation for tventy days, nor was there any
similar tendeney to retontion vith 12 ¢o. cod liver oil
glven per 4day,

. The qﬁwt‘i@n reised by Merm; Daggs, Messervey,
and Simoox (28) ooncerns the availebility of added
substanees in fortified foods for use by the human body,
$.x boys and foar girls of pre-school age, saturated
with caloium and g;ha'spmrus, were given a basal diet
contel ning approximately 60 mg. of ocalelum igexv kilogram
of body woisht per day., Milk cupplisd 807 of the total
ealolum ingested while foe&' golids auppl‘wd the remalnder,
During the eztperimemw&l period tim 200 mg., of milk oslcium
wag replaced by 200 mg. of orloium in fwc&&’ieﬁ sorenls,
Calodum arﬁ ph@@p}mmﬁ storage ﬁmﬁ.mg the f&r@% pem@a
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vas significently bettor when supplicd partly by coreals
but during thoe segond poriocd rotention and, thovefarod,
aveilability vore the gamo. Pleres and '@@w@rm@@ found
a final snalysls of reoulds chowed no Monificant @irfep«
ongo bebtiuwen the retentions of calelun and phosphorus
ﬁ@g@f@i@@@ of the salb used.

~ Boqul ..@mém:h

Over o periecd of yoars more and more Workews have
- ¢contributed to '@m knouledes of tho ealoium rog iremont
of Mmane ‘ |

In 1920 Shewmun {84} ananlyzed tho findings of 97
cahiw§b@1éﬁce exporimonts thon availablo on subjoots

ubovl cqually divided betuwon mon and Vondns Caleulatoed
on the Deogis of 70 kilogromo of body voight, the soculés
shotred eaicé;um oubpabs ‘ranging £rom 0:97 to 0482 e
vith o mean maintenonss mqmweﬁmm of 0446 e OFf
guloium per day. " "

Regerding those figures, Shopman (385) later commented,
| "nig optimato of BYOrage pogquirement vas nos shanged by
gubsoguent studies of the relation of vibemin D o ealeium
motabolioms It 86 also not slgnificantly chengsed by the
acoumulation of fuprthor studics of the calelwn balanes
as influoncod by tho lovel of tntaks.®

St‘seggam:a and M tehell (38) have roported on tho
calcium roquirement of aduld msn and tho wtilization of



26

tho colcium in wilk and in éalelum gluconalbos During
forty-three 4-day poricis, the subject was vgw@@ a i@w
caleodum diet which providcd doily 195 mge of salofume |
Supploments ¢f caleius: dn tho form of slim sAllk povder
opof caléivm giuccnate wore udded to bthe ﬂﬁwi‘é, ikl |
radod cmounts; and e caloiuwm lovel vee dotermined on
vaeh Yovel 4n order to @lscovor how maobh caleium in the
tue forme wonld Bo requircd for caleivi oguilibrivume

The ‘eduation wged by Stessorda st MWodholl ves
dorived by Uitchsil emd Curmen (21) “vo demerilo the
avorage rolationship 4n afuly hiwmen au‘b&a@%s botueth the
outpad of calolum and Lts Lnbakossse -

¥ @ 0,86886% & 30,0060
Yvhers v &6 tho enlcium oudpub in mge por RZilogram of
body veldght pobf day and £ g the intake eof eoleivm
onprossed 4n tho came faghien., In the expordwenty
roported abovo, the atorago body weight of the -oubjoct in
the $hpoe cnperimental pricds in vhich ne ¢aleium supploe
went was added vo the ms‘a’i Qiet vas 81,1 ilogroms. Hig ¢
average daily iunteke of caleium por kilogvem was thorefore
198 & 821 ¥ 2,40 mgy

His average oubput on the same bagis vag 304 & 81448 3.75 nge
Plating the former value for x in the cbovd oguation; gives
& valuo £or v 2 4,75 uge, cbout 26§ higror then the
obgorved ocutpub, 3.79 mgs por kilogram-«the Goofficient



of % in this dqustion indleates an avorage wiilipntion of
3%, ([3-046828) = 300 5 81.74) of tho Alotery saleluts™
b Joot Poguired $40 mge
oddition So 298 ngs of calclium &n. the basad dlets the

.. Foy caleiun oquilibriua vhe

| totel vequivod belag 785 wgw OF calodmmy Haprossed ev

wedght of coloium pov kilogran of body volghts She
‘ 'W@ﬂ%ﬁm@@m for oquilibeiun 46 about 048 ugss & Pigure
eloss o the average of 9478 mgy derived by lliteholl and
Curgop fron avellable date in ¢hd Mfa@mtw% Rosulte of
the study demonglrated ¢hat the caleium of skiw mdlk
powdor. op cslefuwn giuconnte were wiilloed oqually welld
to the ontent of 20%s. 7

. Kater Steggorda and Uitehell (59) mp@z@%@d upon tho
calefun reguiremont of adult mop end the wiilisation of
ths caledum Sn.milk, A basol 4leb contalning 203 mas of
caleium por day vae. gliven to nine malo adulbs. 4n ofe
‘mtm@; poidod of four Vo five daye was ﬁ@&l@m@ by foure
dey perdcds in which feges and wriod collcetions weze
nedoe . HMilk qupplements of liguid gkinm, dricd mmg tiquid
whole, homegenized wilk and "dried milk colfdst wore
- given for ealclwn eguilidslum fn guccecding poricdss:

Remlds of the stuldy showed that thero was an aveprago .
utilization of 207 of tho caleium in all forme of ullilt.
Steggevde dnd Mitehold commonted, "The results of Chis



cuporinont do not afford any bosis fer assuming '@im@w-
oneos in tho blologlieced wailwe of caleolwm cwmoing tho |
difforent mily profuets tested.” Tho avernga calelum
rom irenent vas ¢nloninted %6 Bo €485 nns poy Wilogpam
of body wolight ov $6Vmye POP SQUAPE MOHTOR of bedy Burfues.

Boeauge wllk L¢ highly sabod for i%e Mgﬂ:@m@@ phie
caledum, {Ba?@;m@m Ta3le, Duight, Neloy, Armabrong, @n@
uthonse {(8) stustod tho ability of four vewon and Chred
men be Weilize ¢he ealcium of sAlks Duping five day
poviods the :gm‘t@@mw wore givenm o bosal diot deslgned for
& @ég@%&m @&,ﬂ;@&m@@m@@; end the tosd food, wmilk ow
@m@m @@m‘ vhoaphnteo, was given on o 2eou lowel 0o
that tho balencss wouldd obill be negative. Thwe, uhen
o smalier defielt van prosent,; e celeius dn the %6es%
food was ubilizeds. Concerning the vosulbs obbained,
Brodtor end co-vorkors wrete “the vide dispuwily i tho
valuon obtained vith thoso cdulboewend TASh the ohildron
provieusky stwdiod for ubtilization of milk celeiunwsigy
good evidomeo thad 4% £5 not the fovm fn mﬁ@h oaloium
oooers 4n o givon. food which detorminos 1%¢ aveilabilily 7
The avorage udilizotion of calefum 4n wilk fep all porieds
wos B85, Somd vecd 800 or loso, vhilo othors uwscd 0%
OF MOPGe S

Broiter and so-vorkenrs conbinued, YL the stato of
colotun (1.0 Uhothor or not 46 fe fondnod) oos nob
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dotormine tho pate of wtllizalion, wen ene wonld expot
63l spestios and all wmoubers of o givon spoeioe to mako
wge of -idembienl pertions of the saleivm In o spocsfie
footly. Chviously, the fostey vhish govorns the dogros |
of usilization mst bo situnted in the bedy, bub thother
1% controls the sheorption of ecaleiunm from tho inbectives
‘@z@ vhother 2% reguletos heo dlsposition @;’B the absorbod
saleivn into the akolotel tissue 4o nob knowm.®
B Stullying Lfurthoy the work by Broifew @m GO-TOPKOLB ¢
Oufhovso, 'Bm@&t@m Ruthopfovd, Duight, Villsy at@@
- Aemgtrong (26) plneed four Gomsh emd throe wom OB @
bagad dfot vhich provided 270 nge of calelum por day,
with o cupplomsnt of wilk sufficlont for enleluvm omis
Aibrivme |
The ealcium roguiromont wie taleuladed by the

following foruitial -

Co veguirement & Ca intale $(

et )
The average poguirsment for the soven ndulis ou the
siudy wan 662 mge or 10.7 Bge pov kilogram of Dody wolighte
A comporison of £igursn ohiainsed by vericus workers
goneerning daily salcium woquirvemeny of men chote theirw
vango tnd ¥ho mpane by vhich thoy are gonerally omprossod.
Shermen’o (84) ovoroge mindmatn poguiremont on ko
baele of 0 kilogrems of bedy wolght whs 0.45 gme 68
eoledum “poy mean por Gay,” or 6442 mg. por LRlegram of
body welghte 4An increegs of 507 added o the mindmum
roguiroment gaveo 0468 gne poy day, e velue wWaieh hag
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gonerally been rogerded as sbtandard (20)

In 1286+~37 in & roview of findings recorded by
dgifferent vorkers, Leitch {17} reocaleulated the availlablo
experimental dota for 400 women and by & ifferont method
of lmterpretation estimated the maintensnse roquiroment
of calefvm for wonen ag 0.55 gm. daily. 5he alae
recomuonded thet the daily inteke be higher then thise

The study published in 1959 om present day diets
in the Unitod Btatens by Sticbeling eand Coons (41)
contains specifications for dlets rated good with daily
allowances of ealories and certain imporiont nutrients.
The suggested allowance for girls 14 to 18 years of
age 48 1,00 gme. caloiws per day; end for women 20 years
of age and over, .88 gm. calcium per day.

The men sbwdied in 1939 by Steggerds snd Hitchell
(88) astteined equilibrium on 735 mgs of coleium or about
2.2 mgs por kilogram of be&y weight. Steggorde and
Ultchell compare tholr fizure vith the average of 9.75 mGe
por Kilogrom derived by Mitehsoll and Curzom {21) in 1839,

The study in 1961 by Steggorda end HWitchell {(39) on
nine male adults gave a calelum reguirement of 9.55 mg.
pey kilogrem of body weighd, or 3I&7 mBe por square meter
of body surfacs. |

The figures presented in 1941 by Outhouse (286) and

co«workers aftor o study on seven adults show an average
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soquivcront of 662 mge oF 10,7 mpe por Milogram pev dogs

Tho Comuitteo on Food and Futritioh of the Faslongl
Rosoareh Counell (7) in Yoy 1843 26t up rosormonded @@.ﬂlﬁff
ellevencos fof the various dlotary oosontialse. The .
pocomernded dnily sbanGerd of ¢olefum 1o Lioked ao 3«@
e Fox the g&rﬁh 16 to 89 yeavs
the oworegh 86 kg WomRAs

55 Of 80, o8 048 gme fow

@@l@iﬁm @@m@m @f m:m Ky mm@ BRPG @f mm?g %&7&1,11 @mppﬁxﬂ}’
0.8 @y 0F @@l@:ﬁmgf cnd one guayrt of miik will supply

© 1.0 gme of calefume Tho follouing Fevds vhich oo

eresllont o good @M@@@ of culoium havoe been ldsted by
Chatflold and Ademsy (6)s. Mil: and groom loaﬁy W@g&%a@l@@
is"@%@ hichost v Laportantds

Breodlond Good
dmaronth : Almond s ’
" Broocoii ‘ Argichoke, globe o
Chawd Pronch
Bubboylll - Boong, COMmMON, ma.m
Bsdboge s dry or frosh, shellec
Sovoy and nonheaded Ohinogs,, . @lgo gnop o string
ponhoaded @wﬁ»@%@@ Lixe , - Bur@osk, rools
eluding %@nﬁi@m@m@m@ Gabbogo, headed,
Choone § ecopecially green
Amorisen op Chedanr, 9wl @@ ; Corrobs
Cloma Colopind
Gollards ' Golery :
Croas, gondon Choeso, oobtage
Dandolion greens S Calelpoas, Wele
Kale ' Chicoryg, leavas
Vilk, vhols on slﬁmmgclg Cobtongsed lowr
quapoyatod; eondensod spd Cralbg
ériad Gmm
Bogo, wholo

ww@ or O86arele
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us ara groens 3 ga; wy
Orach R , Kohlrabi ,
Sesame poed : Looks |
Tendlorgreony Inttucoy hoad or loaf
Turnip ©ops Lobstor
Watoreross ﬁa@l@ sirup
Okra
Oyatore
Paranipg-
Romeine
Rutcbages
Sorgo olrup
Soyboans, dry oF as
groon vogatable
Soyboan floup
- Bunetpotate vopy
Tornips
Vegotable~oysbor off
sal@ify

Regarding. t&m sty Chatfisld and A@e&mﬁ wmt@s
| ""Gew%@m plant fo@@@{» We ealedun contont of whieh was
high enongh %o jwat&fy inclusion in thisg M.-.s% have best
emitbed besonse of thedp ozelie aeid contonts Booba, |
boot greons, dock, rhubarb, spinech, epd Now Zoaland
- opinach wore left ocut om this ascounts If & foed
containg eéncogh eualic acid to combine With all of Lbs
salelum ‘G0 ﬁi"@ém ealefun oxolatos @m evidence ;‘s:;@éma to
chow & hat the esloium is of 1ittle or ne uge to the bedy."

S ESR TITENRATL O

During one week starving Sundey moruing, Pebmuary 2,
and ¢nding Saturday ovenings Februoary 8y 19431, 12, op
aprroxinatoly ono-third of tho girle at The Pimss
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sooporative house kopb dally Todopds of the @umwmes o
bach foed thoy ates oy Wore selostod R W beslu of
*éeii'@g wm&:mg te cooperate with m@-‘ ‘ sﬁu@y end bolng | .
wepmmm@m@@ of tho glirls in ool gmww, age; acadomis
class, and schooles Table I cenbalns thoso irdividuel Gate
rogarding the girlss Tho girls wero nob Qmézm@sg@& g0
shangze sam.irhwm@ in any vay bub w@m urged to conbinue
to sab their meals in the uswgl mmm ﬂéh@;y' wore agked
to sat 2l mosle ot the house unloss -é.cm@ oncspbional
oeeuronos prevonted thoelr doing 5o, and their recoerds
were wged %o ‘-.élmsomﬂ;na whether the foed sovved was
actuadly consumed.  In orfer o simplify the vecording,
the girls keoping records sat at the tdble in & groups
Poods vere recopdod in cups, beagpoens, op Ledblespoons
Hilk wae recovded in cupe or fractions of oupdg; oream in
oups, or in Geaspoons whon used in .Coffocs Nemus Sor bhe
ook ere given im the eppondim.
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TABLE I

INDIVIDUAL DATA REGARDING GIRLS WHO KEPY
FOOD RECORDS AT THE PINES

gubject Age Ueight  Helght Aoad. Claes  Bohool

V& 24 107 '  Grad, H. Eeon.
Jp 19 123 6'64" Tr. go3.

36 20 180 875  Soph. " H. Soon.
1 1 126 60749 Fr. %, Soon.
WK 1 168 B'9i° Soph. ., Beon.
JK 21 162 Brar gy, . fave.

oL 22 135 5730 P, APt & Aroh,
P 18 164 6t Fe. Low. Div,
A8 23 1285 ' gran Jx’ H. Eeon,
LS 21 133 584" Jr, H. Boon.
w8 22 100 BNy Jr. H. Boon.
MW 22 114 1339 8, 8oe. S64.
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During the same vweeck, Pebrunry 2 to Pebrusry 8, 1941,
that the girls vero recording tho gquantisics 6? 8ll foode
- eaten, dupliecate s&mgleﬁ were thken of each meal served te
© tho girls at The Pines. Binge ell meals were served from
tho kitohen, one oxtre plate of the wain dich, selad, and
dessert. vas served., Prom the plates set "wt, one uas
ploked at random snd used for 'the enslysis. A11 fools on .
the plate were weighed scparately on .a dlctetio balzree
and then plagsd in o guart jar., The recorded welghts of
the Loeods wWepe usa@izaﬁ@r in reugh ealoeulations prior %o
the analysis. - - |

In oxder Yo arrive at ar Gverage serving of bread,

 the pumber of sliced of bread was divided by the number

of girls present for the menl., That average amount of bread
. was wel ghed ané néded %o the food for the meal, | ”

Sinece hot eereal waes served at The Pines, the cerving
of cerenl for the day wos eollected separately. From ﬁhel
records it vae found that on only one fay vas there a
guffiedcn ¥y large number of girls wh@ kept pecords t&king
serecl to make o separate analysis of 1t advisable, Alse,
the amount of caleium present in tho oereal consunecd by &
fow of the girles hoeping reocrds Was not included, asg the
opount wae too small to measurs.

An esoential part of the stufy wvas the separate
collection and anslyesic of the millk and oveam used., Be-
cause of the high onleium content of milk and erenm, opd
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‘becnuse indivi dual likes and disliikes vapry mréstly the
anounto concumed, the oaloitn confent of diets ton be
ratsed, or lowered Gonsiderably by thely use or ouission.,

Miik ané ereca samples were ¢olleoted every éﬁhér'ﬁay3
or foul oud of the seven days, The“wéighm'éf one aup‘cf
milk was yeeovrded, and & portion 6f Lt tas otored &m‘é*
pint Jar. Tho weight of onc-fourth eup of oresm vas
recorded and o suf ficient amount for analysis vde otored.

Cocoe vas nade &t The Pince by adding choosslate syrup
to milk. Therofore, either the emount of milk used vas
pooorfed as nilk, or the amount of ¢06od with the pro-
portionate amount of milk, The girls' resords of guanti-
$ies of nilk Gnd oresm consumed were uged in the caleulation
of the amounts of caleiun ench girl rocdived from this part
of their daily food.

Milk end orean somples Uere stored in o refrigerator
in the colleotion jors until dryifg was Yensible. The milk
wos weished out off o torsion balanse into two olean Ary
ovaporating dishes, spproduately Mlf of the milk im cach
dish, Orecam vwes woighed out in the same manner,

Approximately one Gay was required to evaporate the
é_&mples ‘over a steam bath, afver uhiech the ashing of the
milk ond orean ccmples Wos a¢coiplished at dull fad heat

in a mufflie furntse., 8everal hours brought the gamples
| to a white Lleky ash vhish wasg oo? ered and stored for

arglysis,
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Breakffast, lunch, and dinner samples ¢olleoted eaoch
day were temporarily stored in a refrigerator. In order
%o obtain & repregentative sample of the food served
during onc 8ay, ern adaptior of Blair's (2) method of
pempling uas used, The day's food was put through a
food ehoppem vhich wes then olesned thoroughly with o
rubber scr&per and waehea with diat&lie& watey. wmehings
hwem@ aﬁ&ed t@ the e@mposite. The Jara an& wtenail@ Wore
eleane@ @amilarly, vA th waahinge aﬁded t@ th@ ccmp@site.'
The c@mp@sit@ wa e th@roughly mixed %o m@he a ?epresemaaa-
| %Lve s@mple more easlly obt@ipable, @&Pke& w&%h th@ &at@"
collected, and stored 1n the r@frigera@or unﬁll m% a@uld
be dried.

Bef@ée dry&ngm the @cmposize wee ag&in thovoughly

-‘Zmineﬁ %o. ivsure a r@presenﬁative a&mpling of th@ m&t@FMAl

wWhen . éry.. contairers f@r the oomposite wew@ ﬁhor@mghly
‘alemed ry evap@ratmg 8ie hes, the we&.gms and mmbers
of whieh.were all recorde& before use. After ore or %o
doys on the steem bath the drying w8 oompletea in an
sleotpic oven thermostetically aontrolled at 60°¢.

Beveral days in the oven draed the aomposize thoroughly,
forming & brittle brown mater&al When araed each evapo-
rating dish vas sagain weighed on the torsaion bala$ce. The
@riod material from each oolleotion day was stomed in an
alr-tight quart jar, and aliguots were taken fop_analysis.
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Galculations to éstime Se the cnount of cnloium contained

in the total conpoesite Tor emoh day wers rnde by using Rose's
fLeboratory Hondbook for Dietetics (31}, Ap apourt esti
mited to oontain between 0,06 and 0.1 gue. of calcium was
veighed out on the terstion balanse int & olegn evﬁp@ra%&mg
dish,  Duplivate easples fren the toupeelte for eneh day

. were @1&§eﬁ in ceparato evapowating diehes for ashing and
amlysie, | |

Usrgere Sneld Hell

. Ppem the 150 girls living at Margsret Spell Eall, ten
velwnt@erg vere aelae%@@‘@ﬁ ﬁhe.baa&@’gf béﬁmg willing to
‘Q@@p@?afe'ﬁiﬁh the etuly, omd beirg reprosentative of the
girlgtiﬁ'f@@@'hahi@@, ége; acndemic ¢loss, and oohool.

Table 1T gdnﬁéina'%haae individual dave rgg&r@ing the

.gi:rls‘.' Puring .o.za‘.e‘ weelt -&ﬁaﬂi@g ﬁﬁnﬁ@y ‘mogn ing, Fobmpuery 16,
ans, emakﬁg‘saﬁuwéay'aveniﬁg, febryary BQ, 1941, the girls
sat together at one table @a&.re@@paeaiall.ﬁo@a@ an@ bever-
ages nonsuﬁea. They werefencourageﬁ o follouw their regular
mats of taking meals. Hewever, sinee these fen girle were
the rq@ééaénta@ive's@mple‘@f Qh@ entire hall, th@y-we?@
@ékea'ka %aﬁe all their mealo &% tho Hall, unleos some
oxtoptional oocurcnos prevented their doing so. [enus for

the week are given in the appendix,
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The food mnagetient of 'a- large Mall 18 necessarily
asgferent from that of & hause group. The food at Snell Mmil
%ms bmugm& %o eash table by wmtx"e's_ées, rather than being
aei;veﬁ from the kitohen. Tho cassercle é&shee} held oenough
for the ten girls who vers 'aewed by one of the girls at
the table. The empty cmeseroles vere then refilled in
the kitohen. o B

8ince the entrs plate for analysis oould not be taken
from the casgerolos gerved 4% the table withoud ﬁ\é@mm@
tho snount left for the miwls, the plate vas merved. in the
kitehen. In oxder %o Do surs that the oxtrs plate ws
perved 08 nearly 3ike the plates given the g&ﬂ-s, the
service in the diring room uae obgerved before the extra
plate was filled, |

The average cerving of brend vas determined by
dividing the nuabey of sllees taken, by the au,mwr of
girks 8t the table for that meal., This fraction of o
slice nas veighed and 0dded to the Cfood for that meal,

Ag%or colleetion, the fooll fopr each day une troated
by the method describel abeve, o ,

111k and erepm somples Bere oollected in the same
maRney as those &% The Pineo, ocolle¢tions boing unde every
&ghéx? day, or four dayo out of the seven. Hovever, rather
thap weighing one-fourth oup, of oreom, it Was weighed in
¢tesgpoons bosauge the girls measwred ereanm only by tha$
method for they records; ant a sufficient amount For
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amlysis was stored. At Srell Hall cocos wag prepored in
quantity so thet the amount of wilk taken by an irdividual
wos not knotn, Gonsequently, & cup of cosod was weighed
and aral yzed separately on ecach of the four daya,

Milk, oream, and cocon Were prepoared for aralysis Ain
the seme manner 86 those £rom The Pinee. In some in-
stanees, hovever, the milk had curdled before they could
be drted., Those sanplss were wé&ghea irto only one evapo-
raoting Gish, and after ashing, dissolving and making up

the solution to volume, aliquots were measured for analysis.

Apalysio for Gelotun

The ash was dissolved in dilute hydroohloris asid,
heated to boiling, and fLiltered while hot through Ne, 44
or No. 40 Wx tmen achlese fiiter paper and wvashed with hot
water until blue litmus chaved the absence of scid, ERach
somple whish was ashed without & Guplicate was dissolved
in the come manper, the filtrate made up to 260 mi., and
100 ml., aligquots used for analysis. The ashef samplos
were anglyzed fer caleium acocording to an adaptation of
the lMeCrufiden method used in this laboratory as follous:

The dissolved golution wag made Just alkaline using
concentrated ammonium hylroxide and then Just acid with
molar hydroohloric ncid., To ¢his golutiorn 3.5 ml. of molar
hydroshlorie zoid and 10 mi, of 2.57 oxalic acid Verc them
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nddede e solubien une boiled and on exgops of 9B ammos
niwa onolads tdded $o the bolling solutions When the
minture Uss 060id, 8 wmle of 207 soffum sectate vere edded
sloviy with vigeorous otirrings Tho prescipisete of saloiunm
onplabe wag alloved bo stond overnight ab rooan temporadure
end When £ilterod on Fop 44 or Viow 40 Uhatmen asbloos filter
pepewy vached with 087 cwmonium omelate ea@mfa@m mﬁ:ﬁll
froe from ehilewido lony and washed Bhroe & tzm@a with @@m
vobery £11l4ng £4ltor helf fulls A holo wos wode. &i@ m@
mpsm the p&*@@ipma‘ﬁ@ vaghed &m%@» e b@@k@m o5l B ah@ufa

8OO miy watory 10 mie conconbratod mulfurie aeld @@@@@

and the solutlon hoaled o T@@iiiﬁgq It was then M‘ﬁm@@é&

with ctendord potossivm permanganage solublongy after tho
ond point ves roached the £4lter paper wapn o8déd, aud the
and point agein voachsds Blenks, veling the some emount of

vator and aeld, were qubbrasted frowm the valuoes thus
oblained

3+ Uolor hydvochlorie aolds 82.% wl. bydrochlorie
aefd of 1.39 spocdfic gravity wes made uwp %o 1800
vith watowrs

2,85 omalic acids 25 gnse of cryotaline emaiic ceid
wore put indo & Bobtle to vhich 000 mls wator was added.

8% cumonlum omalatet 30 gues crystaline ammonium oxes
late wvore put fnte & bottls to vhich wac added 1000 ml.rater.
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207 soQiun asetater 100 gms. erystaline sodiunm
@@@@@%é'ﬁ@f@ put into & botetle to which vae added 500 ml.
- water.  The sofiium acetato soélution uhs prevared frequently
6o that it waos used vithin the week it vae made. It vas
olveye Piltered bofore being weed, '

0.6% anmoriun oxelotesr O e, orystaline ammonium
omm@‘wm pladed ir & bettlo to vhich Uas added 1000 ml,
omter. - S | o

9 M sulfurie ceid: 40.38 ml. sulfuric aeid of 1.841
specific grovity was made up to 100 ml. vith water,

Approsi mately .02 I potessium permanganato: 8 gmo.
potaassium p@rm&ngaaa%é vas Aiceolved ip 8600 ml. vater
ond simmered for thres hours. It vas alloved to stand
ovéwnﬂgﬁ%, and later poursed ofe leaving obout 600 mi.
to be discarded., The potassiun permenganate golution
was £iltored through & Gooch crucibles vith an asbestos
mat ihto & Gark reagent bottle. Hodium oxalate was used
to standardize the solutlion ascording to Fales (il). Be-
tween 0;110 and 0,310 gm. @esiccatedl sodium oxalate
eopesinily preprrved for standardination woe welghed ous,
200 @l. boiling vater vas added, and 10 ml. 9 I sulfuriec
aeid, I¢ was titrated at onoe in tripizaaﬁe with the
pothceiul permonganate solution, (stirring vigerously
and continuousiy). The end-point vas matohed Uith &
blank using 10 ml. © I sulfuric acid in 200 @ml. hot water,

The folloving equation was uéeﬁ %o determing the
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celcivm equivalent of the potassiuwm permengenatey

Mols Whe I.‘m?km We
We Haglply 5 Co 2% =

Hag@g@&

dide Kiin0g uged
Coleium equivelent of 1 mls BnQg soluvion
tbon prepered by the above method, thoe solublon do-
toriorates vory slowly, so that re-gtandardization vas
only necegsary onec in two months, vhen ne chonge was

Tound o
RESULTS ARD DISCUSSION

he Pineg

The posults of the anulysis o0f the food which was
gorved to emch girl during tho weelt of Pebruary 2 to
Pebruary 8, 1941 ot The Plnes cooperative house showed the
emount of caleium present in oach day's foods Starting
vith the first Say, as shown in PTadble III, the cmound supe
plict was 0.880, 0,843, 0,369, 0,620, 0.523, 0,333, and
0:335 gme of calclium with &n average value of 0.418 gue
of caloiwm per day supplied by food, exclusive of beveragess

To determine the additional coleivm wvhich sach gird
ingosted in the form of milk ond creem, colculations were
gade by uweing the girl's records of the amounts consumed
at cach meal amd the results of the enalysis of the milk

and ¢ Yoty



The analysis ef the saaples of mlk from The Pines
géve an average of 0.00126 gm. of calcium per gram of
milk, while orcam contained an average of 0,00107 gm, of
ealcium per gram,

The amounts of caleium eash girl ingested in the form
of mAlk and orenm during onoh day of the week have been
averagedl in erfer to compare the amount of calcium supplied
by beverages with the amount supplicd by food. Since
differont quantities of milk were %taken by individusis,
the total caleium ingested varied mocording %o the quantie
ties of milk ond orcam consumed,

In Table IV, the anmount of ocaleium ingested 4aily in
the form of beverages by sach girl who kept records is
rooorded and averaged, to show the overale amcunt of

oaloium ingested daily by each subleot,

TABLE XII
CALOIUM INGESTRED FROM FOOD BY BACH GIRL AT THE PINES

Date ' 5 X T
2/2 280 gms,
2/3 483
2/4 . 368

2/6 : L0238

2/7 . 533

2/8 . 330

Average amount Ca per day ingested in Tood .416 Gas. |
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- o qvorage cnetnbc of celelum ingestod In the Rorm
of .3k and eroem Ly diﬂ?@mm givle renged Lrom Ca 044 |
t0 0.846. gme of enlelum, thoe avorage valwe %@im 0+420 g
ag ghotm in Zeble Ve

GALGTUN INGRSTED DAYLY PRCY THLE ATD GREAD
"By BaGH GIRL AT THE PINGS IN GRAUS

COCTIRMS e
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TABLE ¥
AVERAGE AMOUWT OF CALOTUN SUPPLIED BY MILE AND CREAN
AWD TOTAL AVOURTS INCESTED BY SUBSECTS
* AT THE PINES .

Subjeet Prop Pood  Fren Mlk and Croam Pobal
VA »436 881 867
Jp 416 <315 T8N
36 «830 «852 968
Y .46 604 1,040

g 416 o284 700
IR 4326 +044 o460
oz 416 (516 052
pP o416 2502 518
AS #4168 , #8406 1,062
8 416 o331 727
BLS 416 2584 +960
i 836 2569 786

g3

Avoragos ' o
in grems 816 +420 «848
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Adaision of 0416 gus of caleiwm fron the foed ©o
tho owibunbs of cnletun ingeotod In bovewages By indle
idual gizic in Toblo ¥ sheve a total intake of 0460
and ko082 gme @@ eakeivm with an avoragse of 0.848 gme
of ealesus Rugeatod daily by cach givke
| The Botal amtunts of ealciun fngsobed dally by cach
2ivd con be comparod with tho rocoummondod deily alloveness
for the varicup diotory cacenslals set vp im Vews 1O4%,
by the Cemmidtoe en Food ond Wubtriticn of the Watlonal
Rosomreh Oounsil (7)s

avorege intako of 0.848 gme oF calelum woots
sho pllovanss of 0«8 gms recomondod for the 56 kg
vomsw of 80 yoors and ever, you oaly. tvo oub of tho
18 glrls cttained tho 1.0 g cliovanse vocoumsnded
for girle 16 So 20 yours of 0goe. Soven of the glrlg
reaghed or surpissed 8 @oe VR0 he othor £ive falled
Yo abtain ity

The jufiucnte of the Quéntitics of mililk aund croom
ingosted wpon tho %@%@1 Ingake of caleivm ol rocdlily
bo seome 4 Lot inteke of ®milk 1o one cubjost has |
provided an intelts of enlofum (04460 gme) olightly
pore then helf the recommuniod allovance (0.8 guele

In overy oy possible tho girls dhovldd be mds €0
roalizge the importanco of @;@M fa Ctheiw @lots AL Tho
Pines 0s580 gme of colefum, conteinod in Swe cups of



milks obon addod o the averege daily caleium contoat of
tho fooatt; 0.416 gme, Uould provide 996 gms 0f onleium,
p‘iﬂ@t@%i@@ilﬁ? the 1.0 g rocommondod sllowanco for givle
betuoen 16 and 20 yoors of agee | |
8ines four @f the reprosentative grovp @f @iﬂs who
kopt roopde af ¥ The Pinos wore wpder 20 yeurs of age,
the mal M@mme of the 1,0 g,&m regtamonded aldovansd
is Lmporiant fm@ the hoalth of the givisy Soms may BO
somploting Choly full gronth, vhilo othors will bo |
p&mmg fop merriags,s for childrotis In oithor case,
pich storcs of culcium are essontial to thelr fMturs
veli-bolngs ond thus will cnabdle thon o contiributs
- tholr bost So thoir life iAn tholy ocomuunitys

’zm ogount of @az.@mm in gueh day’s fothd sowved
to ong girl ob Uapgeret Snell Hall duping the weok of
*‘:ﬁ?@?@méw‘ 18 o F@@M&W 38, 1941; ‘Wﬁ@{aﬂh ap cghom in -
Tablo VI, ctarting with tho First day, 04025, 04086
04245, 0.308, 04408, 0,538, and 04822 gn, vith ou
avamgg;@ valve of 0«5% Site. OF @aie;»lm p@sf-' day suppliod
by foodq |

Anelysis of thoe complos of mill £rom ’ﬁilzazz'@wet Snell
Hoild sh@md m evornge off 0.,00%13 gme 0f calcium pop
grom of wl ll@ 4@«@@@‘?&9 gme of culeiuvm mgﬂ grem of



orotms end O0«00308 gus of ealolium poy g;mm of cocoa.

@hq additionsl gmounts of calelum provided by mllk,
evoam, end cogor wore ealenlabted by the mothod mentionsd
above, ol tho omownt of coloiun ingested Anily in tho
form of Boveragos by ¢ach gizd o kopt revekds Lg shown
90 Toble VEY. The averege anount of @@1@5&%@1&%}@@@%@@
dn tho Form of ullk, oronmy 2nd, gecen by @ifloishb girds
. ponged from 04007 %o 0424 gme of calchums with 6n
dvorage of 0.262 gns as chown in Table VIIZ,

sdaitlon of 04576 gue of calelun frem tho food bo
the amounty of cololuam i@g@@%@a in boverogoes by Aiffere
ont @iris ghovs o vangd bBotvoen O«401 and 0.788 gne
. of tobel celciwm with en averuse of 04655 gve of caleium
é&ngaéf@@@ Qaily by each 5ivls

Gompared with the reccmmended daily @M@ﬁ@m@% L% %3
of tho evernge intakos of ealoium of the givis who Wopd
pocorad fa3l bolor e B gus allowsnco for the 56 kg
wenon of 30 yoors and overs yob thyoe of the girle ware
upder 20 yoary of egs, and should Ingest the vesomnonded
' allowanse of 1.0 gme oF ealelum,

At Hargoret Snell Hald 0s+521 gme oF caloluw conbained
in two cupe of Milk, vhom pdded $0 ¢the average deily
coleivm of Sho foofly 0,074 giey would provide 0.895 gme
of ealedwm, Uhich £ulfills the lewsr alicranes.
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. PABLE VI

CALGTUY INORSTED PRON POOD BY DAGH GIRL A7 VARGAREE
SNELL HALL

@MX@ VIBE

CALGIUN INGES TED DALLN B‘H@M I%IM{Q CRBAlL, AND GOGOA
BY BACH GXRE AT VARCARET S@EZ&L BALE, 11 GISe
%3%@ R TTTETTTTTRTTTTRTTT
Qw%@ S S e s . s

2/18 @@@ 875
2/1¥ 880 L8060
2/i8  «585 «318
229 4280 +285

- 439

a@bm 297
- wd38 500
#3230 +430

| f’*é"fa%" ,1@@?




PABLE VIIX

AVERAGE AMOTNT OF CALOIUM SUPPLIED BY IXLX, GRBAN
AND GOCOA AWD TODAL ANCUNTS INGESTRD BY S@J’E’@@S
. &7 VARGARET OUELY PALL -
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Tawrod cupe of Wik supplying «800 gns, vhon cdded
T the 04394 gme of coleium in the food would proviae
1374 gma caledvn, and would fulfill the 2:0 gos @s&i@w%
2IE0 @@@@:mmﬂ@@ for glrls Bofveen 18 ond 20 gonrs @f
ages . . S
ﬁﬁfm@a food habits inflvence choldgns of @@@zﬂ@ angd
Bovoragos &0 ‘é‘m@h aroeat. :@;ﬁ@@m% tae problem ‘o oouchs |
AR T an@m@m@ to cheoss Toods wisely for thoiy s
hoelth 1o one el som, 90 £olIOd But slovlys Tho @@&ﬁé
Ploa of mm o tha dioct san rales @@mi@@wm# tho
colodwn i-:‘mg@sﬁ@ﬁ in the form of foolles Roborbs, Oerloen,
and Bﬁ@.@%&aw %Q@ﬂ Ponvd that ealoium dn @m. fovm of ary
gkin ol edded Yo tho f@@ﬁ' value of a alod @ﬁ a
pogliginls -@,@éﬁ.@ The wae @i‘ dry okim milk R not WIBOw
gp@@-@«@ﬁ- perm partly %@-@mm@ nore recipos in vhich 1%
is inedwporabod ere pecded, '@az»my bossd p@@;@i@ neoad
more odugation %o I%s valuo ond ugoge  Althoush gush
en 0Aa4%icn hould not roplace the cducation of
- givis o tho Faet thet wilk providen zsmm&v@mé vhadch
ary és&mt&-@@ to their prosent and fubure mm-a%@izxg,
furthor study on the metns by whiech miik in eny of 24t
foring could bo added te the Aot veuld make o vorthy
gontridbution to our preseht knowlofgo.



FUINARY AWD CORQLUSIONS -

i b?ﬁt@'ﬁ %o dlocover thob smounty of calodum wowe

" eonteined 4n the dlobe of T Phuoo sosperative howso

end Uopghrot Swell Holl et Ovegon Stato | Bollege, ©ho
fﬁ’é@&@ @mﬂuﬁw@; bovorngos, a@@m@ o @m sled duriang o
p@x@ﬁ;@&@f eno wook woo onalyeod for oelolums. M8k, oream,
and . soeon wWOrs enslyzed coparately bhemse of thely hish

ealoluni conbont and the varlabtion &n guumtlidies teken

by daZforont individualss -

During the wook, feod waw vellacted ab oadh placo,
vhile & roproscutetive grouwp of the girke teling weols
there kopt woeords of the smounts of @ll focde and bavare
a4ges consumed g e rogords wore woed %o make covtain
that %he oubjects ate the food previded mmd te calenlate
the emount of celeiwn 1ugosted by ooch gird fn tho form
0f LOUSrREeee | '

She avovnge deily emount of colelum euprliecd By the
focd gorvod Feébrumry 8 6o 8B, 3041, ab The Placg uas 0,416
Gike f@?iﬁ%& the adéition of tho avorage intake of 0,489 gwe
of eplefum por giri In the form of viilk and eveosm to Uhie

amonat, the tobal average ianfaks of caletum wes 04845 gine
& fulfills the 048 gms aliovanes

rogomrended by the Comuibtséo of Foud and Tubtritlion of the
Navionsd Rescerds founcid {7}, yob 4t Goeg net veaeh the

The avoragd Tobal emown

140 pme alliowancs wocommended for giris 16 40 20 yoavs old,
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Too average Goteld amounl of sulelvm ingosbed by
tho Q8PCeTont glrle pensed BoGuson 0,460 snd 1068 mu
of @ammm :@m@@ Ced28 gme of m%@@&zx. vopsaoonds i
pers puppliced Lo each gird By food, the variotlong in
1atalo aro Gus bo tho Gifforont quansitles of milk ond
eroom token By the @REfavend glvias

Tho avevage Gaily cmeun® of celedust suwplied Yy tho
food wervos Hbwnavy 36 te 82, 1943, ab Mevgoret Snold
Hakl a0 0376 g TAEh tho 80G3%%6n oF RO BYOPAZS
intales ©f 04292 gue cslelum por glvd in tho i’@m of willey
croem, ond cogos o tha 0,078 goe wupplied by foody the
tobel avorese amoums of cpleium dngested by cach gIFl vas
04058 gme  Tho avorege tetol amownt £dlls below the 08
gy e3levmes yosammonded by tho Oemmittoo of Food mpd
Tutribion of the Yabtionsl Regoardh Sonnedl (¥) yob thrse
of the girlo vers
ingest the rogormenicd alloranee 6F 140 gas oF colehbums

e avorage thtal tmownt of eololum ingestod by the
aseforont giels Pangod botuocn 0s061 ond 0,789 gns oF
soletwmn, 8tneo 0,578 gie of telofun poproscats the part
supplled by food, the variabiops 4m mm&@ ave Guo to Bé

updor 20 poare of ogoy ond chould

difforont quanbltios of Wik, oream, pnd coson tuken by
the @affevent ghvlos

Sinse dioleos of foods and DovOrREes Y0 affodted By
the food habits of the individual, Wore 4o alveys e
B604 of cduoating tho &@ﬁ&w@m to ¢hbose his fools
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visely for health. The cmount of calcium supplicd by the
dlet 45 Influcnced %o @c_h 2 great extent by the quantie
ties of milk smé cream consumed by the individual, that,
in order to meet the distary standards , he muset uss care
to insure o sufficient Intake of these constituenbe.
Bringing ocach person only to the realization that ab
loas® two cups c«-ﬁ" milk should be a part of his delly dlet
will not solve the problem enbirelys With éhﬁl@ roalizas
‘bi@m f@:ust glso come the conscious 'mmmf@mmi@n of the
individual .in consuming conslsbently the awountso of milk

and croam rocommended for heal ths
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Honus weeld during the food collection period at The Pimen

Broakfact Tunek  Dinner
83dced Banonas floast pork Tune fich seled
catmeal coresl Gravy Rits evockors

g s oiR

Kikgunagd

HbuaHoEa

HeoBde

with cretua

Toast Buttered turnips down cake with
Prune jom #ot wolls - Dubter vhipped erowm
Milk Qoffes Oolden glow gelad (83 Toa Coooa

ool fee croma Cooklieo
- Cofian
Oranges Crocuwm of besn and Hemburger balls
0ot cersal colery soup in countery grovy
with ralsing, Cracikery Hagheod potobees
eresms Toast Cotbage cheoss and Scalloped
Poar presorve pecr saled ~ tomalbtoes
Bilk  Cocon Whole vheat muffisg Brecd and butber
Coffes Bubbep Rediches
Ak pig=e Apricot tapioea
Coftee
Cherrice Creoamad fronkfurters Pige in dlenkeds
Theat cereal on toast with peas Gravy
with cream Pruit jelle solud Hashod povavtees
Bubterhorn with vhipped String boans
Kilk Cocoa oreem dressing with poppers and
Coffse Cookiden tomatoos
Milk POk Brogd and dbublor
Pleltled beotsd
Apple crigp
Coffoo
wwooe

Apple povBa
Gereal, croem

8uest polbatoosg

Scranbled oggs
Buttered apinach

Pineapple wpsides

. Spanlch rice
Bubtteraed carvots

Hot cakas Broed and Dubtber Bread and butber
Syrup Pubtorscotch 8ilicod burnips
Milk Cocoa pudding Singerbréad
Coffse Milk Poa with whi .pped oroam
Coffee
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Broakfast
Dried pruncs
Cereal with
dates, crenm
Quiek apple
coffed cake
114 &ocoa

Coffes

- Orange
Cinnamon toast
Cereal with crean
a3k Gocon

Coffoe

Loganberries
Covernld with
el
Toast
Apricot Jom
HEBIL Coffed
Cocon

Tanels
Balted boang wi@h

Boston brovn bread ehopo

Lettuge with
Thounsend Islend
Drogsing

33k Toa

L

Vogeteble coup
Orackers .
Poviled ogge with
phrodded lobbueo
Brogd ond bubtep
Pasiches  Cookiao
Wik Ron

L =

Yacaroni & Chesoe
Frogh frult seled
with whipped
eveom drsosing

Rye broed
end bubbow
M3k Poo

- Dinnew
Breoaded pork
Gravy
Chili Souso
Beked potatoos
Foagy
Broad oand butber
Banons erean pleé
CokLer

PLlo6 ef Sole
Sealloped potatoes
Bopverd beobo

- Pomatooy
Broed and butbor
Prunc Whip
Coffoe

Saugnge enitey
Rached pobatoes
Butbored peas
Hot blseunite

Carrot sbiecko
Apple brovm Lobby
Coffed



Yenus used during the food eollection p@?i@d at Mar@@r@t

RO Eg®

Snell Hall
Breakfast Lunch
tropefrull Tomato Juice
Cereals - Grosmed chicken
ot cakes Biscuit
Syrup Parsley butbered
Coffee, Milk potatoses
Cocoa Spanish corn
Pear cheeso salad
Chocolate ice oream
Coffea
11 Cenned prunes Tuna fish gouffie
O Qeresgls 8licod oronge-
¥ Serambled egge grapefruit salad
D Toagt = Jjom Frul¢ dbears
A Coffee ik Tea M43k
¥  Chocolate
T Qranges Baked hasgh-colsup
¥ (Coreals fpple~celory-nub
¥ lNMaple cquares salad
8 Coffoe 1ilk Corn broad
D Choeolate Ragpberry jem
& Tea Milk
b4
W Grapefruit Yecaroni & cheeso
£ Coroals Vegetable galad
D Bacon Apricots
¥ Toast -~ Jem Pea PifR N4
£ Chocgolate
% toffee NMilk
K
¥
[
T Grapefruis Lima beeans in
K Cereals - tomabo sauce
U Friled eggs Herghmollow Lruil
R Toagh < jam galad
8 Coffee Nilk 8liced pooches
D Chocolate Tea i1k
;S
b4

Dinneyr {bea)
Toasbod choose sand-
wiches
Toagbed peanult dbublor
sandviches
Fruit galed
8ce cuke
Toea Milk
Chocolaboe

Bausage cakeg-gravy
Maghed potaloes
Btewed tomatoos

Stuffed poach salad
Chooolate eaks

whipped croaum
Coffee

fead gtew-biscuits
Baked potatoecs
Bubter cabdbage
Loparegus salad
Cherry cobbler=
thin ercom
Coffee

Roast veal = gravy
Hashed potatoes
Bubttercd vhole beets
Sliced ovenge salad
Steamed carrod
pudding
Coffee

Artichoke ecocktaill
Baked hom

Horgeradish seuce

Scalloped potaboes
Butbered peas

Pineapple-chocss-salad

Choeolate sundae
Coffeo
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Applosouece
Corenls
Bubtovhorns
Checolata
toffee  HARE

Orengos
oveals
Grebhem volly

San :
Coffoe  Milk
Chocelaty

Hongnl soup
Poar palad
Plain mmffim@
s%wwvh@@@y g
Poa & %

- -

Appleospineapple
anded

Ootmesl cookies
Toa Haik

Belwon loafd |
Partar o8USE
Baked petatoes
Cerrots twd pens
Apﬁ&@@t@gyap@fruiﬁ

saied .

thoeollate nut

pudding vith

. vhipped opetm
Coffee

Sviss oleak » gravy
Vashed potntoos
Beallopod ecorn vith
otilon
Jelifed@ vegoteblo
galea
Mdnee pio
Goffoe



