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In the sarly days of Public IIeaIth 801r/-
ice the chief cotrcem was with the study
aDcL development of adlequate dlefenses
against i[f€ctious diseases. f,ater, ihele
came a alefidto int€resi iD. food but lt
'sas a co[sitteration of the says in which
food. might injure hoalth aDd witlt 11o at-
teEtion to the great value of certain foods
as a vltal factor ir promotlDg the !osi_
tive health of th€ popu.lation. Sood was
susI,ecteal as a source of iDfectio!: it

]trlght ca y pathogenic mlcro-organisos
due to carcless or tlncleaD haldling; it

was consialeleal as a possilllo health hazard
hecause it mlght contain harEfuI sub_
stalces adlaleal as preservatives, as a$ifi_
cial coiorings, or as addteraEts; or it

might be injllrious to health because 0f
poisonous substalces formedl dllrjng de_

terioratr'oD oJ iho food, Ihe pure fooal

lroblem was long debated and tbo intelest

arouseal i1r the stormy dliscusslons on the

sulject fillally resultedl in the Fassage of

the fealeral food law close olr thirty years

ago. With adeqtate food protection as_

sured by tiis law, the center of attelltiofl
"las shifted fron sanitation to nutdtlon."

Today, I )elieve that we catr safely say

that the loblic health program deiitrite-

ly recogrizes its responsilility, not only

to protect the population agaiDst aliseale

alral 6ou!ce] of infection, but to work ooll_

siructively for the maximuE physical

well-belng of tbo people aDd lt ls in this
phrse of public health that the science of

nutrltion has contributed outstanalingly.

Aleds Carrell: states that nman is ffsi

of all a nutritive plocess' ana[ that rlnu-

tdtion is s]'uonl'rnolrs rrith existence."

S1lch statements cleally show the fundla_

nrental importance of foodl and flrtritiotr

iD physical $rel1-being. Up until thilty

yeals ago tho idea was gelemlly acceltoal
that so long as a perEotr badl enougb to

eat that was all tbat was rlecessary. We

now recog:rdze that a peNon may have atl

abur1dant amoullt of food yet literally
siarve to cleath if coltain essential footl

elemelt! are not included. in his dlet.

Quality as rf,ell as quantity of fooil must
be coDsldlered,

J, B. OII" say! that .Ihe rapid aalvanco

iD the scieDce of nutlltioD io lecent years

has shown that th€ iDfluence of diet on

bealtb and physique is profour1tl It has

been proved that much of the i[ health

which afflicts b1lmal populations ca! be

attdbuted d.irecily to deficiencies ill diet

a l there is & certaio aEoutrt of evideDce

ind.icathg that increasedl sceptibtlity to

certah itrfectio[s dliseases, sucb ae tuber_

cl'llosis, alldl otlel pulmoflary aodl iltes-

tinal dlisoralels ill youog chiiallen ftay a'Iso

erise from faulty diet."

Through the allscovery of the vitamins

and throflgh increased ktrowlsclge of the

importatrce of the mineral constituents

in the diet we have leartreal that ma[y

cllseases are durectly due to dietaly d€fi-

cienc,res. To eoulrelate some of these:

1. Rickets was fo! years tho dread dis-

ease of chilalhootl It has teel1 great'y re-

aluced in lncidlence (tbouglr nct yet com-
pletety wipedt out) tluough tho inclusion

in infrnt aliets of ritamin D along 9qith

aD aaleqtaie supply of calcium and phos_

Ihorus.
2. Beri beri, not known ln this coun-

try, but prevalent in Oriental countrles'

Srazil, Venezuela, Panar1la, West Indlies
anil liabradlo!, is respolgihle for tl:o[rands

of deaths of merr, \-/omet\ anal chllalren

where pollshedl lice alrd highly t[il]ed

celeals foun tho iurk of th€ dli€t andl ale
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3. Pellagra ls a ahsease respoNible fox
ma,ny deatbs in Roumarja, Yugoslavia,
South Russia Turkesta[, Egtr1,t, and south-
eru Etates of the Vdted States of Amer-
lca. Pellagra can bo prevelted by the
inclusioD iq the diet of Iean meat, milk,
and fresh vegetables.

4. Xerophthalrnia ls ralely observed iu
sevele folm in this couutry iut is cotrtlilon
iu sonle tropical alal Eastem countlie! and
vas frequently observed duing the war
in those luropean countries wherc the
lopulatioo was ileprivecl of ali:ltal fats,
This dlisease is prevetrtable iy tfie ln-
clusion of vitamin A rich foods in the
diet. Becently there has been cotrSidlerable
discrissio! aE to whethex children itr this
country are receiving insufficie[t amol1nts
of rritamin A containing foods aDcl there-
fore suffer from decleased lesistancc to
respiratory andl skin i fections andl carlse-
quetrt ill h€alth.

5, Scurw, which w&s reslonsillo for
ihe d.eath of many sailors in olden timeB,
can rlo'w ]e eniirely Dlevented by the in-
clusion of fresh fruiis atrd vegetables in
tbe tuet. llowever, infaltile scur'r'y has
teon repodeal to have hrcreaseal in some
pa$s of this couDtry iluting the dlepres-
siotr dlue to inaliiity of families on lov-
€ledl ilcomes to provitle ffliit juice as a
source of the necessary !'ltamin C,

6. Sorne types of anemla have beea
shoavn to Ie cured by the uEe of fooclS
'gqhich are rich in available iron andl which
also supply some colper.

7. Detrtal calies is foutral everywhere,
aDd, tbough its ca,use and the means of itg

lrovetrtion are lly r1o meaDs so clearly
defitreil as i! the bealtlt problems jusi

eDuberate4 yet there is a gxowitrg aware-
ress that there is a close relationstip be-
tween dlental caries a[d dietary deficien-
cy. fhere is collyi[cilg eviclence that
tooth ltructure andl alecay is influerced
by tho amouut of vitamir C, of vitamln D
and of calcium and phosphoNs ir tle
diet.

Ilo'wove!, although nltdtional factols
ca]! cure celiain deficiency dliseases, the

applicatioD8 of lutlition are ia the field
of tr ublic health rather than of medicine,
since in lutrition atrd in lublic health we
are more concertreal with the preventior
of dlisease than'with ihe cumtlve ot med-
ical treatment.

The adlvance in our kno\rledge of autri-
tior has beetl lapial andl strikitrg. Iless
thaD fifty yeals ago, nutrition as a sui-
j€ct was not consldlered of sufficient im-
poltance to be worthy of a laboratoly fo!
research, or even to be taught as such.
Today, practically every universiw and
college ias on its staff ore or more
trahleal investigators with a we:l-equilp€d
laboratoly fo! at least some tr,hase of nu-
tritlou reSearch, There are also the gov-

emment labolatories i! Washiogton, D. C.,
tlts Stato Experihent Statiotrs, as well
as lesearch centels i[ privately endowedl
institutions, andl those supported by the
marufactulels of pharmaceuticrl piodlucts
strd the food irdlustries, from these labora-
iories traiDeal nutdtion research wolkers
are filutrg the research jounrals witi their
findillg8, many of which have applica-
tions to public health,

The discusslon l1p to this 1)oillt hag
stresledl what has been accomplished ill
tbe collectiorl aud lrevention of defi-
cietrcy aliseases through the itrcreasedl uso
of foods which supply the essetrtial vita-
ning atldt ei[erals. The new€r knowledge
of nutdtiotr goes beyondl the point so fal
discussed, that is, leyorrd ti]e couective
phase andl is low concerned with ttle rais-
ing of average hcalth to optieum health.

That ihis is readlily possible has been
dlemongtlatedl iy nulnBrous experime4ts
on aulrtrals audl o! huEan suljects. To
illusirate with ju8t oro example: Dr.
Corry Marltr' in Edglatld fias interestedl
to see lf by making chaoges in a diet al-
readly consideredl adlequate l1e collldl make
a,r1y Eeaslrrable health improvemeut. IIe
1trorkedl itr a school of boys grouDed in
cottag€s and thus livirg where diet coddl
le carcfidty controlleal, One gro$p of boys
remainedl for the expedmental periorl- of
three yeals on the re8:ulat dliet, other_
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groups lecoived additiols of sugar or fat
o! greoas or milk to the iliet, All the
groups receivitrg additional foodstuffs
llaclo greater yearly gains in height aDd.
weight thatr the control group but tho
gai! in both height aDd weight lrade by
those receiying an addliiional pint of ldlk
averageal tr,er year twice as much as the
gaitrs of tho contlol grcup who remainedl
on the original ancl snpposedly adliquate
diet. The milk-fed grorrp of boys also
showed noticeable improvement ill ge!-
eral health aDil spirit.

This newer k[owledge of nutdtion in-
volves s€veral different aspects of the
problem, narnely: (1) research to aleter-
mine.tbe nutritional facto$ involvedt, and
the quantitative requiremeDts of various
age groqps for these nutftional esseDtlals,
(2) edllcation to make availabie this re-
sealch knorrlealge and to teach the lublic
which foods are necessary for different
ages. The brcadlth atrd diffic[lties of this
phase of the viork are immedliltely recog-
ti:edl when one realizes that such a pro-
gram of educatiou itvolves in many cases
tle changing of ol1 estalrliFhed food cns-
toms andl racial halits. Ilowever, this
problem lies outside the pres€nt discus-
slon as dlces the (3) econonic phase. We
cannot ovellook tle fact that a large por-
t iol l  of the p.pulat ion :rre not iD a posi-
tion to plrrchase the kinds of foods w,hich
wolrld give th€m health protection.

Tine will permit here only a brief ref
ereDce to the re:earch aspect of tbe
problem.

The publjc has been made over-consciolts
of vitamitrs, partly througb commelcial
arivertisilg andl beca:rNe of the recent and
spectacular natnre of tbeix tliscovery.
Neveltheless, the nutdtional plolllem of
vitamins ls important because. modern
metlodls of foodl lreparation iendl to re-
move or alestroy them. R,esearch studlies
are therefore concemeal $/ith: (1) srch
questions as how to plevont vitamin dle-
siruciion in foods; which are tle }est
food souces of the virarunn; holJ t1e
vitamin values of foods may be increaseal

ty latural mealrs, (2) the d.ai.ly quatrtita-
tive requirements of childJen and adults
for the diflerent vitamins.

The Dutrition r€search lrogram of the
College of Ho4e Economics at the State
CoUege of Washington inclual€s both these
typ€s of investigaiion.

The vitamir values of fooal prottucts of
this state ale being investigated, aud par.
ticulally t}le fmits and vegetalrles with rc-
g_ard to their vitamils A atrd C conteDt
and factors which influerlce this. I o "

Extensive studies contlrlued for soveral
J€als on apples show ihat vadety is thc
factor causing greatest dliffereuces in
vitamin C coDtelt; the Winesap apple is
almost three times as dch iI1 vitamin C
as the Deliciol.ls, Richaral or Jollathan
valieties, aDaL the Booe Beauty, Str itzetr-
ierg, Yellow Neqtor ancl Golden DeIi-
cious are quite similar to t}}e Winesap. We
have found that a Goldeo Delicious apple
vrith ihe peel removedl supplies only half
as much \4tamir C as the unparedl apple.
Storage conditions have been foundl to
influence the vitamin C conte[i, siorage
at 45 degrees F. causing a loss of one-
fourth the orighal vitamitr C ia a leriod
of six months but with no meas[rable loss
over the same ledod of tjme when kelt
iri cold storage at 32 dlegrees F. In our
laboratory cooking has been foundl to re-
duce the vlt"min C content of Jonathans
lry mole ttan one half (up{}Iished data).

fnvestigations on local apples show that
thev compale favorably with oranges and
similar fruits as a source of vitamln A
alrd that there is a higher concentration
of this vitamin in ihe peel than ln tLe
flesh of the apple.

We are also investigating tle Yitami!
values of f?ozeo berries anil with redl rasp-
lerries iave found the v?dety to ie a1t
infhenchg factor. Mallboroughs'wero
foundl to contain twice as lnuch vitamin c
a! Cuthl1erts, audl other va.r:ieties are now
leing lestedl. Irczen redl rasl lerr ies m_y
be coffidereal as olle of the very goodl

so11lces of vitamin C beiug similar in this
respect to tomato jldce. Thawing and
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leavlrlg to standl at loom tempetature was
fouDdl to cause a destNctio[ of molo thal
half of the origiDal vitamin c cofteit!,

Such la}oratory fiDdtitrgs are illustra-
tive of the necessity of educatitrg both
the producers and the public in the se-

.lectlotr and handling of foodl materials
i4 orcler thai the greatest health valte
lnay be obtainecl flom them.

The second problem mentioned eallier,
that of determining the actual quantita-
tive lequireheut at diflerent ages for
various vitamins, is also being studied 1tr
our laiolatodes iy Miss Post, The prcsent
investigation cotrcems the qur[titative
requirement for \litamin C. TLe t6st O€-
letrcls on the faci that the amoulrt of
vitamin C excreted alaily i! the urtn€ de-
Ienals on the l)ast htake,3 Melsurehetrts
are ulaale by a chemical titratlon s,ith tfie
redlox alye, 2;6 dichlorophetrol i[doph€nol
u[der Epecifiocl corditiots. We are at
present atiemptiug to detehine the av-
orage raDg€ i! alally excretion of vitamitr
C itl the urioe of normal aduli woDlell;
andl also tc detelmile theil respo[se to a
large dose of the vltandtr. If a perso[ has
beelr receivilg an aal€quat€ auoutrt of
vitamln C in ths da.ily dlet, then whe[ a
massive dlose is giveD ihere will be a rise
h the urhary excretion almost lmmedi-
ately. But a subject who has b€en leceiv-
lng a! inadequate dietrry supply of this
vitamia wiU requile several day6 llefore
the }oily is nsatruatedl, etrough to peunit
an increasedl trinary excretion.

finaungB from seven notmal individluals
so far st ilieal iodicate a widle range in
alaily excretion of ritamin C and atr a!-
larent relatioo to dietary il1take; two sul-
jects consumitrg dlets low i! fruits arld
vegetables excreted ien to fourteeIl mg,
vitamla C respectively; thrce slbjects
on diets ltrclualirlg an average amouot of
frult lulco and salads, sxcreted 30, 36, andl
24 mg. daily, wlile iso indlividuals vhose
diei included considleralle quantities of
fresh fruits aoal vegoiabl€s excreteal 60
and 83 eg, dally. Satumtion testB to ile-
termino the amornts normally !€quireil

by these stbjects are now in progless.
CONCI,USION

Through dlietary studties, animal oxperl-
meniatiotr, and resealch in the biochemical
Iaboratoqlwe have learDed vhlch fooals,
lrecause of their richness in Einerals anal
vitamins will curc tlle deficiency dis-
eases which were once so prcvaletri. A
more recent contributlon to publlc hoalth
has been rnade through nutdtion research
sttalies which l:ave shown that a so-
calledl 'adeqtate' diot can be still further
improved. Simply by shiftiDg the l|ropor-
tjons iD rchich certain of oux ovelyalay
foodta are cousumeal andl giving gleater
ciietary emphasis to milk, fxuits and vego-
tables, there has teen made possible a
gleater realuction in eally death rato, a
greate! expectation of life in the adlurt.

Preseut proilems iD the State Cotlege
nutdtion laboratory are contdbuting io
the knowl€dge of t}le factors influencing
vita[rin content of food6 and to the de"
teuination of qtantitative lequirements
ior vltamin C.

Not ody the public loali}l but ihe effi-
ciency, seculity ard happiness of our !eo-
Fle v-ill ie easuredl wlen the currett finil-
tngs iD nutdtion research become so lrlde-
ly appli€d that all wlll reach such ..a

siate of vell being that no improvemont
cal! te effected by a chango in diet,"
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