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It is impossi ble ill an art icle of t h is nature to adequatelv COYe l' 

th e tit'l t] or th e v itamins, hut at least SOIllC idea can he given of their 
history, proper t ies, us!'s ami OCeIUTl'IICI', 

POl' many years it ha s been kn own t ha t a food to tit' nutritionally 
adequate for all needs of humans or animals must con ta in t he proper 

aiuouuts and kinds 01' clll'boh.n!J·lIlt's, pl'llteins and I'ats . besides min
eral elements (for bono f'ormariou ) (Jl11] water. A~ ; laboratorv 
methods improved and direct uxp erimcntut ion with animals took the 
plat'p of theories it began to lu- o!:l't'j'vt'll that the purr-r ti ll' f'oo/]s fl'd 
th o shor t er the length of li fe of a n ima ls kept on art itlei nl did>:, ...:\ s 
early a ~; 18.J.:~ P eekelharing 1 sta ted : 

" \\'h~ lI mi l''' arc f~rl Oil hrend bak ed wit h ca sein, a lbumi n , ri t'" Hou r, la rd 
aml :I m ixture of a ll t he sa lt .. wh ivh ollght, t o he found i ll th ei r food , while t hey 
are 1I 111 ~' g iwlI wIIII'r til driuk, t he n uimuls ~ tlln'e to rlout h. D uring' t he first f ew 
days 1111 is wol l, The h reu d is (' IIg'",.I.,· n ibbl ed a nd tIl(' mice loo k hcnlt hv, But 
soon t hl'r g.'t. t h in ue r, their n ppet it« ,limi ni>l h.,s awl ill f uur week s a ll the an i
IIIl1ls a rl' ' 1","1, 1f', howovor, i"sfe:1I1 IIf wn u-r th "y art' gin'll milk to d rink, t he y 
keep ill goo<1 hcnlt h, t hough tlll' '1":t ntit ," of nlb urui u, lnetuse " ,,<1 fa t which t hey 
assimila t e with t he milk is quite IIl'gligi hh! i n compn rlson wi th what t he bread 
on which th e.'" 11'1'<' fe-d cou tu ius, T he eh-nu-nt in t he mil k which k.·I'I'" th e a ni
mals a liv e a lslI occu rs ill the \l" ll<'r from w hi i-h t he case i u a nd fa t have been e lim i 
1WIt'11. T il! 11011' 1IIy e ff'ort s COllll lmlt l ~- rep"a ll' ,! ,Iu riug the last f ew yea rs, to 
sopnrnto t his subst.mce from t he whey alll i w't to kno w mo re u hout it, hav e 1I0t 
11'<1 t n a sat isf act ory r esul t , so I shall 1I0t say a llY more about t hem, :\fy iuteu
t ion is onl ." 10 point out . th at t hon- is a s t il l unkuowu su bst uucc i ll m ilk , wh ich, 
"""11 ill wry sm a ll tl'lalll.it.i("s is of pnrnmount importa nce to nouris hme nt . If 
this su hs tn nc« is 1I11S""t , t lu orgallislll loses tl", 1'0\\' ("1" PI" IIJI (' r1~' t o a ssimila te t he 
well -known I'l"il"'ipal 1"ll'tS IIf fowl , tl", uppet it e is los t a 1111 with n pp ure u t aIJIIIl ' 

rlruu-c the nnimu!s rlie 111' want. l.: n l l o llht .· <1 1 ~· thi s suhstn ueu IIOt· onlv occu rs in 
milk but in all so rt s of fOll<1 >1tllfTs, bnt h of \"l'I,(,·l:lhl., unrl nn imnl ()ri~i ll. " 

This clea r-cut reeognit ion of so lilt' 1111]01\)\\,11 hnt t'ss ( ~ ll t ia l fa ctors 
ill uutritiou esn 1lwd gencrnl notiee since it \\'as publisher! in Dut ch, 
and it WClS 110 t till 1!l06 that Hopkins in Englulld made 1I0t l' of tho 
fa ct that synthet it' d irts f ailed t o su pport growt h 11n ips,; a ]it t It- milk 

01' ce rt a in \'('~etahh's wen- present. In 1D1 2 ~ Ill' published a more 
com plete work proving t he prel<pI1 C(' in hu ttpr of all llnkno \\'l1 , n h
stan ce t.hlll. wm; 11l'1:('SSIl 1'>- fol' gl'Owth. Oshorne and )lclll]('1 3 oh t '1 int'd 
likl~ results ill t li(' l'illllH' year. !lnd shortl>' nfter they d iSC'OH' r ed 



:WI-: P ORTO� arco HErI E\\" OF Pl.-ilLIG lJ E .\LTlI ,\ X IJ THOI'IC.\1. :-.rF.DICIXE 

si m ult a ueouslv wit h )rd 'oll lllll and Davis,' t wo nn id eut ifierl suh

stances npon wh ich the g-l'O\dh of rats de pe nded . These were 
known (I S t he " Iat -solu ble ' s lIhst(lUc'p and th e " w(lt\ 'I'·sol nhle " suh
stau ve, bein g so named on account of t heir di fferill g physica l prop
ert ics, Fuuk ' in ] ! I1:~ Jouud l\. nit rogenous xuhst a 11\'1.' ill ri el' 
polish ing» that cu red ber i-ber i an d beca use it hall chemica l prop
er t ies that iuude it. 11 11 [11'11 1' Iike 11 <:11lss 01' subst .am-es kn own to 
«henrists as c : ami nes ' and was simil ar O J' identical with t he water 
soluble s uhst a uce previouxly d is<'O\'I' I'pd , lie lu-lieved it t o l IP 1In 1II11i lll' 

vital to li l'e aIIII ca lled it a . , vitaurinc ". )lan~- workers wen' now 
1'IIg-ag-l'd in researeh on tht'se stl':m g-c vmupouuds that had suvh a 
profound iutluence on life and Ior want of het ter menus of ideuti
ficat ion Ietters of th e »Iphahet were prefixed to th e term " virum lne 
1'0t' the Iust increasing Iist or SejHll'at e and di stinct compounds that 
atl'el'l'ell the g rowtli 01' f'uu ctiuniiu; of the animal IIo(ly. As knowl
edge o f the properties or these suhstnnces increased it wus l'ouud 
that JJ1all~' o l' thes e nell" vit aiuiuo« \\'('1" not hasie ill vh a ract er and 

dill n ot have th e propert ies of a iuincs and to avoi d confusion DrU1l\
mond in Ul20 suggested t hat t he fina l c of vit amine be dropped and 
t hat th e t erm " vitamin " be used prefixed hy some let t er to designate 
the suhstanve under di scussi on. Th is hil S been approved and so 
1IOW we have a wh ole alphabet of thl',.;e strange su bsta nces tha t arc 
so import ant to 0111' health and wel fare. Due to t he r ap id growth 
of thi s new b ranch of nut rit ion man." terms have bee n co ined for 
vitamins, bas ed 011 t heir physical , che mica1 0 1' physiological ]11'01' 

c rt ies, sO t hat t he Iit cratnrc is some what conf using unless we keep 
in mimi t ilt, mall." sy nony mo us t er ms , 'l'able 1 will hl'1J1 us ill 
ga ining an idea of the names together wit h a brief summar y or ef
f'eets of the known vitamins. 

TAIlLF. 1 

:\ .1111\' ~r l l n l l rl n l'- 1':'1"e_,:1or l ur-k of' vltam ln in di p( 
--- - - --- - - - -1 - - - - - - - - - - - - - - - - - 

\ ' ;I:om ;" .\. ..� I' nt-S"lllhlp Ct' ~ ~ aUo n of g-Tuwth: ouhthu lmlu : \Vcak t'u JIl,l! o f the bocly 
Anliojlhlhlllllli( ' l lloi "iUf':"i; In ccP:l:"if'<1 suseepttbf lt ty IO 1 n l'~·(' t1 t)J1S or severnt 
• :row l h'llrUlllol tll ~ klnrls: 111111:. sk in . nud hJu<l<h'r illt"tH'tioll s: inl\u lllilmlinll:-l 

iliaci PlI :-i fo rulHtio ll i ll ~ i ll ll ~PS and s u hl l rurua l 5-:'ll1nd :.:;. 
·\·it,nuill IJ. ..� \\';\ll·r·~"lllhlt ' ( 'pss,lli on o f uruwth: l o~s of' IIPIJPllll' : weukur-sx: lo~s of 

,\lItill(>llritl< we l etit: tack of " I /lo r ; ~a ~lro "il1l l·s\. inlll dt'rllll gCmt'l1l~ : 
l : ro w th-l l t'4 lll1o tilll! IIHliJ.:'l~ :;t1 0Il , von st tpa tlon . ('{)11t1~: svnn uoms of' matuutrt

I 
l in n (I f th t- nr -rvous ~ :n; t "' lIl and finnllr hort-ber] : huefy is 
\\'p :lkt' l wd anti nm'r~ 110 n~ :-.i s luI H.'n tfl I II rlullrll:: or gnIlJ:"iIll:-:: 
i lll'rPllStOd :-.I Prllitr_ 

vnnmtu C. .. \\" Ill'r· , "ltl h lt' :-:.Illow , ll llu tl h ' coru ptr -x to n : i os.... hf l'Ut'r.:r: n el't 'll ~ IIU IIl:-i 
I ...\ lIl i i" l'Orh ulit' In th... Io tnts und Hm bs . pst)l~d W: ll r ill lI ll: ll ~ g~. usuu u v 

III I l'; bl k ~H for r heumntt sm. Ima ll y l"CUT\- )' : tooth elpfflo ('l:'o: 
I In('k or st nmiuu and g-rowth: i IU'TClll'o ("d s\I:-ll'e l 't i bilitr til I I n rC O('l iolll'1 dbc'u:-; t·s. 

\' lu1I1I1" n. .. IF lIt ·,,, lt th ll' FnilliTt' u r mluf' rnl Jl1l'Inhulism [uul l)" hUI Il' roruuuto u, 
, Aull nll'hitic hlwl' r hH! uf l"nkl nlU o r hluo d. ..os "'!- I hl ~· l ucreusod :"i l t."i(· l· ~' 

tlbilltr tu r l' ~lJinll ur}o· i n r.....l JolI :-. r h:k c~ l:; .i 
* M::ult" up or nt 1 f!3 ~t two vita mins_ ni :\(·u :ol~ ....d m urt" tun~" un. JHl :! t" 2 ; 1 uf th i ~ ttrt il·I~ , 
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\"IT .nIlX .\ 

Il isrorieallv. vitnmi» A 'I'm; not 1he Hrst dilil'OYt'l'l ~d hnt \I',IS one 

of th e growth prouiot iug xubstuuccs ill milk, along with vltnmin B, 
that first 1('\1 l Iopkins " to puhlish ill lUl:J, Oshorne and .\lcI1I1l-1 3 
fOllnd that butter fat addell io dietx, ndcquato ill all known lTSIWds. 
made tho <litl'I'I'I'Il Cl' Iwtwecn lire and death 1'01' ('x!H'l'illlcntnl animals, 

Withou: 10111te\' rat tl1:- ruts "l'flse<l I-!'r()\\'ill~ and dipd. Wiill if thev 
lin-d ant! grew ill a normal mnnner. 

Thoug}: "it alliin .A is not a speeifie CIII'l' 1'01' any disease it is 

1,('rllHps OIH' 01' the mo st impol'tallt of the vitmuins f'rorn the stund

point of :.,tClIl'!'il1 hvnlt h nnd its aIIS('lWe 1'1'0111 the <lid pan's t llt' \Yay 
for a hll'gl.' va rictv of i n r l' t'f i o ll ~; discusos. 

,\VIIl')} a vou iur gro\\'il1i! rat is fpd a did adcqnatc in all othl'!' 

l'I'S!lf't'fS hut lar-king vitamin A, urowth continuos 1'01' a shor-t t iuic, 

prnhah!~' hpt'<llIs(' or I he previous slonlgt' or vil am in A ill til l' hCH1,\' , 

Then g'I'oll"th C,pUSI'S ;1! 1l1 if rhr- di et is I'ntil'e!y devoid 01' t lu- vitumin, 
tl lo,.; .~ of horlv \\'('ight Ol'l~\lrs Iollowed hv a cnndition of g'pl1el'al 
r1l'elim' Il'ading to d eath. "'h"11 th e stort' of vitamin A is nse.l up 

and gl'o\\'th I'('a:,l's. Ihu animal show» i'H:I'l'ased suse ep t ihiliry to 

bacte riul in l't-ctiou. A large pl'OIHlI'I ion of the r-xpcriment al animals 
develop a ehnruct erist ic diseuse of t ln- l'ye, known as xernpht h»Imia. 

Vitamin A is n fnctor of ~I'Pllt praetieul imporrmu-- to uuf rit iou 

<lilt! health h('('all!'(' a lack of it. woakeus the Ilo:!y mHI ilH'l'(·1\St·:-; its 

susr-opr ihil ity 10 mnnv infectious disl'aSl-S; 1" '(,11 though vitamin . \ 

does not lmve di rect COIl troll illg "Plat iOI1 t o <IllY one d iSl'llse as dol'S 

vitnurin B to heri-heri awl vitumin C to ~( ~IIl-YY, 

Xerophthalmia involves infection, hut it is essentially a defl

cit'IIe." diseuse because didaI'," deficiency greatly increases the 8118

«op t ihility or the animal to the infection and thus practically 

d l'tcrlllillt,s wln-t.hcr or not thr- di!'eas(' will O(~CUl' , 11' 1101. too lldYaIl(~('d 

it r-an he cured hy I'('pdillg the animal H }l,'oIH ~r amount of v itamin 

c\. ill tIll' diet , .A surplus of vitamin A ill the hod," 1101. only assmes 

r h« us c of it, 1'01' l'ut u re time, hilt g'r'('Htly increuse« the nh il it.y or 
the hod~' to rl'~isl disl'lls!', 'It III list Ill' supplied ill liberal proper
r ion durhur g'l'Owth mill iii the food of tho adult too so m; to insure 
no t unlv It good condition of nun-it inn hut also increased lu -alt h and 

vi gor. Tile deura nrl fIll' vitamin .\ in the pr-rind Ill' reproduet ion 

mill lacrution is ""1'11 gyratpr than during !!l'o\\'th , 
llnt h YOllng' and 01,1 animals have boon shown t il Ill ' able to store 

a "ow-:idl'rahlr amount 01' vitamin A ill tlie bodv. TIH~re is an uctual 

storage oj' t llis vitamin ill t.lll' tissues, although about nine-tenths of 
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the total vitumin A in th e hod,v of a wcll-nourlshed adult rat is 
found in the liver, th e r emaining on e-t enth is equally divided 
hf'tWt' Pll the nmscl (':-:, t he blood, ti le kidueys, and the lnngs. This 
ab ility of the hody to st ore it for future lise is soruet iiues an un
Iorruuatc f'aeto r. sim-e a luck of A in t he (lid d ocs 110 t manifest 

i tself inuued iutelv nnd weakening of th e hotly mH,V r esult. hefore the 
ll f'fit'ien('y bl'COIlH' ,; eviden t , ' 

n'I'.\MTX H 

He[el'elH:p t o a disease th at We now recogni ze us ber i-hc r i WM 
published. " as ea rly /If; 21100 It C. hut it wa s not. till 1881) A : D. 
that. Takaki , surgeon general of the -Iapuueso 1111\',\ ' , wh ile iuvestigut
ing an outbreak ,11IIOIIg- til e snilors, showed that t he disease could he 
prevented hy a vhanjre ill diet . On e vessel on H niue-iuouths ' cruise 
had Jli~) cases out 01' 271i 111('11. Takaki conuuissionerl another ship 
with the same nuuiher of 111l'1l and seur it on an ideutieal voyage. 
The onl ,\' thiug' he changed was th e ration. I!i"iug' less ril' !, awl more 
hal'1py and adding 1IIea I, vcgctuhle» a nd l:ont!en scd milk. Fourteen 
l ' aS(,~i of IH'I'i -JJel'i dev eloped and t hese were amon g men w110 had 
fail ed to ell! the ration. 

OtlWl' workers SOOIl proved that the eat ing o f pol ish ed ri ce led 
H. th o disease awl that the suhst itut iou of uupolished r ice was 
su fficient to proven ] 01' cure th e disease. ' 

F uuk ? 1!.l1l isolated a verv po tent anti-buri- ln-i-i suhstunco f'rom 
ric e polish ings whi ch he call ed a " " it a llline " , which te r m, less the 
flnnl c, Wt' now use as u ~ cJl('I'i e t itle [or all t h« su bsta ru-es which exe r t 
su ch a profound influence on hcalt II. 

Vitamin B is the n ame 1!l'Ilerally applied to th e substuncc which 
p revents ber-i-beri . S inee beri-beri i~; a nerve disease, a so-called 
n euritis, the substance which prevents it was d esignatr«] as antinen
rit i«. Beri-beri results 1'1'0111 too great a depend ence up on .polishvd 
ril'l ; us II fond and can he prevented h~' t he lise of 11II1II ill ed rice 01' or 
t.he parts of the ri('e which have hcen removed in the milling, 
part h-ularly the 1'111 hryo , At the time or il ~; discovery th e substance 
was IH'O\'(,II to he water-soluble a1111 growth promoting. Vitamin H 
is the t erm now used to 1'0\'(' 1' tlu: chemical individual or group whose 
presen co in food pnahles it 10 meet the needs or the body in prevent
ing diseas e and supplying th e substances essential to growth. 

Th e animal organism cannot st ore this vitamin in suffi cient quan
t it ies to he alil e to go without a supply of it for any length of time. 
The amount needed increases as t he body in creases in size, be ing 
h igh est during reproduction and luetution, 
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I II uunumuls II defu-icuvy of vitam ill B III the diet causes a loss 
of uppi-t ito eouun onlv fol lowed I,.\, iuorn com p lex am] less dear 
symptoms than in the ea~ l' of birds. These symptoms arc grouped 
by JICClll'1'ison under the order of "malnutrition, dera nzeme nt of 

th e fun ct inns or t he or gans of d igest ion a 1111 ass imilat ion, disordered 
endocrine f unct ion. and maluut ri t ion of the ne rvous s:\"I,telll ," A 
partial hut 1I0t. eomph-t« defici ency ill this vitamin leads to impa ired 
growth and a gen eral undermining of health and vigor. 'l'his 
IO\\'I'I'I~d vital ity 1IU1.\' hnv« H fur-rea ching elfpct in its iuflueuee oil 
r ep rod uvt ion 1I1ll1 su ccessful r ca ring of 1he young, While often 
rerl'lTt'd to as g'l'Owth-prOlllot inl-!il should 1.1(' emphasized that. vitamin 
B i ll essel]tial to 1l01 'UlUI uuu-ition at all agl·s. 

Vitamin H is )ll'Ollahly a nit rozvnous base rclat ivclv stublo 10 

oxidation and to hell! and is evidently 1I101'1~ stable ill ac id than ill 
alkaline solut ion. Litt lo ht-a, tlt-:-it ruction occurs in ord i liN I'y cook
ing, Jl1It ill conunercial ('llnning and st erilizing du e to th e higher 
tempr -raturo involved , th e lo~~w:-i llli~ht be more sorious, In ord inary 
cooking, losse s of vitamin JJ arc 1ll01'~ likelv to occur Oil ucco uu t of 
it» solubility in water and th e eonseq ue ut loss by extraction if the 
«ouk ing water is j"('jl'C'1 ,!d. t ha n th rough iustahil iry to lu-at at cook
ing temperatures. Th e dist inguishi n g' f eatures of vitamin B when 
compared to vitamins A uud C is the effect or its g reate r st abil ity 
whi ch tends to make th e problem of it s ultimate isolat ion an d idcnti
fieation a more hopeful on e than t ha t of vitamin C' with its ma rked 
SU St: ip t ihil ity t o heat , to a lkal iuit y a nd to oxid at ion . At 1)1' l'>,pnt th e 
evidence leads us to beli ev « that H is nuule lip or t wo vitamins. 

'I'H E M eL'I'II'I.E XATURE O~· YlT.DII:\ H 

T he qu estion of t he mult iple nature of vitamin B is still a s u l,
ject of r('s('a1'e1l . If the iuvestigatnrs who 1I1'l~ now working 011 this 
problem ean prove the mult iple nature of thi s vitam in ( t ill' anti
neuritic awl growth promoting factors ), they would accomplish a 
great deal indeed for the advance of the chemist r-y of 1'0011 nutrit.ion. 

r11 ID20" Emmett ami Luros 1'H!'l'i(,tI 011 a series of elaborate experi
ments ill which till'." employed hoth pigeons and rats. They offered 
a. tentative conclusion that th e aut iu curitio substance as tested for, 
by pigeons, and the water-soluble 13 tested for, by rats, were not 
the sa.me, and that it would JJe better to consider them as being 
different until further proof was forthcoming. 

Flink and Dubin M (1921) r ep orted that what had been called 
vitamin 13 consisted of a mixture of two vitamins: (1) the anti
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n eurct it: su hst<llll' e 1'<,,1(1 il~ ' removed f rom a III olyzt'd ,I'I ',I SI hy ab" OIp

tion u pon I IlIlp.I"s earth . and which the~' Ill 'o p mwl l t o va ll vitamin 
13: (2 ) t he water-soluble su hst nuee !l'ss rea di lv a 11,,01,111'(1 h ~' I'lIll!'I" s 
ea r th and exe rting 11 specific 1!1'00\'th -pI'OmOT illg" in fin cn vc upon 

rni r-ro-nrga ni sms an d w hi ch tl Ie,v pI'OpOSC(! t o «al l vitamin D . 

:-illlil h mnl 11endriek ' (l ! )~6 ) re ported ('Xpe rir uen!s which are 
" PI 'Y signitleunt in deed lu-eausr- I hl' ~' 111 1'0\1' ,,011 H' lig ht 011 th is sub
j ect. '1'1 11'," rOl llld " t ha t 1-! per cen t o f 1'0111'.1 oa l '; as t lu- only 
SOIll'('1' of vit rnnin B, " lIp p leJllt' lIll' ll wit h purifi ed food -sl uffs and 
vit mu in A. ra ilpd to in duce sut isfnet orv ~ r O\rt h ill rut s, T hl' ad
d ition or :2 per !:1 'IJt or d I'il'd 1'1'1'\\"1'1' 's ,\'l'as t ga vl' n bet ter gro\\"th 

1'111'\'". TI l('~ ' t1' j"d sllpp ly illg' r lu- p rot ein ho t h ill t ill' Imm of 
g'platin awl l,wwiII hili JI !'i11t"I' 0 I' 1hI' 111'0 sl imulntt-d g ro wt II as did 
Iht' ycaxt. F 1'011 I t It is ohservati nn t hl~~ ' infr-rred th ai it \\"<lS not th e 
p ro t ein of the ~' ea,.;t. whii-h SlIppl il'd r h« nntri r-nt p r inci pa l Ia cking 
ill t hc mil s , TIIl'Y allt/wlllVl'd th e ~ 'l'a "t at 1;; pounds pl,( ,,,,,III'1' f'or 
six. hours and t hen shuwi-d t ha l Ih is t.rr-at nu-ut ernnplet olv d r-st r oyed 

its 1'011'1'1' t o indu ee a g r owt h respous» under I lu- 1'01'1 111 '1' cnndit ions, 
It lias been rcpratcdl~ ' I'l'JlOI't I,d that ~1I 1 1 ()('Iaving" yeast dl'st 1'0,l'S the 
aut incuret ic suhstunve. 

A t t ill' sa mp tim!' t har Sm it h and Hen drick W p l'l' work ing on the 
prohlrm. U o l(l h"I'~('i' II ' a w l H"sl'(' i:lt p,; l::IlTi C'd Oil s itnilu r iuvr-sti
g-ations ,11 III 1'('POI'tl'd ex per imen ts ( I !)26 ) which dt'1Il0llst1'lltpcI the 

"mill' t h ing , Thc~' found " tha t 27 pel ' cr-nt of uutocla ved ye ast 
Iuik-rl to se rv« as a source of what has het-u eal le'd vita min 13 when 

om ploved in H pu rifi ed d il't ,.; 11 1'1'11'11 11'11 II'd wit h Iat -soluble " itIII II ins , 
011 t lu- ot lu-r hand t he d iet of p urified food "tllll's plu« t lu- fa t -soluhle 
vitamins A 111111 D. all d contai n ing' t he co r n ext ract eq u ivu leut t o 
:i pe r (,PilI, or ('OI'1l ill thl' d ir-t , together wit h S IH'I' (,pllt o f auro-l nvcd 

veast. ind uced csscutia llv Ilu- uorm al I'a tl' of g'l'O wt h, " TIlt',\" also 
I'011 lid th at 11t'l'f conta ins t he sa me Iactor wIIi(:1 1 a ut ocluved yeas t 
has a n d which g in's it its su p ple menta rv valuo with r('SIH·ej t o the 

"OI'Il extract . 
Both rh-i r-d ," l'lIst 111111 1'1'1',,11 ] ll!!'!' ha ve prcventiv« OJ' cu rnt ive 

act ion ill pl' lJagra wh en the amount s 1'l'r1 an' ius utlieient to p re 
vent ti lt' uppenrane« ill luunau suhjeet s o f ineip icn t siglls of h(~ I'i 

11I' I'i. Oold l)('rg-el' has nnmcd thi s heat -st nhlu su hs ta uc« in veast and 
in lean meat wh ieh nets l IS II uu u 'icut supplement awl prevsuts 
pel lagr a, 1'-1' , 

SlI el'l lIlln and Axt muy er 11 working O il t his p rohl eiu of t lu- ruul ti 
ph ' nature or vitam in n \Isl·d yeast an d who le wh eat . T hey r (1)lJ(} 

..� 
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that aut ocluved yeas t eontains t he an! ine ru-itie fa ctor while whole 
wheat al so cont ain s the antineuritic. factor but not the pellagra pre
venting- (or P-P 0 (' Golberger) . Th e results obt a ined f rom the mix
ture of t lle autoclaved yeast and the wheat seem to show that the 
substancu Furnished hy 1he alit oelaverl YP(Jst. which sup plements 
whole wheat may be a newly di scovered v itamiu. 

After conside ring all th e work tha t has heen done on this sub
ject one can think of vitamiu B /1"; a comb ination of at lea st two 
prineiples : (1) the un t in eurit ic substance, a nd (2) t he water
soluble growth-promoting substance. the so-culled 1'-1'. 

vrr.vxux C 

Scurvy O!1CC culled " tJw sailnrs ' scourge ." has 1.le('11 known lor 
cen tur ies and written record of it has come down from the time of 
the Crusades. 

Various th oorics have been held as to the origin o[ the disease 
but the two whic h gained most ground were t Il e ill feet ious and dietary. 

By l7n!) the British navy had become so convinced 0(' the ef
fieaey of lim e juice as a curat ive measure that it was issued with: 
the ration to all sai lors, and ~ CIll'\'Y praet icnlly ceased on English 
ships . 

III l 8.J!l Budd l ~ wrote tha t svu r vy "'II!''; due "to an essential 
element, which. it is hardl y t 00 sangu ine to state will be d iscovered 
by orga nic ehcmist ry or the exper-iments of p hysiol ngists in the not 
far di stant fu tu re ." Yet 70 yellr s la ter with all t he aecumulnted 
knowledge of th e vitamins at hand Sl' II1 'Y~' bro ke out lI1110Ug troops 
in the \\'orkl \\' a r , 

V itamin C is th e substance which p re ven ts scurvy lind has thus 
been called " the anti scorbutic vitnmin " . It appareutly pnsses from 
all inactive substa nee in the ripe seed to an active form in the 
germination of t he seed (t h« lII<1tm e 1'1'StiUg seed lacking vitamin 
C, hciJl~ particularly ri ch in vitamin In. Th is relat ionship has 
led to the sugges tion that vitamins Band C st and ill close chemical 
relationship to each other, A s yet, t he experiment al evidence in 
this matter is but rudimcnturv. Vitamin C is much more readily 
destroy ed than is vitumin B, hoth hy oxidation and heating. 

. :Among t he more readily not icea ble sy mpt oms of a vitamin C 
deficien cy, ure ~OI'CIIC ~S a nd st iffness of join ts with It t endency -to 
hemorrhages in them. SOI'CU CSS lIIHl hy pere mia of the gums lead
ing to looseness of t el't h, and hone chau ges. " I' l t should be re 
mem bered t hough tha t. th e ab sen ce or scurvy does 1I0t prove that 
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the f ood is supplyin g all th e vitamin C t hat the body r equires for 
the best f ulfill ment of its physiolog it-al fu net ions. L ack of vitamin 
C in cr eases snsee ptibili tv t o in l'cet ious diseases whil e ample sup
plies of vitami n 0 in creases t he resis t ing I H)\\'{>r or the body. Much 
of the so-ca lled r heu matism is due at least in a la rge part to the 
use of l'ood t oo poor in vitumin C, To oth defec ts are 111so very 
often d ue to a d iet low ill t his vit amin , 

Vituiuin U l ike vitam in H is not stored i n th e an imal organism 
so tha t t he hody de pends upon food fo r it s da ilv requirement. 

\ "1'1',\:\111\ n 

Vitnmiu D ha s not IOIl g' b C"1I },{:I'og'lI iz{'d li S a sepa rate entity, 
It is so closely associat ed with vitamin A in its or eurren ee that for 
a long time A Will' hl'1i('\"{'{l to 1I0t 0111,\' cause g'rowth hut also in
fluen c« hone f'ormat ion. 

In 1!J22 }IcCpllllJll 1
:: showed that eod liver oil wh ich had been 

heated for several hom's at It)(l ° C lind had had a stream of air 
huhhled th rou gh it , no longor was ahle t o CIII '(> the ophthalmia of 
rats on .A f'n-e d iet s , Th er efore t he vitn miu A in th e oil had been 
dest roved I I,\' heat and oxidation, Hut th is same oil st ill had tho 
p nwur to ('III'e r ickets in rats . This cou ld only mean that there 
was D. new sn hstauer- I li ll t an"ded hone fo rma t ion , and it became 
known HS the antirach it i« fuc tor 01 ' v it amin n. 

Hmp lrieallv , codliver oil ha s 10l1 g' been a stu ndu rd medicine and 
many or the inhabitants of t he eost al reg ions of 11011hel'n Buropc 
cat t he l ivers of fish , H was not, however, till In3 that sound 
scient ific reason £01' th is practice heca llie ev ident . 

Zu cker, Pa ppenheimcr aud Bu rnett H in ] D21 isolated 11 potent 
Iraeti on I ro ru codli ver oil awl t hen came th e astounding discovery 
made independentl v by TT l 'S:' J:' and Steen boek 1" that olive oil and 
other foods whi ch have 110 aut irachitie properties, could be activated 
by sunlight 0 1' ultrn violet light f'roui it mereu J'Y arc lamp, HO that 
they had the same curative proper-tics for rickets as codliver oil, 

This opened up a great field of resea rch and explained much 
that was contrad ictory, in that peculiar di sease, rickets. It hall 
long been known tha t rickets was a failure of th e normal metabolism 
of calcium and phosphorous awl that the hones of a growing child 
with this disease failed to develop normally. I t was also known 
that eodliver oil and sunlight exer ted a beneficial effect in this 
disease. Now the various links in t he chain were more complete. 
Codliver oil conta ined a substance, vitamin D, th at regulated calcium 



and phosph orou s meta bolixm . Sunlight 01' u ltra violet lig-ht prod uced 
in oils 0 subs tance that a cted like vitamin D, 

The fina l s tep was the proof tha t certain clu-m i- a l subst ances 
cholest erol or e rgoste rol which occur in oils and wh ich are inact iv e 

as f'ar as cu r ing ri ckets. becom e powerfu lly curative when treated 
with ult ra v iolet li gh t , Ch olestorol 01' rela ted vompounds 01:1.'111' ill 
human skin , and ligh t of t he proper wave length falJillg on th e 
surface of th e human bod~' is a hl,' t o couvert pa rt or t hese compou nds 

into vitamin D, This accounts Jor th e fac t that th e Rickets Com
miss ion ,; whi ch visit ed Port o Hi eo la st .v( 'U I' was u nable to tind 
mnrc 1111111 ouo vase of rickets in lion children examined in the 
Island, living' tinder such conditions t ha t som e would have developed 
tIll! disNIS(' i r Ii\'ing ill II01'IIu'I'1I t' it i!:'s, 0111' uumy da ~'s or sunshino 
]I(I\'C protect I'd t IH ~ childrr-n lIguillst cmnl it ions of )Jo\'t'rt," and had 
food , TIlt' su ul ig ht munuf'a cturcd the vitam in ill the body t hat 
normallv tliev shoulr] have r ceeived ill th eir rood, 

'1'0 sunnnm-iz» ln-iefly ; Irmu TIlItIt! 2 we see that 1lI1111,''" or the 

rOO(!:; "' PI ' (' te s te d ill th e 1'11\\ ' sta te a nd t hat wh ere the sa me arti cl e 
has been t esu-d after cooking we not ico a dim inution in v ita min C 
and somet imes ill vitamin H, E xpei-irueutal work shows that in the 
rlest ru et io n or tilt' vitamin s hy heat. ox idation f'rom oxygen 01' t he 
ail' pl ays an imp orf nn t ro ll' lind th at f rcq ur- nt lv 11 «au ned fond mny 
I' ll lit aiu 111 01 '(-' vita miu C, 1'01 ' exa mple, tha n t hI' same f'ood r-ooked in 
the home, d ill' t o t he fuct , th a t vhanve of oxid ut iou is ge nera lly tess 
ill st eam cooking h~' a utoclaves in t he cunning I'adol'y t hat in vnok inu 
witIt op en ket tles ill t he ho rne. Yitaru iII C is t hc l l'ilsl st Hhle an d mav 

even he tlestl'oy e(1 hy stand ing ex posl'll to air as in t he ease of milk, 
which is f'u rt hcriuoro " (' I'Y apt to be low in C , 

Th e presence or lIei(ls such as exis t i ll lemons, OI'l-\IIg-es and t omat oes 
tendn to sra hilizc all the vi ta in ins as tl u-y arc 1II00'C :-; USC (~p t ihle to 
heat a 11(\ nxidut ion ill 1111 alkaline media , 

Vitamin B i :1 1lI01 'e stable than C and will no! he appreciuhly 
affect ed h~T boiling temperatures 1'01' short periods. 

Vit aminn A and n arc the most stable of all and lir e hardly 
deereased by boiling hilt. mav 1)(' de st roy ed hy prolouged cooking of 
foods in fats and oils. 

'Ye should ohtain OUl' vitamins I'I'OIll t h e liberal use of mi lk, fruits 
and green vegel ables whi ch not on ly sup p ly these n ecessary nutritional 
Iaetors hut. are ex cellent foods in themselves and also au important 

source of the mineral elem ents. 
Animals cannot sy nt hesize tho vitamins and must obt ain them 
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. f rom their food, Th e eap,H'it,\' 01' til e animal 1J 0d~' to store them 
is variab le, Yitlllllill.\ s('cms to be:- stored to till' greatest extent 
nn d B and C to t he Ioust . Th e milk of cows varies in its vitamin 
eoutr-nt 1111e to din'I'l"('IH' es ill th e fo od, So th e milk of t he mother 
may vary and many nurs ing infants develop scurvy 01' ri ckets and 
other nutritional dr-ficicncy diseas .....s due to a luck of vitamins in 
th e milk, IIi 1'1'<:1 evidence t hat th e mother s diet is at fa lilt. 

Rr-produetion and the g'rowing period ma ke the g reatest deman ds 
Oil a food , if the iudividual is t o he supplied with all the Iw("('ssllry 
(' 1('llIell t~ ; 1'01' iff; well bp- ill!;: . T'hu n er-essity of all adequate supply 
(11' all the vitam ins H Ill1 iuincrn l salts is mos t imperative at. these times , 
11m] the diet should be ('IIOS('11 wit h r egard to these req uirements. 

T .\ ll u : :! 

SOME FOOD SOURCES OF VITAMINS A, B, C, AND D ' 
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