
108SS& II VITMKI 8 mtm 0F CO0K1SB mm 
mm AT smsm t^sm m&mtkfsm 

mm% WsBBtj mwMS' 

4 fHBS1S 

fcte ,s>©$a!jft3®0j!it0 fop tfo® 



^        APPHOVBD* 

•ft. 
5 

^ 

IMHII IIIIIII«W-««-P^«III iiiiuiin] riuynnrnYlj' ;(u iiiiViiiiiijiiini)i[|ii|iii'iiiiiiii)iiiyi!iiii.iinji)iiiiiiiiiriii---|ii-ii!iriiri i;.iii H m; 

^ftsgoj? of tooa© m& iutritioa 

la Qhmt?m of Majop 

itJ%H*i*tiiJ>ha&Wl)bimip*iM)imi^^ 

Asaociat© Frof©@s©i» of Foods ©»<a i^tirition 

Chaixmaia of School ^s'a&u^te Cojsiaiitt;©© 

Chairman of Ool^ego Qfafiuat© ©o^aoil* 



^ikUti Of (jJO^f^-IH!^ 

page* 

m^mmmUm I 

S^uveed of f i^^tisi 8 « 

mil: §. 

ttStftftttfttt «« frtet^g fi 

M£ii@3» Tissut 3 

$^m. S 

m®tm&& ot i3&%^tmiAa.t%<m 4 

Btfta493P^ i 

?&&$$?$ Aftteofe&ag a©g©s®^ ©f ?ittt»&& B « 

E0fi®iBig 7 

Soiubiii^r ? 

4©i€3 a»d jokc&i © 

oxi^t^ft 8 

©©^•^©tlosa & 

F<sai©»tati^- 0 

Fs?fi»eAixig $ 

B»at t 

Bxp©^im©atal 2,8 

F^fpoa©. 12 

^ats^ia IS 

Basal M©t IS 

.   Dop^feioa F^f^Od M 

■Stopp2©si©at;i M 



U®ml%Q and frUMmftsiem •  tf 

Cooked yea* 28' 

aitolS©^^% if- 



to 0r« Jslajpgarefc Flaofe 8»fi F^ofdo^of ^va^miod !li3.ii©a© 

foi*, the airoeti<m ^d $ttidano9 giir^a iia %■&,© ^iauiiiag mid 
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aafe© quantitativd astettBinationg ©f fitaaia B to a fo6d# 

vaw, o©0fe©<it sM $©©&efi Ancl kept hot &n & at^m tabi© f©p 

«i period of i£a©* 

f&© isolation of v&temia B from tho various ®©a* 

MPS of the viteiain B ^oapl©^ hm ^et^bSLisHfrd its Idejatity 

as the ^eat*»i«a)iite gatin$«?itie fftetor neoesaery for gro^thf 

for malataiaing th©' .app©tit© aaa geaeraX v/©ll being*   it» 

laentifcy ©stablighst m& itfi voiuo- proven^ £&t$rest feaa 

turned to loeating th© $otar©©@ ol" vltoaia S wad fi©t©nainisi§ 

tli© factors U^at affect its- preteeaoe In foods*   Ffevious 

dotensinatioos baeed oa fflbe vitsaia B ooaplesc listv© ted to 

ho. repeated «odd aew eatSaatdd made*    5lie bioiogio^J. metliod® 

used In na&iag' tli©S© deteir^lnattoB© ttave squired tlnae and 

effort^ end tla©F© £a atill need for pore ©Qjaplet© data* 

la a stwdr made % Fyapell (&3) it was observed 

that In a list of-SO of ©nar aost ©osmoal^r asod fruit© and 

vegetables for vthitih vitmla vaiuee uere glvea* ontf %$ 

value e were fou&d for vit#sia B% 
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IHlikj-   &.&&&$&■ that h.m& 'b©©a taaaO' to? tho: heat** 

labil© f&efeos? siaco |t# i.soi.ati<m show that much of t&e 

pot^QCsr pwmf&Gm&tj attributed to it &ag hem <Sti0 to th© 

presoao© of' vitssstia §* _'Milk> foi" Qjis®j>i©| ir/as ooa^ifiOJ^et 

to to© a good soiii'eo of vitaitia B C^0):# but' *fe© moi?# i^oceat 

iniioatioas «.f# tliat it is <a good :soiia?o# of vltasila © ©ad 

■a pelatlf&$# poo? »:Ota,?o© of| vstwlii S'*    B@ad0? ©i3;«S :$up|)l®0; 

■iS ■} qtioto ai'lfe p^o^uotiS es-a vitito0t »ty&tb9 'Of vitantn d 

than'of vitaalu S*   OuadeiNson ■oad steenboek (M) fo\md the 

vit^mia 8 value of milk to bo alt^s p©o? aad aot ■affoeto.a 

by breod of ©Off o? its diot# but s©emia§iy taa&o? th© ■ph^elo* 

logieai &oat?ol of tho aaMat|L:#. 
;?ogotabl©.a .aa^ Fruits*   fit&aln S wm also pro* 

viotsaly tlbxraigSjit to be qridefty 41st?ibttt©4 la :alX pa^ts of feb.© 

piaat aad ia liberal epouata ^)*    So.8a3.ta obtaiao^ by 

Koaooo (©^,j oa ioafir wgdtables {vmt^r^T&m^ iottuoo,* spia**. 

■aoii^ e.abbago) .iJiotr tM%. Jio^ovo.^- to bo a poo? aowco of 

•Britettila B ia tlioi? aatti?a2. s'tat© iwhoa oomparod ■•©itk |-#a^t,^ 

wMeh-# booaiaso of its hig^ potoaoy;* hm "beoa tsafeoa as a 

staada?.d of vit^ia B aetivity*   £''u^tlie?iao?o.f oax'?ots> tu?* 

alp® aad potato©^ of- %h0 root togotables a?® ?©p©?t©.fi by 

RODooe(3^5Q) to be lois- ia tijoi? vitgA&n B pot©a<5y tb.aa tto© 

loafy vogotablo-s; wliil© of the £*n*it$, appl©, baaaa% o^aag©> 

■and tomato* th© Qfm®® was tb© ©aly ©a© ©qaal to th© l©afy 

vegetables ia its vitaiain S valu©,*    Howov©? ■G:0\i7gill (@ )■ 
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patmlpB them f.oa? ^i^ othef ve@0t&^©-S# 

twkk pl&h m&ym^m of wl%mM Q*   Bongtm® and <5O*WQX»^I»S 

.telaal: fiLmmi    3?e©t;g matt ©ft e.#i»feaiB rniimntL 

fQQ&B $hm tihem"t0' be «»peHw ^o vog^tabloe iu this fae*. 

tosp*   El^'e^jea md Sli©«iaa (IB.) w&popt pvpte aittScX©^ hoa^-t^ 

vith tiio activity of ejpyetal-Hn© vitcteift B aa€ »tB»!idftjPd 

ygasfe*    Broai-o Qn<l SaoSood (.$>.»- ^akiag, aot©»isiatloft©' trilth 

2>.at tis-auoi .obeeswed tjxat Ilvez9 cdiatalaet gjp'W fof g^wg, 

ton titaos as- smoSa vitiS^la B as srosol©,^ sad that kito©^ 

©ad bjpaiu wye OftO*felilS!'t mt s»ieh| g^asa fof* gs?©®^. ^itk ho&^t 

imiao'3.0' abotat m s»ioli ^s Ilvor*   &l$wm.$ i^O} foiimd iiv©^ 

kldnoy, ij©ai?tf e:od*j»oa^, skisawmilk' powdo^ ijad ®gg ^olk to 

ooftt©ict .jaoiPO ^itamii* S thm fsnaita ot*' vegotabloa' -ia the- 

fs^ak 0tebte# taft 3i*8» tSbaa o.os^m|a o:^ iogwi©^,* 

So^4#i   ■1B tkoii? aatwaX' a-'tato .soodt aspo. dessbii* 

stpated to he oao of ow boot m& aott iispo^-tgat aoayeois of 

vitwia B*   W thi* ip?©^i>* edxwdXttt iogtmes aftd. nuts rmle 

li|.gb,est;#   HotM^' «iad Imessoas® 'fgl) la » -©*«% aado CM* tiiO' 

vit'Smia B and 0 oontoftt of oo^oa.a,s fouad ti&at a dlot oompo:sod 
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## .£$$ of m& Q£ Ww-oBve^xt sup|3if#a. ^tum^i vitwiain B tor 

aladttti th© eoae^atratios of vitajjig* B t>o' s^©' lafgelF i& ■ tli^ 

'©mfex^ro of 0O»*.   tliapi^ '(30) h** teofeed tli®. M@h ^itewla- 

content of tla© g®«sa^ brea^ e*id al&aii&g® of t&i&&& -m® states 

fch&fc wfeeat g©iw Is oa© of tin© two vo^f pioh §©^c©# of i?ita*» 

mln B»   WMfcait* (401( la teatft m^d© t/itfe oottois s©©d moal, 

.found' it to b© t ■fi.cSi©^ aou^o© of vltawia i thaa f/tol© trJioitt^ 

t?©iglit fof w©lgl!ii?4 aa4 a;® ricSi ©0 ■ariod to6fce**s f^ast*   €oa* 

diddling tttat ^9^60^ of .tlje o^Lo^le^ .of t&© typgeaS too^ie^s 

diet is tal£©» -f JPJW ©©^©al© tMy booosa© m v©.j?f liipo^tant 

0omjo© .©f vitamin B if ta&oa M tla© forsa of wlioi© CQ^&I^ 

but a pFmttQ:&l%,f a^ligibj,© a ©two© i» tfc© tuigMiy 3p©.f£n©<l' 

foio ataeli as xstoite- floixp aa^ fa^iaa (39J*   Dried peas &ad 

■ fc>©aoa' si?©- ecffiiaisox^d by 0owgt!l3t-' iB- ■} ts© b© it ©.0!apa^atn?©'l|' 

Mgh source Of Yfciamto B* aa as*© slao Rut>a> witli th© ©xolp*^ 

tloa of fch© 0#o0-aaiit^   f'fetej beoom© en. 3*s^o3?tmt ao%u?o© ^li©» 

tli© ■its© of £M-&p©F foo4a. ia lajparafciv®*.- 

iS©^ioda ©f s^;t6yaint^lJ»it 

fh® vitaalot © Train© of foods, la d©ti©'»in©d by th© 

folloviing ae-t^OS^i    (41 }■ the ous^© ©^ s>r©v©ati;i©a of j5>oj.yn©wp«* 

ifcia ia fk©. |»is$0&»-1*® ©uapo of polym^^itia i& tk© rat^, sad 

tb© oa© of a©e«^3.a|5 g^o^fefe 2?©ap©a.a© la tli© r-at t© gx*.®d©<i 

intakes• of th© vitdotin i^toa ail otii©s? amtFltioaal ©l©a©ats 
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have bften supp'l,S@4'j,. tMs b©iag tM© 0110 moat 'eoaeaQnly use^ 

One of tii© ^10^ v^eent proe^dwip^S' i» taxft txr^dyetu'dia metbod- 

i» vfl&ielx bfedyoapdift^ a oonSitioa of «loo fe&ftrt beat w& ft 

siga of vitcmin B d^flcloaoy,. |B otwod by. tfab ■ aaslsi-stration 

#1* fIt'imis © ■c^tsiJi.iiig foodan:   fins anoiat m®mm®f to ^f* 

fd^t a- eiar©' is ta3£#a a© fch© •6atteat# of tsbo tltsmtsi i ps?©* 

t^ife. :@3a liitei^atioa^I Std«dardv ill ^ieh oa© tmit ^f vitss* 

ddsopbdd'tmde^ d«8&9a^d eendltiond)*   ^©» ^0 $0 «ge* ^©^ 

day sr© Bd«d9d ft* m^intala tiomdul- ^owtfe %n f®m& rate ^mjl 

^SO isgftt * ^ fflgs* i» «- Pigswa ■©urati^O do»e* (311 

•   fii® sh©^iaa- ttoit {4i) is ^if©' e^oBumisr twdd ia 

$9. defined as the ABteamt xrMlQh9 t*®iai fed dftl^ wi^X p^odmc© 

an ave'rAee -gaisa ■&$ $ grssa® per a»6ik la * #tfmtod mt during 

a teflt.j>0?lod ®i- i'mn 4*8 ir^#ig#f   • 

QoxmUX (8 > gives tte fc^^oning Hat, ©f f:0©d3 

Btxovjing their iritfloln B tmlne la tdva« «f Sto^men imits 

per g&flon;* 
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fQtm&% of Son©' Foo&s la f^ai©- of Uait ¥^1126 
as latieat^ei by Qmgltx (# ) (1034) 

Food 

GMW&g&p £&&&& 

Wtom** «rfto3t<& wk^^% 
Flour, 'Si?aJi« • 
%<g>mn J»ic0 

.ETusla^loii. 

Peppers., '-s^fft 

Pimnoa^" dvl-frd 

i:i|i|i.'ft):*i>iiniii)^llilJ»ii>»l:Wntfcf*yf» 

l*pttl0W'*W4mtim* 

vittHttill B unit 
inmur ijji; iinfliiVi: II. I il.Tiiiti|»iVii?i»,it«|. 

■0*888 

1*09B 

0*18 
S#l$ 

o*sm 
2*1® 

tai. 
0*282 

*211 
*%&& 

l.*34 
■0*403 
1*030. 

.*.2B2 

»iiV.^>*iWui liiVieuow* i»i*riw ■opiM^wfcukin'j.ii.ti^i mimnit*) Kim\*<m*i!iim r.iiirli.i.i<lMii.lMi.'M.'Mi',iiMl ■■Mni^niintii). 

F,a»,fei»g^ kii&ctirm Mm®® .of .20 

fii© arnowit of vitiisgiiii B present i-s -^ food 'wfaoa it 

Is roa^ to eat depeada upm tihe ti^^taent It has FseoiveQ* 

Its' pijsl.<?.al .OP tjljejoai^'al pffa$><$i»fci$& .saag' 'fc>© JSO affect.®^, fey 



.ehaagQ its irjLtonln i »«.tivity.#: 

in vitmasxi B,: «te gsmt wm m& miMMm®*   law ai*eotr*yy 

•e^tea fcfe© ■ -Ip,©©'©^ att@ to ■ #0£&&&ttg #f eerdtAdi-   ' 

Solubllit^i-   Siikmaa 4n 1006 fomM that tm mb* 

®tm&® inow tenned vitflifti» B tj«» eolttbld la water*   Befisti« 

^■'p   ) glvw eolfibillty ^s 0M© ©f th© olieupaetoplstie 

migiat^ t&©r©f®^#* be ©speetM t* 2?-0@ul^ f^<» aoa&iiig in 

TSfate^»   atlil fwtoW loaaaa fcdmM t>d' eajpa^ted f^oa tla* 

eayfiisdtg tJae ^atey i» tj!i:i'e^ the food ig ^®#fe$a*    fioao U2 ) 

balievoa thiat aa anrtfr ea"6^ of tfet^ v4t««i» ia loot ia this 

t-mft   Vha aolubla pi»of©#t2r of tbo v&tttftixi i© ol^aewod alao 

ia it® pojtotsiatioii to 9X& part a ^f a oootcad p^oauet*. .4y* 

teroyd (3t ) foporta a big&^y povoast of tritanlii B. 1B rieo 

that Baa b@©a aoelvad and stomd bafova »llliag than £»   . 

rioa not aotkad £m<i ataaaad*   So baliavaa hla *aaiftta ax»@- 

:i^© to tb© difftiaion of th© ^it&^la into tha aadoapatn 

fFoia the htt^lct ®i®c® laas -vitastln B wa§ $?aa*at ia thd ^.msk 

of tha Bomm thm in' that of .fcfea imt^aleadi   ffi&lAar and 

fiotblaft #.f )'of la^aii^ ia'taata siada oa .radiali pieklad ia 
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a past© of salt md ^iee brm» «ui oriental dish.* fotuid 

that vitamlm B tea pen^trdt^t'td th« ism©3P tiaaues of the 

r^didhj* 

&eidf and 41feaa.it    t& the p.r©3-0»©® of ntpong 

&&%&&■ vitfosln S i» notry&adilar aei&t^o^d* 'McGolXtia «ttd 

■31»a©iada (26) fotmd ysft^at co^<l I)© h@&t®<t ^it'h gO^' ©ttl* 

phurte acM fm 24 hoia?© without leadening %t® mtimwe* 

itit properties*:   With a lower acidly th@r0. mm a de« 

epeaslfig activity depending mpc© th© degree of t&mpe&*$u#e 

end the leagth of tlsi© he&tod.*.   J^ heating- temnte jtsie© 
o 

with © pfl of 4*$ at 100 c» for 4 heure sheanaan (fl) fomd 

there' tsras an ineMaeing loss tfith inepettae- of tempe]ikatusi>e# 
o 

6.S^ being innetivated at ISO G*' it e «onetent tempereture 
. , o' ' 

of 100 C* the &6$de& after 4 hon^e ii»es*ee9ed with deereefiw 

iag acMity o^ ine*e**Sag alkaliBi%# ©M^-i^strmetios 

eoeurrin$ at pH 7*0«   Allcali eeueee deet^uetlon at low 

tempeiretupea (41) bat.^t beeom<s.s ajoi*® eei>t<me' with in*' 

ereaeed heat*   The ^Mition of sod# to the tsratei* la ishioh 

yeget^blee ar©: 'Ooofeed ineveasee the .rat© of Tltfittin B de* 

■etruetlon ($8)* 

Oasidatioiit   'This' faetev is not heX&eved to affect 

vitftoia 8 petene^r*   Shevaian did not find that, it pli&g^d 

my part ia the losses im&tai&od ih hie teeta with tosaatO' 

jmiee# elnee the heating tms dene in heth' 3Looee3L3r*atep* 

pered tlasls aad wider et!»l©t;lf ^ae^obie eondltlene mrith 



the ®m® result a > famnfe® fielXl^ey 0®) 'b*%i&v6& mat thi9 

in tltaula B p0$#aey aftei1 ddl^PAt£5Loii ^1" food «<mfi?»* 

H:©0# (8^) ^po^t© itet ttmatoto*&$ B^lrnvh* e^obeg©:, tsvmlpd* 

■asid e«ps>otfi bat?^ boon dPi«d t^ittwmt vltaaia B 4©stm6t4ea* 

Iieyane {s^) quoted mm®®* ®M obftdvwwl tfe©t 0%^ of fell© 

stammting to 7©$* 

f'd'meiitaiio^t   fititatin B %p@a^# %.o foe ^jpioufti^r 

pW±®& *f I2«0#    eimekiis (3.0). fomi thftt tte quantity of 

-vitsstia a de«9P969dd ia$.«Ki tte ^©gip.e^.©- #f' iGmmt&tlwi in 

Pj^'isiagt   Ai sJa©i» ta ^.stjlts ^Malaea toy 

Promli C^S ^ f$e*9lag Mfi &o wewoarftbXe ©ffeet «p©sa tixe 

v&tttnin s e$afc«ttfc ^t fwah- pe«e And im&h Xtom besaB* 

. Hee^t   a»ae*£fctbiJlty l^ fte^t ft^ ten^peraturee 
e 

tboir# 100 Gf ie g?&eJM$&ly Agreed te be ft diefestaguiehitag 

destsn&etjLoa Qxm t© h^afe a^e the pH of t3ate foot teete4# 



%§mm m% m*mgwm lit) Mm &mm ito&to %&© 

«^te«i i^i?»ti« ft §i|l' lift I3#^*   ^os?a^a |4i| tmm^ 

to torn ulwtot e»o*e4«th t# «a0»fiftfc- <«P iMtaaift I ^ tJio 

in. 'M$ng tlwsapft d«H3»& t* ** l»lt 111^^^ if 6^* 



mm %mm0k mtm %m®m&%wm m^M^m mm *he mm®®® 

Itiif®!^ $<&)■ uj^a of tho #ial,M Wait thafe tte ##stn^tl« 

wmll vaBtimo m® mmml o&tMby v$ %h® $M& tea h^m 
m^m^ by tM i^ai^i^ «r ^2.^14* mj^tit W)- i^ai^t. 

$■ |ii#^..|ii m&m& 'Wmm%& wsl f»^i tte^? fa* M nt^mt^^'Df 

uoing fr^eH p^ai^ ^ot^a ft' 3^1' dtiatrttsti^ ia IP aia»*$© ait 
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Jj.p a?©pdx*ts ji&V'© h0$n t<xm& ^©■■aling ^ith. tfe© 

■Qff©et of proio.aged h@at oa -a ^o&@i protect at l;@»$>e-m* 

tta«9 leas tl^eia %00 O*   A vei*y !lar@9 patopcMPtiot* of wxp 

eowffl0.feial eating ^..staMislte^iit© amst xHdiijr on som^ method 

which may && ^p/Ji©^ tr0m o&ftw&ft&f bionir fe©- tt7d !iour9| 

4©p©a€iB@ upon ttoo metliOd ©f ©©yvle'e &&$ lli@ tmmtse^ of 

pedpfee *©w©d*   If F«im©iX Cl© I @»€ M^s^ll CS'0) Jtcrunfi 

that i© aliawt©^ at feoiliag tma|»Oi5?'atui,0 ^a®' Sieffi^leiat to 

destroy fpoa ^0^ to^ :6<^ vt the vitftaSn B feoatiiafe of a ^ood^ 

it seomecl posaifol© that fuf'th©^ dtstlpmetioa Ki-i$ht- oecvs? 

•wndep Qonditions of prolonged heat aft:©?9 eoolstog* 

for tho.@# who aust d©poad uposa food in th© oaf* 

©t^r^a or 3.iauohs*o<» top th® vitiwa'ia 8 ©asoatial,* ^F 

method ol* fy^pa^atioB OF p:i?#^®^atioii that affootS' It. 

det?&menttflly toeo-ttee* a Eia^t-ox* o-f jitttiPitiostaJ. tot©^©at 

and impoptaiio.©*. 

fho pTB3?poso th©h of this study xsm to test tho. 

©'ffoot of p.»ol.<^ed wod@3pat@. heat 'lapon the yiteaaAifc. B ^aliio 

of a -looked food mader eo-wditiona M toaip^^atmi?©. Aad tiao 

oomparab^e to thot© n^&mosej ^a ^oyvln® food ft*©® a .©aiN* 

©taria staam tafel,©* 



m 

t^t M^ mm pkpm^M w mtm&- m mam m®®® ^K?** 

ipiilt^ittlt^ ^$f9ti«i(i«iMi» witt .«ai«o iwt^ m m®^ $m$: 

Mm ^ii^r w^* f i*M &$& tl€*  i^#^ t©i0il# $fe ti^te ttm^ 

W^ #f Sh^»» m& 0mm i&l mm%B$%m tit* 
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fh® ®m®ln w&8 leached of viteaia B by soaifelBg 

£QV 5 days ia <a dlltit© acetic aoid SQlittl0Ji#   fte©' watej? 

was eteKiged twice dailyf fcto© last f£^0. wasUlag®' balag don^ 

with di#tl.ll@d wateiy* 
o 

ttofl- Tmtter fat- was hoetied ta about ^0 C» Aftd fi&*» 

t©j?0d tbrough ©ottoa to roiiov© all ■etas'd aad whey* 

fho yeast was uyapayad fey f^spst aiding with water 

to i&wm a saiOoth past© and th^n n^u%^®>%iBin.$ to litmus with 

aodlim hy^spoxid©*.   ffai& was do^e to- inaw® a mo:3?e o«®pl©t©. 

ddstm&tlon ©^ •ritami^ B du^i-ag th© heatiog process*   fhe 

yeast was then aTatoclaved at IS lbs* pressiity® for 6 hoiars, 

dried, gronmd, aad stored for use* 

Depletion Periods-   fher© was a eosatiniaed gain isa- 

weight of the ©stperisental daimala for the first 10*14 day$ 

of the depletion period*   ^h© weight th©^ l^eeiiae stationary 

um& !?e.gan to deeliiie*   Whem tte weight was 1 or Z gnaa* less 

than it had been one weefe heforOi the 'tfitaaala 8 stores were 

oonsidered to be depleted ■and the- rats ready for the test 

period proper»   A-a nearly as possl'feil© they w©re divided 

according to' seas aad weight Ihto "? .groups*   f 0rty*tw© rats 

were used in feediag the three foyms of the suppleaeht at 

sevea different levels,*    Slat rats were used &® each level 

and one from eaeh litter was retained on the hasal diet 

for a negative eontrol* 

SupplemeatS'«**Feas t   fhe peas to he used for 

testing were bought eaoh week in the loeai snarleet and 



%& 

te®&tm ^*tt *fedijr ««w?s «li©13ked »# i^iiglhod Into thaw* 100 

g»(l»i po«»t4o«M»t.   fhs two p0*fti«R0 *«» .©0®II.3J3^: ^©t© fiae^d 

is «itt£Bi9^ e«aftftl!nsw»» aa^ ©n^slaftlf ©top ©£ feoiiiag i?^©.^ 

Addefi to A&tik ijo^iea*   fhiaf- ^wupe ®t>mm® m& e#ofc@€ iO 

lag tM©- last fiv© nimtt^a th0 114 tm@ r^wet to Ail«sr tm 

iWktep to 6v^o»ftt& '^ arpi#S'S,t   ffody t?©^©- tb«a oo^l^d aad 

tj©l,gii©.i -and eaj Mdl^lo&ftX vmtw m®&®& t® ma%&m tmm 

%©■ |&®' ^^Iginii $90 g*«Qi weij&fc .wa» add«d«   fM© Added 

wAtesp Si«d fif^t fe0«a ^s^^ to Pinm tte paa ta mttih tk© 

On0- HOO $pm pdjptltttt of the p#a^ «Ae m#^ 

cot©r0'S aua pj^efd i» a stecm t3^tk*    Siafflole^t sta«tt tww 

tho tta|)©i?^tmw P6*di&$ %m$ t.©fe^' -ewspy it n3Lnttt«9»   Ei#i* 

■%#fiv^ a©^@0® c* «*» t©t«!xmi»©,s .#a. foi ay#s»ag# of e-tfom 

tftbla tftB^idpatami f^oM v&eo^da ta&otx ** * eafetovia for 

d'evortiCI, d«afd#   A^tfees* .^©laoTiiig. feoaa til© @t©aa. btieth tiao psas 

^03?© BgA-in eo©3L©4# w^lgla^ta, aaa «at©r «dddd to r©#t0r# 

ttelr o2i»£gSxiai 100 @m* isatght*   By BO' doing tte ©ookefi 

p^as anfi thoso ©ook@S And MM ^t. $ti:aa tab^t tafflpdrftti&d 

ftouid b® fed oa tli® ©«©'feaesi# ots r@w p«flM9i« 



m 

Ml th&m t&mL& of the sta^plesieisfc: vmm grotm4 

'%n ■&■ foo4 u^pp.©^ IB ©^^r1 k& m£m rao^e- !tll«lr0^gliilS'■ sad ia»&@ 

tha-fi p'lae©'d ia -fea^f plat ^ias'S .5ar&:* c©i?©pd<l tiglit3.y#; 

S fela©^ ft ^#l£^ eal6miat©<a on $h& basis of daliy f^e^iiige.* 

Eaw p©eta «K»IK» f^t at 0*$ pi* «ad 0«4 gn* 2,$ve;|3»    fh4' coolred 

pees at 0«&66 ga* and 0«5i32 gm* I^tr©2,a: .aad tha p©as e©okt4 

and teM at iS c* fe>.r ©»© ^OMP,*; tut/- 0*S ges^* Of ^ g»^ m d 0*7 

la ©ai&uiatiag tfeo i.0^©ls to b« UB^ aa ©ffos?t 

was mad© to: iupplf #» asotiftt Mrg© • enDiigh to'|>iM>duee oiaXy 

tbe desli'Qd 3 gma* g®!© in ^ight pe^ wiekf ^Mie-M is til© 

2.@'sst ©Kotnit tlatiptt will m&i&t&ia health £6 tto6 ■®&pfci»-ia©'nfc&3. 

imiiaal^   'She #ftl^ilng of the s^ppliisoBt wfttt dori^ ^ aii" 

eaaal^tioiai- feaXan:©© '-as rapidly as pousttjl.® t^ pr&vent ©STOP.© 

fvm 3.o«0 of noi^ttopo- if ^apajpatioa*   fh#' p^.as- t90i!« pl^c^d 

6B gjas^' suppi©awj»t' disth^i^ aad mf poiptloms that w©!*© 

spilled 'mm frwwrow&S stad r#^;la6<&d ia th© diah*. 

fh© rat© t?©3Pe weighed Q&iGto. ^eek for fo^i? ecsas^*- 

euitiv^ ^e©ks aud speoords k@pt- of i06^©s ©nd g&ias 'is weight* 
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MsmssL m msmm 

a^ftft aad tif^^si^ss.*. tft* ehft')H«ptei!>£^i«t himijei ©piat ana 

kinked m®te4 -sm^ §0^1?^ a^iao^risliea apptrnxemto m%® -dloo 

.®ii€-f©^f «i»i$in£tt in 8spp#ai»m^'@.f   All t^ nogative #oat3?ois 

•d*ya*   Blgat df poiynowitift d4d mot 4^ir©i0p te tliie g^^p* 

Sblfc t6: ^ldem»<( tlsat tho fe^s^i ai#t w^i ft^e of vitittaia. 

hf llD«v«^ioft from ^3bt© ^apid b£ftfifc*3Qy& -ol1 l»od3r tie«-w* 

imd|.g#3t©d food in ttxa &tcmia$h tind «$«i»»«   fti^ae obJBWfie* 

^€iti.^B@ I?0SJ© aai^- aia@ on $he ^at^ ^©©ivtog !«© lei?©.^ 

$wppa®a#ats m§ m% i» fefe© *»t« «« ^3^ fetter i®wl® thait 

liad a^d© good «fi»l^it gMsis*    B^lsai. < 8 } la cpxot^d a© 

ijolietfiag tbat Shi* prolapsed, eoaastioa .mi^. dtaaia 1® dvo 



IB 

t&at ths f«^ '<l«?.0'S not ajove om^ai'dl*   fliti'@ <»l»«wpvatt«n0 

'©F® tm i?©©piag with tiie &m®v®&l$ ae^irtJod fladiags €tefe 

vitauisi B i» #.-$@Qatia3.. ■to tlt» ^aitli m& SjatogsMty ©^ tj»» 

ft&tettfci&ftl MMt« 

4'po:0sib^0 #i5|>lwiti0» fttP tljs- l«o^^ lif© of 

tM ®n§ ii«igfttive e#%ts»©:i may b© tfefet las tti$ AO^tive 0:©m*^ 

t»o3t -i^t&ij «na tiie »»t«. on bm %pm®k im^M^ mpmphm0 

'OtMM»«^r«ttio»'iB iMite a»BapIv#4 #f vltaa&n Bt-   (htssv^t 'lai 

Dute^o^ Hi ) e^ll iitt9»ti<wi to t&fc liagapovewont in pljjraieai 

o<m4ltjLcai of tftta ^od Sttpp3L«iB0d.t» .©f looss beedn^o OJP llio- 

p.rsata©©. of' vitm'aia ® ta IH^©* 

■ iSSBlSM 

©wmapla^^ ta W&iX&t*   $mm tk®m ®m& it wltt fe<a «eexi 

tliat t%o SPI$# .^ii fcM -low#®t ^o«o%« @f «%X t£»^o f^jaaa of 

tii© auppXtHMfei iodt t©ig&i M^lng. tim- $flwr w^pfea. p&p&od* 

!ftJO saisi'gil^^ 4m« s» tfe©- gmmp f«$.^«266'gstu ©o^feed po&9 

aK4 oao i» mo. $poap. $®a 0^3 pi* eo^feet poaft heftA ©t «to£sa 

t«bX<o fe0tap©#sittmF$ mwkz §$&m «f 13' pit* $ft6&**   fos* tMts . 

tte^o iias voMtn. to- dttsp^ot oopso^tetgjr *& i» Ww s$@&titr« 

#0nt2?03, gFcmp*   tte |o$#0:#: in. «#i#it tf 3?^t:© #m t-Si®.^©' lot?' 

lovele tot 9X1 thtfoo fofa© of tfe# ^^ppXemdnt «pe seem to 
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For the -mfaals f$a $«& gm,.* t3©^ poaa^ tte ^e^ . 

for tM'0# f'#d tfe© 0#:.3 @a* l^vel of eo^leod p&m halA 6t- 

4t^«m t«W* tda^pejMkttjfie tlv» v»Hftt!i«ai Is fi*o® #3 9^* to 

%i7 gae-f. uitfo fty^ag^ ^©Is% l^s.0® of .0*5 @ms| S*l gust* 

vopy i®¥7 h\it .©®.t ^atii^^y It^ifug im Tit&tfjt 1* 

ife is no^ jpftd9i%)|o %© ©atimat* th© ^ff®^- of m© teat; 

tr©-@ta©^t ©a v3lt«sai» B at fcM®s© 1,©V©3LIJ« tt ha© bees ^fa©?m 

fty i3eGii»^ aaa e0-*t7©^©^rs- {'28) th&fr in f©'®aia^ S©ta theft 

not ieaiiixg mlom ®tt% tb® m&p&felott&i effeet of a laele 

of vitwitt 0 bmt watti tbe effeote ©JP SoAsi^ion sis©*   $fa^* 

Z$v&la9 W%> vm m&Q ®®m®wxm4 im mm fate tm O#0 gs^ ©f 

^4w p&atN %oS9 <MP sttwoulaof Qontvol^ parolysis of tfe© ijtina 

|©@0 mi4 56'®s«% iiae^l, f^stogs w©2?© ob«a»vedi#   Autopsy fin** 

ttn -tlsd! .SJ?#^ f«$ 0*4 pR#, vfvm pm$' perdaf m 

tbie JLev«X wa* afciW to© ^©w to eesOMP* tte 4#S'£9ea- $ gnft* 

gain pos* tr@®l$#   'fh®m mm a#fiiait© $fa^%©Bip. of vitimlsi B 



$%m&®& ^mm^ %M$& mfc m® i««wu*&«* &&m im, m&0k 

®®$?® a#tfi* fmm p®m m iM» lm»% m®&® It &/»** tM. pis** 

«f I -m** *■ «N»** ^^ **■ ##* ;W.# iM:ii #«?# IM tmmf* 

%mk m® lit %m* wmm* mmsk$- mm «#«*## t» iiti#- «&# 

«oti(» .*% im it *fc iiitf4 **«** &mm%& ttmimk ^&k ®wmm 

^#« prnm* ifit&te* mm® m®$ :%m: tM^ m0& mm% wlmm' wm 

lig tfef ^ti»aii»  ^i^i#it l^t^iil^tif^ fe^0 #te??a tsas^ 

t»^^^ isaf ^» it im** %&&* *» i^^&!» iffIn® «&*£* «« 

ip ®&mm mm%*  torn. tWf @mm& * ait* ^ti^^pt i« IM^ 
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tveefa |J@-m© gjpwm ami»$ Q.t$t*xm% daemons*   - 

ipo^^nt o^ ^IfewiP S' isk mm item fcawe fei- @p»ia» gfonm • 

px^dme^a X8&M $mmim thm te astl^r Mm mm t'®& &?m0 

9 )ii@i)&0r peaw^at 0C t&0 HtemttL *h6a tSio ova*1 8&tta*e gspftasV 

Q*M vmim^ m& #*© wilt® $$# ^^' .r^s^etit^^*' '®ae©# 

tJjafiiags te^f a sptM^I beaming V^^A ^fe© itti;4«^x«tatlMi 

i8Bsat»isM! ^at 4 l,ai»@#r s&vb m& mm i8fttwpefr- jQ»wit» iMwfcRg 

lfox«a^& Sm sway tas^s^- -fmntf mmmt^s Iait@a^ @f tl^ tagm&;i 

10 u^ro ».e©@;ga^f to mot t&$ pww ©offieiently*' 

tbe e®om5t ef yitraiift B im tJi© ^®w 0m|igl©ffi0mt' ms *h© «»# 

tmighei supptmsnttf fMm pmts did safe &&& mil tJltla ^1^ 



pm- ttfk m to® ^*Bm » %mfc'%& *m mmmm %&& tt© ■■ 

tiilf $atistrf ttom um^mm$mm $ &m pla§w mm mm* 

m W mmmm- * wit #* tltn^i. §$ «M^ f ^i la tits 

#«ilag ^^t M %# mte mm ®$Mm $M wmmumtik &i &*$ 

$&* #f ism $m$. pmM$ f#^fi l# p?#to0# fttafe in»|^ g^tpm 

Aft te&jt itl####f l^^i ■a^i»;# b««rm^# ^lt«aa i 

t|l«lp t it ten*   ®# |@« «# $$$ of 'ffe* «t»lsi jbtt a^^* 

#i ifei^ ptr is 3@$tt8fti& % m# gst^imtr m-m$m. '»##«## . 

feat^iftM' %li©' r&f&l.fcii ^tataM in tMst e^SfSbr ^i,%k &#s# ^fer* 
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f#fai^ 1^ lot$ta ## ^itsislt §'*   % •^»8!^ of mlt talm^ 

1 ^0^ 'i^ i# $* ©ad ftgft #t #*f pj* fir fef* 

^9d«i&» ttoife jg»«Mk* ^^ o#y ip* i»ti,#,. «. '^«f #^3.#^ %M»^f 

M f^ ai^se® &QBt& m@> Qff&Mte*   & Mmm w& m&0$ hum 
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0 

atw© ai&T hMQ <9Gm*& a. aiffttsi^ii of istiit vita^lsi ft^sa 

a^^es^ibi© to- tfela. foxsst m» in w»* %»m& mote®® tm mlj 

g»i<?0 tMfc had i«wa s@^©4 mb .^#«#4 &9f««^ aiitiag ■ 

&©3?©. wim $&&& hold f©s» I fe&iw utt^tr ©^aiitios^ '<»f m®la* 

tb0 rie© s@ffl&@i ^ttS 9t$6Qaa6 i|0f©r© siillag ^fem in th& 

mm: apt a0alc#€ ©s* att^ae^*   S© beHewd this ■««*« fltte to 

the siaswit flf fe0.^ tttfi' eoc^Edd ampp^mnts tcttieltf r©i* 

oXm&Q m®m& mm® vnw tsiaa. tta 'eocH^d »ttppa«»0»t. ©a^ 

t^ mmpmmtm mm* mpm %n wi&&»8* 

Xft ^«sr of tto» -foot ttet -s^wml. «!" tfe© "^iF'eit 

we^a too i^w to ooaotltttfeo a n^stooro of Ms;6 ^it^al^ © 

SHPftsont m<s tfeat tto^o ww© im?i$bt*m tn m&$h&n§ m® 

to ftv«g^o»tttlo®* ^1^0 jpowifaio vwiAttCBuai 'i» tbo ^Isp^sio^ 

of tii© vtta»S.» in ell p^ta of tho 9m»> m m$$M%tM ©on* 

olosiotio eon bo- &mm ot tM.# tsae oe to -tho of foot of 



xw$i&. m®m m %& ^»# mim ®$*0m tm®l& %t mmm pm® 

t&«t fitasata ft ««&t3»$ fit ^e»ft'# 

«.© torn wt $8*' n* la i ff0» tm^if hum Mm %»<&$$ 

a.**tM l^^f' %&?&& ma©t Is fopaii^g «w p«ft8* <«w>»^8l ^©a»f 

®|l t^ loff *# ptt^t:^ fiimi iai ^i#ii && rcttet tol^lfi- 

S fed«^ s# IVt^i tcs« ©luit tlA M ^« let®! utii ti» 

fete tow i.^ t# #?# %k® mmmmw s #at* i^m p^ w»e«t* 

#f Qiijif 1*0. |p&* ^^ is^l* 

m mm®& pm® h$mmm tit fa* Iw xswfei is»«ft It mv #$#$* 

uatt; ^jpotsKflu o^&ft f^ at f-*i i®*- ^^ ^f %■%% vfam f®&, ft 
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Sjo^'vstjr bo«SKiift« oat ©r msi't 0f tl*» %&**%» in .mil tl«?#.0 

foxam of tn« sup^tta^atj tw»^e ^OJ> low -to giv^ unit ,g^wtls* 

vitflo&ii 1 %^aa ftttra* i*&$a Ixt t$*t& ^ «i^i» i^irestiga** 





































fable II 

drof/fch of Rafts JteOdiving a f itssato B F^e^ Diet 
Hiiiwnt«iiM^^^.i>aiwiii'»i,iii?«i"wii>l|fijM'»^)Mi>ii^6i)f^^ 

HSftld B Xttitl&l      Weight at ©nt    Fined    Total 
F©mal© # Weight     of <lep-#. pes?*    ■   Wt*-      -Gain 

■ i MII i in, •^^^,niii'»^»p»^riiiipwdiii*i^fa!«iwiiw^iiw»il'i»**»i*^"wa^    .<\vwr i.y j i •<|ILI mww^iMnitA^wu jjnm wi i^. 

1003 $ $X                    ?9 
1018 * 40                   m 
1024 6 48                     m 
1031 * §1                  104 
1038 6 4®                    81 
1041 8 48                    98 
1050 $ S3 

§2 •27 
$4 *i0 
68 ^9 
m- *4tl 
47 *34 
61 #.47 
Sg ♦48 

All aalmalg ©Kceft 10* 1018 I- died toetot® tiba ©nfl of th<§ 
experimental p®t>lo&+. 
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^K#|^£H^!^3«^4|M£^^ l^^i^^^watitt^v-a^^ 

Hat iiap't mttidi  ^*at omi   f &M   ^^ol, gofe      f e&m 

is^Kaiastadas*:1**--^;^^!**^^ 
am 

WQ& #   #.#i 
„# 

om* * &&#' 

■as 

f0 

fe 
m «fe 

^JSdjIlSaCsil" 

i^ix^^^Miswir^ 

ai 

^ M 
Mag f   0«e m 

■e^^sfc&iijsesisa^sssasssfs^^ 

Sgii*ae^^iy§^Mt5SiifS*iS(Sai»!tK^^ 14 



4<g 

$g&$& If 

$&»£&    Total 

Iftf: £miP* 

wm 19«80e $€ 
il©E0 v ##^§' at 
mt ^ #*iii '<it 
t©@i $ #*sai' 38 
S.#S#' a #*B.i^0 $6 
'mm i'-Otist « 

if 

4japi>i>»)j>ajfei)|gMwwijiia»Bati^tti^^ 

i^^a^Mii^^^^^A^ 
% « 

ft 87 # a * It 
fi .   f@ #w * a*# ^s 0? '^93 * l*i 
fa ■    0$ 4S0 4 S 
ti **$ +1,1 4 if$ 

«i»*«««*K* 

?*@ atLwiSSS^iaim^i^'^i^aci^afe^ 
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Qvovth of AntoaaJUB Rdeeiving Cooked JPeftd E0l€. 
At St ©am fable T@sp©T@tmr0 

ii 4111^1 ti^&wtu *M^^WIfll)ii|IJI*|ljl»^tW>^|Tl^l|^.JK.Wpll>^|ll>ll,.IFfAi; 

Hat     S»F*    Initial Wtt ait ©31^   Wim&    total 
Ho* tffc*      of deplot*     Wtf     gain $ 

gffli*' US* 
a*iga«>Wji» wft'i^r Awwtn' 

per trlE# 

4 1017 & 
1023 «f 
1036 * 
1046 j 
1049 f 

0*3 
Oi® 
0*3 
o+a 
0*5 
0*0 

51 

40 
©8 

80 

81 

66 *%& 
§4 *17 
01 0 
86 # 0 
m- 41g 
mi * 3- 

*3*S 

0* 
♦2 4 

* *$ 

1001 
1020 
1080 
1033 
1037 
1047 

4 

I 
4 
4 

•0*6- 
04-5 
04$ 

■■o#s 
'0*S 

m 
m 
B0 
m 

.83        ..,78 bO. 

8§ 
@i 
8© 

75' 
90 

50* ^1©*        iPS^# 

©3 
97 
05 
7S 
9® ■' 

410 
4 5 
4 S 
* $ 

0 
4 0 

.yliffi, 

42 #6 
4 48 
42*. 
41.*S 

Oi 
41*3 

n'l^i»Wii»MWH.lii||UiWimiiWM 

AvQ^agQ 0*6   49; m 87. 

rti#.iTor.ii^,Ti^kj:ifC<j 

4. 6 
trtuMtMJWT»■■**»«■wWigWJI  miUlLliXii; 1*3 

1011 4 
101s <f 
102S 6 
1040 ^ 
1043 4 
1048 4 

0*7 
0*7 
0*7 
0*7 
0*7 
0*7 

40 
m 
46 
SO 
43 
68 

s» 

65 
73 
80 
99 
89 
99 

|ps#  gas.* 

02 
106' 
101 
117 

#27 

401 
410 

483 

f6*© 
*0 
46*3 
44*6 
47*6 
G#5 

*W-*<. 
48>.4 
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%«<*Ajli>mw®» ®* 1* 

&«»B49a&#*0 1*. 0* ©at 9B^i«0» ?.•  0* 
m« ¥lt»ls #rr tmi *^ ««»t).«t9^ «f iff '©kimsi^ 
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tmrnts la, *&& #©®ig txsad f« ft®t*   ©iftB-mt®'* 

$©■ fefet tUm^n^ vwfc&afoM m&M m@m? pw®* 

f o 

fitw    „ . ... 

• •  ■ ■. ',   mm stoffimM® ft' Wm w&t&m #f Ifei ms- mm tte 

$!-'**2#t!;ir* B^ts'ltmt'ik*^ t'i^i S«ii© mfm* m& ftommtobt 

?l8««S©.«!ft«nfr #« A** Ei.$^% 0» f-O' Hw^lfSis ©*A«* S^Pf* »*9« 
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if.#*a^di^l it^^.^©^ e9isft&m«   Htaaiaai   A Bwiw^r <«P 

©fmi#,» toojiM* a«i»> 

If«*lill^t 0* i* end l#^M»i| SU 0* 

aa*»%i^aa.w0.d t».:a*^ twi^^ U: mat, $<»&$&* s* i*  . 

i^a^m^ tattll   ©mils i^* iMs* tlti* ii^44i*' 

mmw&mk&m tit m<$ v&tm&M i ®mp%m* %*%*»$& 
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