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S OflENOtlll

fta ltt  la  n ' t  m t  pn otaa  iioaata—na, i t  iinflaanoaa 

a U  a f Ida aatintftaa* I t  « 9 >a tte teatiaiaa «  aattaow 

(••palm * 1979)*

■atatmaa la  oartn l to fool team * I t  la  la  foot 

fla ftaa itil to a l l  pi—naa of h—  to itlop -at mA pool fool la  

tte teala far good aatcit&oa (n o  1918, a d  0— rataa* 1979)*

tMa la  tte

of 

tte

—& pw Utaltalit 

of tte Tala* of oartola faoda fa r tla  

teal'll* Cteaataa* 1979 tel M 0 ar9 tm U

ateat aa tetrtnc m tettl— l  prate—  of M ia  ( M l —i Ooanoil of 

M iam i feaoaate (S B ) ,  197»)* Xt la  Iroala that M as  dlaoaoaa 

tc-atter tteo tte to ll o f praotioall/ a ll  craopa ia  M ia .,

—— da tteagi not fatal* aaaalta ia  xodaoad note afflaianoy* 

lteteagp* alte-iteBaaa oftoa aiatteoa for la—miT —a 1a»r*aaa(l

Xt saaalta fa n  tte lao—lllt y  of tte arrtteopdatia

iaafegaecg . or late o$ t e a ,  fo lio  aoU* ntoada BIS* proteiaa 

—  aaoitdo mid (teatoa* U  J l  1971 ant «■»* 1978).
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to IM U  afcoat 47 pa* of tho p w tu H  wmm i t  c H m i  

« •  flM H U i 40 par ooat gf faoa falato daflaloaotp

(Oopaim, 19771« teoap altaaaata u r n  1b tha *1x4 tH a fte r  a f 

paapaaMp * 4  50 par m l  of a ld lt iw  halo* tha api of f l i t  jo an  

« •  Cnpali#  1977 md » B »  197»)*

Daffcolanap la  tti in M > « f  foada Uho jMaty im v t f n *  

p m  i »fl»l«41o>| polaaa aa tela and la  the ohola fora oad qtawtad 

oovoalo la  ana of tho a*|or amaaa altdaatalp moulting la  folato 

da flaiaaoy o a n la  la  a  amrogo Indian fla t  rtlah la  pro fl a *  amt 

In  oasaala# palaaa fttUaaUg mat (yiaiilrm# 1974 « f l  Daaadaa# 19T0f 

1971* 1974# 1979̂  I t  would to wcy oam flaU a I f  pnpw  pmoaoatat 

of tboao foada aoold artenoa tho lntoh# of folato.

Hoktigt hasting# roaatUg and datpd»atlon,lap*oaa tho p tM W U ly  

and dlpoatltilltp tat raaolt la  aaaaldaaahla loaaoa of aatriaata 

parUaoladjr of tho B-ooqplax ntoaiaa o*d oaoort lo oald* doasteatloa# 

aa tho oteor hand# la  alaa a  oonmr Vy a o U got  aalhad of paooaaotaf 

aal (laha# 1974)* haa haaa aapoatod to andlfy aaao r lta l aanatltaaata 

of tho aoad# anah aa tho oaaw io loa of ataaah to ih p lo r aorta 

hjdratoa# fata to fatty aalda# protolm to paptldaa and o ja  aalda# 

houad vltmino and adaomla to thalr faaa fora# laaaosuoo la  

taaophornla « d  slgmfieoat apthaala af aaagr l  oo^laa titoajna and 

aaaartlo aold/teagtet and hao# 1949# fotwaxdhoa U l l  1949# 

^hatt^adhpay and — erjw , 1999# &hmd# 1944# 4|hrogrd oad Bounty# 

1944# t e r t t i  J l» 1979# aad tejalakrtal# 197̂ 1 Baha (1974) hoo 

aoportod aj^Mflmwrt laorooaoa la  folada larola oa pomlmtloa.



Anrlac im m ia n i  any fou • •^ n b a n iia  itrttot Imp* Am p  earned 

art to ootlMto the M—f t l o l  effoeta of Am i  to the Ah  p rtio ,

Am  pnaart im iiU iittoB  io  •  « f t a t  in  thle alUt u

Intention of eetiaatiag tAo f«U to  araAlaAllitjr tw a  gem  netert ooroola 

and paloee on oollogo going aAoXoaotat g ir l* . Attest ho* A&ao Am p  

nolo Ao t t rp  light op Aha ohoogea that Arte* pleoe la  tho eapcoatpotiop 

of folate la  fooAo dnrlag flUPtaoAioM dUoe good outsrltioa io  not 

oloogro eynenjpoue «lAh Ate oppoaolM iteae of fcod9 the wtlllooALoa of 

1 M olly aniloAlo lm g io rtw  food* boo Aoop oanOLdocod for exploration 

ia  thlo atudy,ao otnoaod Ay Ate WO (T9T6) and Bovodao flAik* (W79)» 

Xo Ate pm ort otudjt n g l (SJa^gL ( W m ) »  •  « m « l  pnfOnod Ay 

the poor people la  l o U  Soda fo r lAo eheepoeee oal onoAodalag 

quail tiea (fore Md AgW| 1971) Md Aajra fT tB ih H il IffllMifliHi ^J>l

■Bother aoohlOhlag oorool dooigpoAod oo th  p w v  aon'o Aooad (anion
Duai k

19*1 M od StndOf 1979) Imp* Aeon imeotigoied far thoir folate 

am iability *

the peleeo ohooot n n  Bu^ol gran (door onoAtaap) « d  green 

gran (H h UAna tBSML 8nfr)f Aath ooaaooly oonooood ia  South India 

(SaalyAvoront 1919) aid the goilaotort forao of whlah as* popular 

(protein Poodo looooiotioa of la lia t 1979 Ohondro—Aar •% a l. 197t)«

It  to bopoful that a  thorough OMloratifln of thin aubjooi would Ae 

inroluablo ia  loproalag the diotorioe of poor people end soduoiag the
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zz btsu cr ussiAsm

fee U trn k w i p t s U U i^  te the p n am  a W j  g> "The 

am dlahlllty of fo lia  add f r a  aeleeted gerwlnhliifl oereala and 

pulses** la  m iraa under the Zollss&ag headings*

A. Cheat etry ad ro lls aelA

1» fete or Zelle eel* la  d m e ra tn tlra

6, f«Ukte dtf&aieaoy end the e a h t h t la i  of ttetaqr wurota 
teeards ita  p im etta i rad

®* Im m m m I  or relate statue end the raallahlHty th e  feeds*

d. g f ir t t x  nc ttUd arti»

1* h n a t a u i

fe lla  aaftd la  a pteiidlne derivative, timed through a  

ratljjara heldm to a artless la of para a l i a  teasels sold* A lls  aeld 

teaaaee active only on reduetlou*

A t e ij lane amber of rotates era rad do oeeur la  nature rad 

la  the w tt jt la j are present la  eery Ira eonoaaAratlflns (lanrmileafo*) 

florae X presents the ooepouade with folate astM ty  aad H im  t  

reveals the oheulaal atreaters of relates*

lane of the assay nrcralaaa era etlliae petroyl polyglutaastea 

haring acre thra thvea glutauyl residues* fe detest these hlaher fan s*  

It  la  aeee iaary to degrade them hr dlgeettoa atth Smyrna sailed 

%oaJugeaee"* Conjngaaee era ah y ltO M  peptides that degrade the 

paljyillatrayl ehada ea^> lately or te a  p h Q M H h U a a M *
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PTEBJP1NE

S, 6 ,7 ,8  TETRAHy DRO FOLIC  ACID

FIGURE J_

COMPOUNDS WITH FOLATE A C T IV IT Y
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ATTACHMENT at R

-CHO a t N^oRN10 FORMYL
H C -

II
at N5" ,  N10 METHENYL or methyl/ dene

HC=NHI
a t N ̂ FORMIMINO

HjC a tN ^ -N 10 METHYLENE

?H3 Me t h y l

attachment AtY

H

H
S, 6,7,S TETRAWYORO 

FOLIC ACID

t-r

7,8 01 HYDRO
POUIC AC^D

ATTACH M ENT a t  X

CHEM ICAL STR U C TU R E OF F O L A TE S .

O-to 7 oa. "mo AC )
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Otoldolln §X iL  ( W ) )  ik in v il tte l tto oentoat to fa ll*  

to m m l  foUa on tn  actant with ttoart t »t »> %  

prop erotica* m a t  nd Rrl|M  (1943) o ta w U  tint 

o a  naooooaty to oapmrt natural fo b laa  to *

la t a t i t l i  by

•  onto

H I  JTtoh

Valle mUL eenjagaae &o to oooar Aa tioano lit*

tiottoai atooea* U la v i  q I m b i aaaela, 

t I lom i bU* aril loooooytoo of a n a l 

n i l  NtM lti Aoii ofciok' p a llq r  t o  n o  

HlLf1943| n a t o U A *  19471 f o lff  

t o  dniotoiaii 1949)* Sto proeeaoo ia  

tgr footer U  A (lM 9 )b

i# U to f  

llhi bog 

(BUd i t  i L  19469

H ill to Ifciu  jrttf la  Imnn nitntlnm

Dietary folatoo ooour a s l l/  oo polyglot— loo obtob a n  aol 

intaot into tto em ulation* t o u t s  tbm that ooallj 

ptenyl poljglat oaatoo labelled with 14 6 la  the 

(or higtor ft p lu f y i  ntodao, dlotal to tla pterogrl aototgr an  

olaaoeA to pterogrl glutndo aold during abeaoptloa* t d i  la  

indloated Hr the ap tam at to e t r ta  U  onto in  tru th  and tto 

ohanoo Of radio aotlrlty la  tto folatoo of a n a  Oa the other m a* 

i f  tto label fan e  a  port to tto fel/1 nolaty,&ace ia  no or end in  

breath* and a ll  opptor ia  p loaa ao ptengrl gintoaate* Sto alto 

to eliO N i* to tto p a lg h ta a tt  otoda noao to to l a  interior of



fa. in H it iM l epithelial eelle (laugh* 1969)* Sheet le  ao evtdeme 

ef a lga lflon t Intraluminal enjngaaa activity w  le  the aaayn 

fatal la  leelatad tewh harder fraction  (Heleted | i  j i ,  19?5)»

She tonjugeeee etea to occur la  lyeoeoaal portlelee* She ytet&oa 

of hoe dietary polygl tatanatea trereraa thenter boundary of the 

lateatlnaHlidng end ta n  la  eeateet with the latreoelin r ecajugaeea 

e t lll  m o m  uaaaenied* later la  1977* httaanuer identified 

tee eeparate typea of eonjufana la  the fauna jejuna* M h  exhibited 

different >H option* a il tool ar nelgfcta tad t d lh t t a  then o f  rtetlee. 

folate oonjugnee la  the tarueh header any eanneplleh the la lt la l t ic o s t ia  

of dietary palfgtotnertea

AfaenptM le  a  earner aediated proeeee (h t r  f t  ejL ■ 1973 

and OhanariHi 1973) nd  a n  aheorhe preferentially the natural (M « )  

fena flepnr and Hof f beand (1907) reveal that folate• an  eheoxhed 

well la  the je jn n n d  le n  la  the i le a ,  Blahoes (1974) e a is ite  

that tader phydolcgloal eiaillticae llhe eatingyn le  leeer la  upper 

ixheetln and eheocptlaa rate iaeeeaeee la  je jun a tad not la  lleva. 

Treaejiraii of foiakee le  ea aetive preeen and ahovt 60 per eeat free 

folate a d  20 par oeat polyglatnatee are eheerhed hy na(Perry tad 

Canaria* 1909)*

aealndrl et el (1970) reveal that aheorptiaa of felatea froa 

food le quleheet froa juart* elenet free liver hydrolysates ead volants* 

f  feenyl ^^(SbtreJhpdro Valle Aold) le  len  well absorbed* end aoet 

enpouada appear la  bleed ee nthyl derivative a. leak jJ, ̂  (1973) 

suggest that la  a n  3 n thyld SWA la  the uojor fo ln la  of the liver

froa the gut*

v< <<
V ' 5 3 3 7 ^

J E ^ a r y

aed la a ln  the



(9)

lOearen and Iwtofea (1971) o te rw  that X -n d U im  

p rm d s the eheerptlon of aeturalljr noeuti'lnn folatee. doaoca at j l  

(1971) 4m»  that glneoee m howr tti folate atao^tlao m  m il m  of 

aedlua a d  valor*

■oonheig and Ooftola, (1971) a a t H  that afcaerptlaa of 

ptlj i lntaaatoo 10 better then io m iw ta rt i»  ehlle Ian y  end Obawxta 

report the appea l* .  lorry a d  Obawrlo (1973) alee eoooladfroa otodleo 

eanrled oat oa tealttgr adulte that felate polyglot aaaleo froa aatural 

ooarooo are net 00 v e il abor t ed 19  mm oa a eolutioa of fo lio  a id *

•llUeae  m i  <W 3 ) art fo am  ii| L  (1978) pootulato that 

also depletion la  rat art m b  laid to deoseaoed hydroljoie of ptoroj^  

po lU ln iaw tn  and that oooti hjtroloeoo are aiao dependent anayaee*

diahoog (1972) iadloato that folio eeld ie  eerrled kgr ft ottaate 

la  the body. ■Mthanoa (l9T2> obaeree that about t/lOth of the

felaeln la  the oanae ie  earned Iy tw— fen ln i

hi fo lio  and ie  one of the i^arteot lyeaatepoietle oseato 

aeoesoorp for proper funotloRlag in  ariaale end mb (Beaton eat Ie Henry, 

1964)* It  brlnge about ration ioojtono an! hoeacplnhlp regeneration 

ia  pemoioue enaenla patient09 houooer it  dooo not oorxeot the 

a w o lo g u  degradation due to B12 dofleleaajr*
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( .  (N A ) ployo i  M U  la  tyro—  griArtlnc. IW  d ifU U rt

rat*, w  m il m  n ta  f t l  —Innptnrla (la h lU ti tho satara!!—  a d  

of r *  w l l i )|  atoad dM naad  ability  of H a ir

l i m  to o d ia  tgzo*oie

«* folio aold to oloo lapUootod la tyvaiw  Aooortaqrlatiaa and

a>0—qpontlgr la  tbs faraatlca of a im o lla . la Tory high ooaooatratlooo 

—thyl) folic aold lafeifeita tyro—ao dooortaaylroo* Do InhLbltl— am 

ho im n iA  hy folio aid*

4* h o ttir n— tlaa lo  Ito laroiToaont la  tho qo lloala  of
ojsXA'

ttgoda nqpdnd la  oiololoA p d H 4 a

0« S»t ao ttM  aolo lo  its  —la—  to oortoia bocaoaoo lo  aaUal
5

aatrltlook fo r iqfcoaoo ootrog—o hoot ao of foot oa the o—duet of young 

M o b  tartU fo lio  oold lo  gino* fo lio  aold lo  oloo roqplrod fo r tho 

M dohUM a cf a n a l  ycojpooaey la  roto* s t i l i o  eorrlod oat by In to  

oaA h U  (1918) ahoood tint rata deyrl-d  of f «U «  oold la  y—gaoney 

ohoood rooocEptloa of tta ir footnote.

<• fU ad n  8|S hofloloaoy sooolto la  tho rodootloa of tho ratio  

of M l  to Mh otHoh la  tarn fa—ago about a  doeroaoo la  the catdetlop* 

oodaotloa potoatlol of tho tlaoaeo. thosoffOot rodaooo the o—ability  

of tho —1— 1 la  tho oaoooraloB of folio oold to tet—frydro folio oold. 

8oao OBthohro bolloro that folio oold aoy offoot tta rtoorytloa of ^

g* fo lio  oold oo a oo—ayoo lo  looftlrod la  oerooal part— 9 tnaofar 

soaotlOBOa Iho dotoilo ore lUaotruted la  figure 5.
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REACTIONS IN  FOLATE METABOLISM

«sfc£7icn ENZYME REMARKS

1 . UIHVDRO FOLIC REDUCTASE PRE FERRED Sl/BSTRATE DHFA

z . THyMIDYLATE SYNTHETASE Polya lutamates

3 . SERINE HYDROXY M E TH Y L  T R A N S F E R A S E POLY GLUTAMATES
4. glycine Cleavage enzyme
S- N *  M'°m eth ylene  t h f a  R E D U C T A S E
6 . n 5; m e th y l  THFA HOMOCYSTEINE m e t h y l Z  KINDS fl.) 6ya DEPENDENT

TRANSFERASE . b).B|;ilN DEPEN DENT 
POLYGLUTAMATE DEPENDENT

7. FORMIMINO GLUTAMIC THFA FORMIMINO 
TRANSFERASE .

8 . NSF0RMIMTN0 THFA  CYCLODEAMINASE
* GlyCINEAMIDE RIBOTIDE T R A N S  FORM VLASE C8 in purine biosynthesis

lo . NloMETHENYL THFA CYCLOHYDROLASE
1L 5 -AMINO, 4 IMIDAZOLE CAR0OXIAMIDE CaIN PURINE BIOSYNTHESIS
u . N‘° FORMYL THFA SYNTHETASE POLYGLUTAMATES
13. N^N10METHYLENE THFA DEHYDROGENASE
14. N 6, FORMYL THFA CYCLOHYDRASET

FIGURE 3
FOLATE. R EQ U IR IN G-  R E A C T I O N S .
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lifW ftt lift tSCTBttgPr1

Hi M ia  f t a U  M lelM agr xmkm only mat 

(M k s l«h a M |  196d)w B o xn r Ivon datlai 

aaaoalcM with foUta tefloU M f (B l| 1979

tU t  wood, (1971) art rat

t M  a m  la  appam U i JaalHyr iadioiduolo* laa a m  

foUta U N la  aaiatt Bail H | ^  (*975) w ee»«t that 

«H M la » l^| Sof iala way dooo rat axlat bm i m  a l loo 

(9 ta 1*0 ̂ g* ) a d  m  M aterial oratraiaetlaa of food

i I r a  dofieioaoy 

r  to « M l l |

u a L >  w irt .

(1»7»), o*kH U i

1 n t — »  * u - *
la  raaoloM ratio

rad rater is  its

A-
t r a i a  of Tattoos a a if ia , aootly tyo lytio » railgnanoy» 

porarttie IcA a tatta f iafootiaa rad o m  oraptio raoooooos also a a l t  

ia  u t a r  fd M a  noodob

aoxtorfc (1970) aoeoeraese fira  Mala oraora of a u  aatnoat 

dofioiaaoioot thrao ora lands gprarloo of is p s t ia a  d ra e p U a  rad 

atUiaatioB aad too ara lraraaooo of xogulrwraale rad i ooooo, Mgr 

a tw a rt  iaat phjoioloclo or podbouLoglo, loodiag to iaooreaood ratoo 

of ra il ailtiplloatlan n i l  xooalt ia  M alar ra<piiroarato» Draa progoawy. 

Isolation, a a l|  tofonoy and adolooooaoo ora pfcyoiolatio states 

poartioulorly w M m U * to tha dm lepent of folio raid dofloioray 

( M d a  Maoa, 1967V
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A matter of n totooM  is t i i f fm  nith tti nanal atoorptioa 

of falate* « !•  ittHMft (U d e 4  H U  1967 )t  tftlAfc ia m ft iM  with tte 

t o lim r  t f  1* attgrlit W A  (n o  H o tw  m m  friotenr at a l. 1975)*

B a n  ia  aridanoa that aM aa m la a il«,iB  partlsalar dipteagrl 

tplaatoin tnterfam wilto adsorption of fo lio  ated(Qsraan* |J[ Anfcasa 

at i l .  1974# a d  H ^ in U  t l  iL  1974)• M b o l i ia l i  and otter 1 t a n  

4-daoagr folate analopns a a  tte lr a t ita a n r  affaat to tte potent 

inhititton of d&fepdrofolia ndaotesa amah tnateallp  laada to daaflfe df 

tte sail* Otter antifolates in  oo— cm aaaga an  antlaalaaial pjsiantteadn 

(A# av 4# dlaaiao pyrtnUlns) tte aatiteaterial trlaatenini, .a t  alao 

potential of tenters (o ia k ti 1974)*

artal>ft11te(iiinj1a tX A f  1971» Steam* 1973 tet* te r,, 1974 and *900*1975), 

tgr iaanaainc tte alaaaaana of rtan t t i folate fion tte plaana. 

tetituteioalaaia t hi rap/ aitli iaaniaaid mad o/olossrina nap prodnaa 

laa a sm  folate oonaantnUcn in  50 par aaat of pattenta (nipntein.

H i k  19 erk

Ip p o lit  faatena af folate dafiaianap in nan appaar aa 

aooaanted tgr JMton nd  * » tenry(*?64) .

1* teaoaal atrqphp ate Infla— tion af toapaa 

noath (atonatltla)# and tte phacpns (pteapngltleL

(p loaa ltu )*



I f

fc f tiw iw ttw  M m  of Mb p oM ito r and I i l m l  

w h am  t f the apiaal ooxd (Ooofcinod aj otaa l i n n )  rooaltlag in

% Mo $iaalaleglaal picture «ooli im U  tn a  any <f Mb 
M lf f U g i

l (  MrtlitlOBBl MVOOTliB MIOTiB (dietary deflaleney in VOA)

k  MBgaloMaallc w n u  of pn iM qr (tanhnnl m  witmnor̂  
relative KU Ae£Ut*Mj)»

o* MBjolnhi—tie anaanla of lafaney (dietary » A  defleleney)*

k  MmloMBrtlB m n U  t fk r  MlMulva lateatlaal 
raovation (moderate ebeorpticn).

*• flegnloUnstlo n — la in (iMtovaH etaoeptian).
f .  taamnytln ̂ enae-i a to U m  flitoabob (inadequate atorago or

g* Maoroeytlo m h U  in lnfaatatlan*

Me noin n U ba lio  aonoogMonaai o f deficit of feint* ie  •  

dam pem t of H A  BjoUeala pndiniaf am at or prolongation of Me o*U  

ayele (taaalaa e l g)# 1966)* tale la  taOMae of Mb participation of 

folaMo in taUpAkM U of M jaldylet* and of purines. fho result ia  •  

act of oharaoMAatla Mangos in agelaar aorphalagy. Tissues beeping Ma 

highest rates of * * U  im p lic a tio n  era offioMd first* Maes naelear 

ohoncoa or* referred to m  Megaloblaatle* a  tea* applied to obengea in  

the nucleated reioelle of Me toaSTnamn* aorpheiogiaal abates an  

alee aeon ia  nuelel of leaooeytes9 aa ro ll m  ep lM tlia l eella of etoaeeb, 

anall latastiae,eaglaa and uterineeereiju Ceolaoh aod Kllpstela (1978) 

pat farta,thsi folate deflaieMy of inteatlnal Mooea ia  rata altera the 

treaapmrt of eater and elaotrotytes tat not af aooh solutes lilai xyl0s*ff 

glueoee a f  fc-laaolna.
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(1972) etadied i n  effaete of d u ta rj fo k t i  

deficiency ob IM Ir Mid aeqpodticn of hyalin om teoMM la  craving 

n M i Q o ; fauna iu t  la  tin folacta deflated rata the ftqr&roagr 

fatty abide von deoreaeed9 auggeetiag that fo lio  aoftd debt play a  

vote ia  deeoturatlan nd hjdraqrlatloB of io n  ohoOn fatty aeida fta 

the tenia of growing rata*

■w tla t i l l  (1905^9 Ahbard mA m th alla  (1965) nd  

AbtaM and jBffoaato (1966} toUavoA in  m  oaoooiotioa beteecn falata 

dafioiaitay a d  •tnoraalltiea ia  pngQaney9 tat thia «aa denied by 

Oitoa ( 1966)9 Krldbna Bhaoa j£  gfe (1966) mA tbott H  j&  (1970). it  

tea taan rweeled by l w l o g  |1 |L  (197 Q>* U n ger (1971) a d  «D a c t ia  

a d  Iyengar (Y972) that folate anpplennte d a n  to aalnoaiMad pregnant 

aoaan reaolted ia  inexeaaed birth oeigbta* dlao addedataring fo lia  

add to i n  birth ft*  1nfa>te» iaareaaad thair veighta ( h a d  f|

Eqgho and n i l  (l970) revealed that pregnant rata d th  i n  

faiaoia level* delivond litters ahan brain anights mA H i  ocataat 

par g m  of tiaoua «aa laaa than co&trola* Son of the rata ahoaad 

aaaooptiaB of their fntuoea*

atudita on fOiata dafioiaaey oondltioaed by pregnanoy van  

reported ty teloaraa H  (1962) nd  by natation ty »t j(l9 7 0 )*  

Voiloatnc delivery natexanl a n a  falate rises* but agda goes dona 

d th  laetatioa (Melatetn at a l« 1966)*

2* gfftTftottflB gf iUiarv nairai taiarti arranging aaflolmm

falata a are praaeat in  alaoat a il fooda of aniaal and vegetable 

origin, tat fo lio  n id  (ptarayl glut arte acid, H A) conetitotoo only 

ahoat f i n  par aa&t of the total ( la d h 9 1975)*



1«

foil# eeld le pnawl Ut U w r, kllnjr • Mahroaae» Um  

bMM| kMMMSf |NM M i OttHT H «N  (igaptlV f l  fl*  t951 

U H M a b fU k  tM0i « i  lita n la ii H i l  1974)» ®on§ t llik  (19T5) 

taper! Hurt eegny* ssd gi f  (M t  ears •so*Hurt aouxo#s of feint# » rtH i 

•ooonb#*, n i l  (1971) M i *MH» J i l l  <197’ ) "part « “ 1 M W  M M  

tad joaot nfeeUis ortftA atght Imp# #om laMLhltory f##ter# ehL«h prevent 

foist# rtUlwrtlflB.

dotavta H  j l  (m t )  #!#!■ thvl the oet#r w rt M  f t p r t  

Im p ## of ##M f» as# the rlehe^ln folate* *MBora #| o l (1975) aoport 

that th# p »s »a »  of #ocJugs»# la  #abb#0# offsets th# a rills tiH ty  of 

folat# ptasaat* taautatld t i l l  (1947) note,that noMjegs## Inhibit#*# 

la  yoaat preparation nay dtorsaat folate ahaocpHocu do#*9# allk  

•QBtalaljf $ 1# a pooler souse# of fa ll#  sold than ##*'• or huata

■Ilk ehloh • (statu 50 ag/sl (fo r i f i  j l  m 2  M i O titis 1970)*

lh«®# 1# unssartolixty shout the actual isftaha of folat# by p#opls* 

h i#  uaosrtslalqr arise# teasose of apniedshl# dif f erent)## ehloh hate toon 

reported for th# Mount of vitamin in  ptat&eular food# and th# urtnaown 

extent « f  deetsuetlon of folat# taring proMsatng and ooofctag of food# 

(h#b#rt# and «#dtanrth* m 2)* Ha altaatloc la  o o f  Heated further by 

th# varying extents te ehleh different ehealeal form  of folat# la  food# 

at# absorbed and utlllaad la  th# tody*

* »  eentent of fo il#  sold in food# varies f t h  fresbaes#* ran 

ar eechedf mmumr of at parage* preasao# of sedaoing agents to proOeet  

against oxidative testruotlcn of seduoed folate et>* Maoh o^tha folio  

•old la ltlo lly  pare sent 1a  the M o t  diet lo  destroyed dtudf ooehing 

booaaM of paoloogad gaetle hicitlt^ i f  finely out food#, (rturt 1971) • 

fnlooo ehdoh ere leportod to bo n good oooreeo of folio sold fo r Asian#
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art aofartmatTlj baltyl far about m  boar during which noal of tbolr 

• d i n i f . l i  wo loot (iotataUh and B m u n tili 19<9)«

Xa M U  tba lcpronoant o€ d i»t la  gaarni M U  ga m M s  

«a i i a  Uprovlag laCtafcoa of fo lia  aoid by faUaMng prapor ooaking

oakkOda# ebcLoptung proper SeLettixm of foods ajid, propfi-v Storage.

yroiipaaalne %* *  prera quinta for u a n n l food rttgfa# in  ardor 

to U pnm  tbalr point ability and digoatiblllty (Mti| 1976)* Uthoda 

m h  ao ooafctagf basting# nastUGf dehydration, boiling# oonclag M  

atone* load to a loro of mrtrlaoto oopeetally of th» B-oaopla* group 

(Cboldalln at *1 194% Bw iart, 190* SWooiaart M  «1» 1949# Iferdla 

SJLlit 19tt« Ibodlnpo H A  1991» fwgwOxi &  jL » 1974# Saul# H a l " *

M  t l l l f  1974).

OanUwdttCB 1* ado* ô jIojoiI ao «  aotfaoA of prooooali^ Q »  

aboogoa daring goninatlaa iarolro tbo aanvoroioo of rtoraga ingrodionto 

toko alcplos fbroa# i d o l  at* utiliaed by tbo grou&ng akbrpyo. Xbno 

otonb la  ooavorted to alnplar eorbotydratea# feta to fatty oaida# 

pntaln to paptidoa and aapo acid# and tfaa bond Maarala aad t l tort in 

to tba&r fra* H a t  M  addition, appreciable qyntboaia of tba «a *tr 

oolublo nuo&na and ioecpbanl* tofcea ploaa (yoteirdhap# 1942# In tto U ir  

9 4 )i Sondatto || 1951 Chat top oil hyey and laaarjaa# 1955 and

l ont n  S i l l  9 7 ^  M o  abaogaa holy to laeroaao tba aa trltm  n M  

aa a l l  aa tbair digestibility* Sprouted lopooa taka ouab laaa tioa to 

ooak than tba rtiolo lagoon and ana  praooakod ana a.



n

2b am n l parte of 2Mlft| teagal f f IMt * ra  tal r—1 

an ft«qa>Ujr g ia iM M  M a t  tejr am iw a a l, Tte ocatatratia 

of a—orticiatirt* atootlala —Id a t  U M I i Mb haw te a  —ported to 

la n o a  la tteao food* daring aor—natjon, . Ho— r  lnforaotloa 

regarding aottor lppartont vitalBy follojoeid i«  aaoaty.

m — to s i  liL (1974) ••m ated tte fo lio  aold ao-oat of 

■oat fonaatod ooyo teoa prod—to aad —^-atobloa. falaao of fol—la  

•ate—tod la  tte prooonee «r  000—1« oold •— —no rally tester ttea

Oola— s i  jL (1979) *— 1 a X U  ( 1976) —d B u te* ( 1979) 

—ported that fo rtlilaatia  of a t e | — § teoad with folio aold 

ro—lted la — lnuro—at of tte rltoala aad prorated aqaaia,

tea—1 f i l l  ( 1976)  stated that dloteqr filter f r a  ZM Un  

teood did not oooploz nth folate oad roadar . it  laoaablo or pro—at

f« folate otatuai

Of tte teote a— aralloUo te — 00 tte aatrltloaol atateo 

of folate la  iadlaldualat tte aoot «tto ]| uaod lo  tte dotexalaatia of 

ooiaa or p lana folate, Tbo prodoaiaoBt fom  of folate la  plaona la  

I *  — ttyl tetra^hidrofollo —id v ao poljglatoa—aa —lag prtoont.

Until tte ad—at cf lootapo dilution tooted 910a, plaoaa falaola la—la

aoaa doteralBod tgr alarafedologloal aaaor <dth 1» oa—1« tte only a a « f  

or*—U a  that raaponda to B* —thyl 9 * 4  Banal —Oaao la  atalta 

n a p  f r a  9*0 te 13*0 —/■!• * it h  a  —orogo of ohat 6.0 ng/nl.



w

d—tape mw3i n M f l  of iM  m U  fd a iu  « •  H art ICO b^ O «

■—her! I oh i t  a l (1975) M BUter n t e i  lv n r  Cm  t40 i | M  m  

deficient* ihooidue to tonfil loolto t l  h i (1979)» m  oolX (QUto 

lo  e bett—■ indicator of folate lerela*

l « u m  am bo eetlaeted bar obo-eel* bdo-c— oel, phgralo- 

ohealoal, bAo-wt«opr«phlo,blolQgloaI a t  aterobiolagleal artbode. 

iK o t ljr  a naftlcdaotopie aethod of ootjanHag folotko in a u n  bar 

M la i M t lO M  IW  boo been aagftvtod*

A—ejro bo—d an tbo snath n to  of non f l  net introduced

bar 0* Boll and Been (1945) —d 0 -* b e ll H ib (l9 4 4 )*  Gao dear eld 

ehUfeo ooso fOd •  folate fn o  diet (M o tt  195$) ood after eleld dejre 

the/ aero divided Into grouse of 10 e—h* A oot of group# a n  etn a  

folate la  the diet at dlfftreat la—la . %t a—ther oot of greupa — so 

O n e  tbo teat diet* After SB <feya the haaaoglobda aao eetlanted abl 

the gr—th aao eatiaated bar wopperlnti with the control groove. Bate

the aoat a—fU l —thod for the aaaay of w a ll a——to of 

folate in  bdologioal aeterlal hare proved to bo M crohlologleal aeeep 

aothodo* *opl# and >ftiehjo» (1945) don  loped a  a—hod of folate 

ocaljala ua&ng tttri—trle  —aauxeaenta of grarth o fU do—1* fhie

» «y H  —  im  boooae the aoot popnlor although tba fo llia lig  ha— *^*>>

(01 1969).



SfciftlM on the anounte of food folate ootualljr aMrti wile fo r  

absorption ban boon boaot by oethedologioal dtffLoulties (vurt«nnT. t 

1974)* Hon ingeetlan of food vtattsittb in  ft Ho ooid m o  bo U l n v l  

by m U  rieee in  on w H in  of folate in  anno (Fleeing 1973}* A 

ofaenge in eon* le ie l io  d ifficu lt to <iuoirtita*e aid daponda on the 

pmilouo folate etatua of tbo indMdeal* Hfclaf (1949) naed o Mthod 

in  ifeieb folnto abaarptloc free food «oo satlnated fxon tbo aubaaqpast 

urinary eaeretlan of folate. H e m ; uaeontrallafelo voxintiono of 

arinary folnto mm  ebeerted. Senra and atcfcotad (t973) been 

attanptod to tiaimino tbio variability by aotnudningt tbo a^poTiawital 

oobfooto in n onatiimaaly ooturotod state « itb  respect to folate, boy  

•booiveil that tbo oaraotlQo of n dooo of 9 mo* <*■ loon of fo il*  sold 

•an oaqplatod within 16 to M bra., oa tbo urine level* of fo lio  said 

after 24 bra. «ao 0007 loa.

Hbjoota promoted 34 bra* before with le g  f  f » le b »  0010 

fiver tbo snailnr doae and than fbla&a aaorotlon ovor the mbaecpiext 

34 boon one asasured. Qua aaa found to bo opproolaately flea ttaoo 

higher than that in subjects given n oinilar dooo aitbout proleoftlxg. 

ft  «oo t la refare ooroludod tbot prooaturotlns « lt b  fo lio  ooid Imxoaaoo 

the aonoittvity of tbo urinary oxoxotlan notbod of ootinattnc folate*

ft  bee boon noted by fnum  r | p i. (UT5) that t—a f ant cf 

urine n th  folate oanjufooo did not introeso folata Tttlao9 rm alin g  

that in  uriao no pal/ flutnaateo are a w  tad* Be alao rbaaroad that 

a m o  falate ▼elites mm  unrelated to arlnary folate vainest proamaMy 

booonoo subjeete mm  fiOly obturated. Vernal arteaqr oxsiatlon of 

folate per da/ for badly io M i V M  hours. (Beta. 1976).
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teilnrtla and Bate (1976) aarrlad oat a a id la r  aftad? mod 

they r m « M  that the arallablUty of folia add froa egg aaa 7S pa* 

•a u t jte i U m  aaa 70 par oaat» froa Bengal g n a  aad green gn a  it  

aaa 70 par oaut*

Ska a ra llak lllt; of folate in  food etwff* la  m  laportenl 

problem telah auat be raaoleed bar naaoBaUjr aaoarate aatlaates of 

fo lia  add raqulreaaate, or tee adapter of diets to tea folate aortael  

aaa la evaluated, She w g d i — of fo lia  add far diffeseat age gr appa 

is  India aa glean tgr t e  BntrlUao# depart <Hmp of tee IB ®  (1978) la

fuss X

te p x n u tg  or »ouo jcid bob yahoos a s  amps n  xb>xa«

Ora* 49 dloaanaa (l

M alt 100

- « t e t e l l 100

Iwflnwiy 130*300

laatntlcn 130

Infanta apt* 1 pear 30

Children M l  jaasa 30.90

A&oXasoenUi 13*18 peare 30.90

pfetogr)

* " « l  *—  r ju  1 1 1  ( m l  wni— iii.il •  M l f  M ite l

repdreaeot of 79 /Pg. for Indiana, baaed on atadlaa tea/ oonfiuated on



44*

zzz ig « < —m  racxaDSK

Qm  n p n iM ak il prooedvre p o u m a s  to tto ita tf «  t t i 

■M tUhUlljr t f  fo lio  eeld ftoa ee looted e m a il m l jmloea «m  

toalcaH order Do faUatoag atopta

i»  ialooMm of fooAo for the otadjr

B. BetftnatleB of folio ooid is  tte o » f i n U > M  mi geminated 
fooio

0* fleiaetloa of eobjeote md

D* OetarBi&aklan of fo lio  «o!4 am iab llit?  f*oe fooio*

U  Betemiaoiion of in lt le l urinary ejctef e tioc of fo lio  acid 
OB B BOOBBl ii«t*

2. aotoretlen of oebjeete with ftoLio arid « d  

%  MojnjojorUsg tta fooio and aatlaaHag tta fiolotfeo

tor tto pnaort etady, too ooioolo oal too polaaa a m  oo looted 

heooato eeroala oonottmto the ao|or la w  U  XbU ob dl0tof palate 

nool eg aect 1b  lis t  (Ooveioo 1971, Medlar, 19T4 and Borneo, 1979)*

Tog— o oil iaporteot oeaxeee of pioteiB (fi^peormr H. Ala 

(99S end patnatihm, 1961)* tta geminated obbo a w it it u k  •  fa ir
vn

portion of tie  total legume eo&auweiA several etstee of IbU b  (Protoia 

food* Jeeoelatian of 2Bdia» 1973)* ttaao rn  the/ ore noire ooooptohle

other food,
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haaag tee q»r»al»> reel (fitoirtMJMttttBB) ted bajr* 

(TWAmtm tTOMfrim) — *» • * > « « ,  «iaoa ttejr fo n  the staples 

ter tti peor people la  MBjr parte or South In ti* f n a  f j,  ^ .W < L  

fM p ]« p a te r t e a  ter t e u  oustalidng f id lt tM  a t  tlw lr in -  

swnoBirtteiwno, Oopounption of a n n M  rwgt is  vow eeeaoa la  South

Indian whereas t e  tria l with f ronted hajr* was a  dot vestis*. Ilo  

i m  (Q iao  orutteMi) beoaue they am hjioiiIj  oenaumoi la  tenth

i l t e i  W9*.

i> iitiattiMJBLXaUA 
aerU natsd faodoi

Tor a ll the four ee

•atlaafead la  the ocagarwlnated

foods, te lle  acid oateat wi 

i a e ll m  £$ndaatad foaeo*

teat te lle  add ooBteut elaborates aa g« radiation prooaeds, are m ealed  

hr Bete end telkactla (1976)* tears I t  wee deoldad te  en d sd n  the 

eenple aver periods of H , 46, 72 aad 96 hours and anti arte tee telle  

aeld ooatent of a ll the samples. ?row the outeeaea of the aadgrtes i t  

wae planned te find eat the ideal period of fendnetlaa fo r sate food 

whoa folate content raaehad a aaodtea*



*4

Bet&uatiflb lfi the nonugBirlTiatefl socles « m  oaxsled am

by m U «  the paM m d s o rn M  mm&mm* 3uq?lee o f «11 fcoti oboeen

for gextojoutinG ten fcoit, « n  earned i& distilled eater for 04 tours*

9 » ;  N n  then transferred to sterilised petri dioteo sent nidi ng uelet

filt e r  paper* Begiimto ohubI: of eterlle dietillsd  voter was added

doily* She eeede were ellowed to gecnLaefea at a temperature to tu t

29* «r i 30* 0 aw stated fey babe (1974). id Intervals of at# 4d# 72 
* * tefcat

and 9C tour*# oodles ooee waljrosd for tree and, fo lic  acid eonoentretioe.

Velio eeid use dete rained Igr nlocreblolagleel oeeajr using Loaasl 

(HOC 7449) « | n la o  obtained fcea the Bateaus! Cfaoaisal Lodoratoiy, 

Vfinooi Mm procedure folloood voo ao fey tbo national Institute

of Matrlttau* IfefOuratofl (MS# 1971)# tie dotoilo of tU e t am poo earned 

iu ippoadin lb

Zb fbodo,folate io  preoeat aoetly ao polyfliit— itao# vbftoh axe 

not free* Hanot enolyaio voo serried out for free and total fo lio  aold 

eoatento of gerutxuctod foods at intervals of 0#2i#4Bt72 end 9d hours* 

total fdata  voo estivated fey lneobatlng the food oaoploo villi blood 

plume# so u source of crefugees,

tbe reaolto of the analytes revealed,that tfeo iaorsaeo iu  tfee 

fo lio  sold oonoentration Of both tbs pulooo voo aetense at 72 bears 

of oesudaettoa. lb  the oooe of oerealo,ragi obeood a  oawlmra folate 

oooteat od 96 tours rad balm at 72 boura*



u

9alftef,(t969)» t a m  A i A  (1974) and late (1976) taco 

reported tte difficult/ in  tasting tte avallate lity  at fOlatea f r a  

food* teoeuas at tte tegs ipaatltlss that art aaotirad to te Infested* 

fa r aa rryiat oat. such a  i M j .

9» r t lr t a i  this d lffl salty i t  oaa decided to eanqr art thi 

aesllebllit? etodiso at fo lia  colA at 72 tears at gcmnatioe far tte 

poises end hairs, and at 96 ta rn  at gcrralnotlop far n g l»  «k n  tM v  

fo lia  aald onnoaa tra il on reacted a pan.

0. t

fa r  oanylag oat the fo lia  aold or suability  study, 19 poet 

adoleaeant avfejoata at tte age 39 te 22 years f m  daft annate! llngan 

loot aotanaa Callage testel oaxo asleetad* dbaae tte subJests nan in  

tte hoatal ftt was soar to aaotaat then, ©octroi thalr diets nod 

adaUHatar the test foods, ana over tfaaj oars eo-operattea for O

tte subjects aazo dinted Into too Jtm+n at six cash. Cos 

i r « o  oao oaad to taat tte polaa foods and tte otter gron *ao oaad to 

tost tte ooaaal foods.

1« HHnUntflflB at I t tU l wrtiary w n t ia i at XaUi said i  o

W tio lly  tte day’ s ezftnery aaarstftoo at fa lls  oaftd oao 

detaeoftted fo r  a ll tte 19 aslaotad subjeots. ffata estiastftan «ss  earned

oat to deteaftna tte oanunt at ntoMLn excreted through urine par day, 

t e a  tte raatUoa hoottl oasis sera onrinond,



M r  four hours ualao uas m U n M  for a ll tha auhjsoto 

osar fOuam for 1km  o u im t l f i  days* B m j day# aa^ lM  aasa 

maljraad la  M tU m Ih  for tta&v fo lio  sold ocnoaxrt ration. cm wtL 

of tha 84 hour as&aa so *la  aaa dUatad suitably «A  tdksa dlroatly 

for tha assay* t o  prooodnra foUoaad aaa ao U v u  bar h b  (1976) 

o d  la  anoMBd la  bpuAtx i* tha oAaa aaa analysad a O j for frao 

falato aa baaura (f974) rapartod that tsars aaa ao lasroaso la  fb lls  

aotf ooutaat oa tcaataa&t with oaajoftaas*

alth  fo lio  aald laoxaaoad tho osaaltlfltjr of tha urlaory oanatloa aathod 

of aatlaatlag food falafeoa. 2a tha light of 1hia finding a ll oubjaota la  

tha praaoat lsvaatlgatiOB aara giasa aa oral dooa of fit s  ag« f  urutbatlo

otadloa aara otartsd* tha falofea tahlsta with «  trado aaa  f a M t s ' 

rasa ofctnasd froa CjoembM Xhdla H a l tad (ladarla Dialaion) h&lsar*

Bash tahhst ooatnaad fla t ag af fa lls  sell*

dftsr ala daps of In itia l oatarattnat tha oubjssts aara 

i*"***"**  in  «  saturated oondltiaa* through out he study I f  fU la i then 

h data of too as of tha altauin oa art y allamata day. *ha taUota aura 

pOBdamd and tha quantity of poadar aupplyiag too m  of tha n taa la  aaa 

tafesn la  aaall paohata aad dlstxihutsd to a ll  tha ahbjoats on alto mala days*



)

I ,  Wt *994 9

froa tb® re salts of tbs foot o u lja li , It see deeided to

•sn |  flat tbs folio add avallability studies with 79 boars gsminstsd 

Bengal gnO| gr <8 {n o  sod m r i )  od  96 hoars geminated ngl|

sod pulses asm soefeed tn water for M boars sod than sllossd to sprout 

st rooo tmpersture by sosponrtiwg tboo la  s  nuslln a loth tied at tbs 

p itd a d  sad*

doy s d  asm allowed to geminate o&tll each attained tbs asrl—  eoatent 

of folio sold* These geminated food asm aosd for fssdiag lbs subjects*

of #00 jog of folio said oao oeusatial for dsteraialng tbs folatv availability  

through uxlaary eaeration* ss tbs mounte bsloa 400 jug Isd to ineoasietent 

folate szorstioa through urine* Sn this study «  tsot doss of TOO pg of folate 

per day sao provided to the subjeots as per tbs procedure adopted by Ssbp(l976)«

•uply this quasttV of folate* a ayotbstio does of 400 jog of ptaroylglataaLe 

sold (poa) •** sap. 1 naan ted along with >00 /ug of folate froa the food itsa  

oader teat* *bue a teat dooe Of TOO jog of folate sao given to study tbi 

availability of tha vjteats froa foods*

tbs sop pioasat ation of foods oas carried out oa alteomt# 

days d m  tso mt o f apathetic fo lio  seid sao not given* Tbs tablets of POA 

asm poasdsmd sod diotsibated as before, to provide 400 pg ^2*8 ag Of 

tablet) of tbs vitmda aloag 4 tb  tbs test toed*

asaplss save wprtnhiod «itb  auffloleat water every

Sal* (197#) reported that tbs lageatlcn of a In im a

1 m  it



n

9m  |NM W N  MMEId Sith CblUlSS, Hlt|

antart and Jeera a d  ooabsd for Just on  mart* oith tin add in®

« f  U »  Jvln  to l ^ m i  tin ta in . Id a  juloo mm w «  aim  to 

paaooat tin oHAdido of fOUo aoU. I W I m  i « m l  tint oho—tin MIA 

mtit&tyos fo lio  a id  (BroM A i 1974)*

Hi Hn atm at otxoals9 tiny a m  l i n t  orustnd to n aon  

tin oaarm f&too vhuh w  atsood off* Bay n n  t m  n n n o d  llln  

tin polooo and mobod a lt i  tin c U lt in  of lino Jnin«

Bn y r t l t t w  of dlfforost foods fod to aubjaoto ten prosontod la  U U «  XX*

UMSM U

<jvakxzxbs at ttiafliirtftD ioc&a aid ms sxsmixo volar vs> so

Vod fod of Voods
fbtel
fo ilfc

(|»g) total
H/VX>

u  t n
food fod

(p*)

-falati iiveM-
W>

A M I  la

W

*Ogi tso 09.9 119.7 900.0 400 700.00

la jra 170 <01*8 110,9 900.8 400 700.9

Brngaldam 90 68*9 941.0 907.0 400 707.9

tao 119.9 290.6 900.7 400 700.7

Bn propnrod foods mao aadgtnd md fod to tin sufcjsots at 9 no

la  tm anrntwg. Along with ttao tnot food a o ^  of oof Jtao «oo oormd 

at tamncfaat* Bo food mm olio— il for tfaaoo boom aftor tin lngootloa 

of tin toot Aoao* Bn satajoots mao not oil mod to eoaoian any fo lio  

oold rlah foods soota as gross laofj oogststalos, faaits9 oggo or obotao palms 

daring tbs osporlnsnt. (XokH9 t9Tt)«



#n  m »a l in to  ton OM uwfl with *  utoto l if f lN ll jr  

teoaine of the lto p  tM n titie e  n m l « ton ftol& oi tria ls  of the els 

aakjNto ia  th« o im l group wee itoitoA lor <to4Ug nee of the oereela

fto MRtod oat for Hu m  onw iUto ilto a m  dajra, then the itodj 

with am food am «n v t the aehjoeto n n  onwUmna H tt the a m  food*

(the pnlee gram «lth toe out pslM end tin o im l gronp with ton nut 

eeroal) toartto *  dejr in between ton  the anhjMte were given tee ng 

feile weld for eaehemtteo* ton eene procedure ee toUeed for 

adalnletemig ton foede pierloaslgr, eee followed with ton eeeonfl food alao*

On ton dejre tona ton food one fed to euhjoete, H  hear min*

ezoretltots m m  eeUeoted under toluene for e ll tin eehjeote end ton 

feile eold oontent wee eetUnted nloretdologleellj Mth fcdaoeft (ISO  

74d9) nrgenleen.

d,

ton enellaM.ilty per eent f  feed folate e n  eeloaleted using

-  Afm "  * ° °M  X 100,

» * «
lei value oMaUM fe 

Bn folate aetltotjr In feed anamred

urinary eaaeMtlon en n teet doM,

, # " 6 3 3 7 6

'• \ ry ' ̂ ^



it Bsiuas ia> sxamsaia

&i ttla  invuttcMtioay m  > tlw »t  w  « t e  to r a iH t i  

V t  and.lability of fo lia  aoid faaa gomaatoA oaoaala oafl pulooo on 

poot OlOtofok slrlob aooalta oMalaad for M i  otudy b o  diaousooi 

■Dior t o  follom&B boadlagoi

A* OhoDfloa la  fo lia  m U  o rtro t daring aooainotlflB ond 

>• arrt la b ility  of fo lia  aoid faaa in d m lo i fooda*

1* dm iaH U ty fsaa oaoaala and 

a. bw ilaM Itty foaa palaoa.

da a floa t atop la  thla otudj# !ho fo lia  aoid oontont of a ll 

tbo four n a  fooalnatod foodo aaaoty oogi* bajoa* Stssal gtm  and goo on

la  ootyoaiooa to tbo vabaa ooportad bgr tbo K M  (l97&)»

*AH» xxx

9OI10 JOB* OQRBM 09 M l CBBTUdSD MBS, 
feg/100 C aatyla)

(1979)
Voodo

Vooo folato tota l folato A m  folato tota l folato

M 11.1 9.1 99*5

BUM 99.8 19.1 94.7 49.9
aoaal <bai ta*o 197.0 54.0 999*9
Onto Ona 0 .9 920*9 a «



food tolsto u  p N an t aga llf n  p4jr gkwlewtee atrtoh 

an  not t m .  fe lia f (19*9) « « a n  thaI fn a  folata la  »o « a  

good M M un cf tht fttUle oortral of *  food Tat not altftaaialf a ll 

yoljBliit— rtoa juoaaa* is  tio food an  hr aoajayana to 

arewglntoaatoa sod abaoitoA (s tn ift  and lo o op fif9t96T» Ptnjf and 

OteqLn, I9«s; floffhrabd S jL lI 19€f nd  k t a r  worth | i | i  {W %%  

t a n f m  too total tolata &• an important arltarla for tha oontaat 

of fo lia  antd.

tohlo m  Vaaaanka the folio aeld ooatant o f food# both i t  

tame of f iN  b A total folate* la  general pulaas had a  creator noun* 

of fttio  aoid, whan oomnad to ooaoala* t a  n a ly n l variety of m l  

ahoaad a  fo lia  aald ooatant ooa» arable to that n purted hr tha *® (t9 7 8 ). 

A fan  f  elate of 9*4 100 g. nd  a  total folata of 15*2 JO(/100 g

waa oMdsod la  tha laboratory' whan aa too 2MB nparto a fa n  folata 

of f i t  and a  total flolata of 16«f jĥ 10Q|i

too ao a h  o f bajra nalyeed had a fn a  folata eeatest of 10.2 

jtm/ 1001  and a total folata of 19*1 |aâ 100 g aa agaiaat U .7  tor fn a  

folata nd 49*9 |U*/100 fo r total folata n p ortad by tha K H . B in  

tha total folata ooatant of halva «aa nay mod baloa tha valuta rtpoartod 

by tha XCMl (1979)*

In te l p a  ahoaad a fn a  folata of 19*01*/100 g a d  t  total 

folata ooatant of 197*0 pe/ 100 g« too valuta reported for total folato 

by tht 2BHK la  auah loaar th n  tha ohtodnad in  tha pmaaat etady* toa 

an anna for the higtar oontant aoold ba daa to a dlftoraaee in  toa 

variety of tha aanla n a ly n d . town  p a  ahoaad a fn a  fa&ato va in  

of 29*9 p^lOCt aad total falato of 120.9 ja / 100g* toa BMB valuta far

not ara&lahla*



9t

fb i tom  m Im M  fools ooso g ia lM M  ooor por&odo of 

M i 4I|TI art H  boon* figoroo 4 «rt 5 gioooat •  p lo rtit o f htao 

IS r tM M  oooeolo «d  folooo m pH ttyol/* XI «oo aoltort that la  

o il tha oo^loo oo g e irta a tla  pregsooeol tta lmagm o f tha ^roat 

oloo laocooaod*

fta m m  loagth o f tha opvaahs o f d iffa rw t stags o f g n u r t lo i 

woo ahtrtiol hgr aooouclag 29 madoadjr oalaohod saala* 4 plooo o f

hbsoart oao ooo« ho tw o  tea laagth o f tbe apiMt ftoa tho origin 

ho hha tip* Q » loafth ooo t tu  noted art root o ff aai o oaala* Ha 

m m  voloo of 29 ooodo o f ooob fool tmpU  «ao than a riiw d art*

HUa XT art flgors 6 iUoohanrto tha fo lio  oo ll oaahoat of foolo 

art d lflk n a t otogoo o f gaalnohlan* H i dotalla o f lodiridool vnlnaa 

oso praaeated la  ippartix M, flgara 7 pnaoats tha gw aa tag  Inarauo 

of fo lio  ool4 ocKrtaat la  Aiffonort foaio9 te io g  tha prooooo o f

t
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KEY

■ I O HOURS

Z 4  HOURS 

M| 48 HOURS

FIGURE 6

TOTAL FOLIC ACID CONTENT OF 

THE FOODS AT DIFFERENT STAGES OF GERMINATION
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S c a l e *aGi

0+3 KA 
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FI&URE 7

PERCENTAGE INCREASE IN FOLIC ACID  AT DIFFERENT STAGES 

_ OF GERMINATION FROM THE IN ITIAL LEVEL.



m  U n n n  1a  tIn ro ll*  Mid* % ia t «  la  ap N M tt with tti im b U i  

obtauad br teoatri H A  (1915) Md Id o  (O ffi) ate n p ih  m  

iam aM  in  fo il*  esld — M l  «ttl>  p n rtH io g  Im aX  <n%  m d i  

f M «  pH  Md fH U  taana (titte r Maftatpl*

it  M  bawa of gKadanttan ten aproata m m  i U U U  trip  in  

p a in  jpM f tea iangth or tba ^ ro it  M u d  Out on* tea total fo il#  

•aid aanteot of n g li  to)**# teagal c m  and p n a g*M  « t  at bourn 

of gandnaticn vaa taand to to It *  2» tOUt» SB6. 0,  190*3# Og/lQQg 

Mapaetttelp and tte iaaMaaaa ol aaw ad m m  37# 34*45* and S3 par 

aant o n r  « d  aborc the in itia l raluaa* Hutaaar  tin Iraroaaoa râ jorted 

tn tin paaaaofc otudjr «m  graatar ttao t o n  Mpartad t# M o  (n t f )  

aha oiao m d  I t  par aant and 44 par aatft lnmnaaaaa tar ragX and

rla lb la  fo r a ll tin aaaptea* M  apraut M g t u  tar raft ana Out on# 

fo r b^rn  0*1 on* for laagal gran Out an and for grata groat t*QM* 

b ia  atag* of guradnatioa «a l naitnd Ip a  fa r t e r  lnom aa la  total 

folia arid fa n  tin latidnl Inoala', 3*7 par aant i n n n i  In ta d  

(55*9t/1<K|)» 83t par aant & » m »  In bajia ( $ t l  ug/IOC*)* <1 

par aant Usraaaa in  t e p a  gran (317*7 jte/tttfc) and 63 par aant 

iaaMnaa in  groan jian  (tpd*1 j^ lO O s) aara noted* Bata (1976) 

raparted 335 par aant and 62 par aant Un it a— in  ragL and a»*y< grna 

Mapaativaly at 4t hooM of gaa&natloe*
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too Im lb  at tho ^ m t a  at 73 hours — w r>l t.J «  for 

n g l»  1f1 a*, for bajra, 2.2 «  fo r » {< a l  eras and 3.9 am for 

grooa (n o . At 73 tours of go— aotfca too lnoraoonta lo  fo lio  

odd oihtII— 1 m s  furtbor. had too— i  m loots— it of 499 par 

coot (71* t ]B</100|)| b«|ro to— 11 0 4  por w o  ( 110.9 jn/ 1#fe )«

Pascal « mo to— a 79 por oont (941*0 |Bg/10Q|) sol groom g m  to— A 

109 por mot (29Q»d i— so  la  folio oo&i oaotoat — r  t o
-%Mr

09—  too in itia l lotsla. ft  000 aotod Ahofeh too ooroals to— 4 

tr— to—  in— o la  folio sold oaotoat against too i A t U l  1— lo* 

rboa aoaparad with too palsaa.

n g iito n f % qprost torgth of 1.9 « ,  bajra 1*i on* Pa&gal g n s  9*3 to 

oto grooa 0 —  9*9 to at 99 hoars of gomlaatlan. too 94 to hour of 

gitolBotiaa — tod owuddsrohto otongto la  folato ooatont. 2a  too 

ooao of rad too foloto ooatont toctlmiad to l » m a .  da la —  of 

66 por ooat frcu tho oaotoat at 7 t  hours oto 80? por soot froo too 

loro1 at 0 hoars vao aotod la  rad* Bojra aa too otoor hood Ohoood a  

fits  psr eant doc lino la  folio ooid oaotoat f r a  that of too 73 hours. 

So hoto tho pulaaa too folato oootsat dowoaood. Mot (197*) roportod 

toad tor —suits in  Poagol grwo too ooatont la  h i j d  g rw  doorooood 

h7 ohait 11 por ooat 00— rad to ths valaoo at 73 hour*. Xa grsaa 

cn o  a  too par osat da—  wos aotod* tola Asalias la  fo lia oo&d 

oaotoat of go— notlag polooa 00m roportod bar tonorfoo t l  Ik  C«93> 

to ho d a  to too cUorogo of oitrotooua footor.

f



40

V*qb tfca asaalta oWrtMl la  the firs t  part at Ha study 

i t  could bs eooslated that Ha ^rootsd palass art tatttr sours** 

of fo lio  sold thtt tta atresia* S o n a r, slats tbs sprouted os ratio 

also rvinos tmasndous laOnsatifri la  fc&lo aotd fxos tbs in itia l I s a l ,  

tlngr also eould a r a  as gaol soasoso of falats*

It oat alas aatsd that Hans was a  loo tagrs# of atom lotion 

batman the laqgth of the aproot and fo ils  sold ooatant of tla fool 

gross (  xta*4720)w Ha datalla of Ha aaloalatlon srs glmat la  

ippoadla d*

% a—  i«eai**» a f Paisa astd f w  aaralnuiai fsadae

Stas fsoond port of the study aonolatsd of oupplsmatlag Ha 

gsraiaatod food so a souroe of foists in  ths d&ato of tbs oslaatsd 

aobjssta and date mining tha folate arsllability*

Ha adatotatxaticn of food nopplaa aoa proaadod bp ootofalliiy 

Ha aubjsots for a&z laps with fits  mg of M l aoasp dap*

Ha moults oMHnd am pmaaoftad bsloa*

fhbla f  ooft P ipas 9 ahoa Ha oratlObtUtj o f fb lia  sold 

froa parainttsd asmala* tba rsaults of statistica l amlyala oat 

pmasstsd la  Cabla V Q o d  Its  Individual values ara in  Apptndia D*
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31*lxxtaft» of by o il 4bo 11 w l )N t i

isrsols bo* il^ io r  oM ^r 900 ]m  fro* food 

400 m  fron 4bi ayslbitlo

urlnosy o v r t lM  of f a in  1b  tho n g l group 

fxoc 447*9 4o 448 pg for 44 boon «U k  • m  n b a  at 999*4 ji| t fit 

4b* m n  of bujr» 44 Tac&ed fn o  469*9 4o 444*9 p* 4 4  •  mob « 4 m  

of 941*1f jm *

9 s  wmm foloSo onradlMU&4r 9 m  o m m I i  « m  foosi 4o 4o 

loM r tbm  H ut tnm  pulaos* fo r somnutod rod  4to ondUNlUlgr 

« m  found 4o 4s 49*4 por m b I (|4*| 40 8 4 f par ooat w w i )  «h U « 

for b | }n  14 « m  99*8 por oont (39*8 4o 74*8 por osnt w gi )»

IB 4bo ouloulotlcaao ob 41b  ortAlstaUHgr of fOloSo from t  oodo» 

14 «M  4okoa for gno4H that a ll too 400 pg *  0|Blto4ie fola*0 bob 

oboortofl ond oano4od 4bro«gb HUM* Q4o proooduro wao odop4od oo 

por 41b  pwoiouo bottom*! Ifmxmata *4 ol* 1974 mat BoM osd 

M bb4U » 1974)* n— m  «M 1 h  oonlod oo4 «t  SZI (1974) *§por4 

4bot4 ooroolo rod HUo4o wdrood tbs obocrptloc of agstbodlo folO b* 

■boa lafoo4od abono moat o f 4bo oyntteMo p(U « m  obostod, 4u4 M ob 

Ingso4oi1 o ilb  oti— lo ag. Moo,97 por oont of 4M opsttstlo folio  

oold bm  obopTtol, 4 t i  «bo«4 44*1 por oont* 4 «>  sorobro 44*70 

por oobI  ond «&4b ro d  47*4) por ooa* of oyBlboldo folodt bos oTOooted

U U b n  rod Vftgun 4 pMssnl Ms f  11oMU4y of fo ils sold 

I u B m M  pttlaoo M4b 4bs individual vaboa 1b  4ppondlx *B»
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FIGURE 8

Percentage a v a il a b il it y  of folate  pr o m

TERMINATED FOODS.



46

u u  n z

mszanoAb ookpahxhoi or retom ayaila a itt

*4* valuta

Jhqi f «  hajm 0.90

Bad Ti langal gian 1.59

S H  Ye green gran 1.37

H Jia 7a t a g d  in a 1*40

Bajrn 7a green gran t»3B

langal One fa  green gran 0.05

The i^ jao ta  t i  toe Ungal graei groig) rew i red JQT.O pg folate 

w ile  tha auhjeota la  the green gran gsaap received 500.7 pg f  elate 

thread tom loiawgllcB 1  the teat food. Afaong «lth  the teat fee49 

the aahjaete were glean 400 jag of apthetle felate ualfiwutljr.

She naan in itia l H  home ta&uoqr exeretioo of f i l r t u  in  

the aehjeote ranged hetaeen V I  atf %9jM| with n naan value of 

19 y M  Im n . td a  la  in  aeoerdanee with the reporta a f eeveml 

woztnre. Bahi and aeiftaatu (1976) ceperted a value of one te tie lea 

■loragrana par Aar *or IM la ie  Baeatar the adataUtratian af 700 pg 

of folate in  the ptaeoiil etudy haA lneraaaad the aseretlae at the 

wit a i r  (fitunada* 1969
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ft* Si In u t mixmrj foiat* trarttlan la  tbt S u f i  grmz 

f « i * i  f r a  476*0 m  to 607*9 |ag »tth i  m b  t f  618*6 k « Sb  rara 

r a lU M iit r  ot fo lia  ao&6 t m  im iM to i Bragal grra m b  71*t ptr 

oaot# vlto a  race* of 84*7 to 93*9 par obb** Mom  tha *1* aahjaoto

ttBBB had BBflBtBVBd MSB tfaW 80 pOT 008* toTtilabllltJ Mi tBly

ora bad to mgr lot m llto iU i/  of 04*7 par o a t*

toe ram am iab ility  of fo lio  atoll f r a  grata grra bob 70wT 

par oaat* M ag  tha a u  atopotof Soar tool n g U t m i aora than 80 

par oaat am iab ility  and tha loaa at aarallability aw  fbmd ta ha 

30*7 par oaat* Sara of too atobjoata la  both tha palaa g n ip i Moaad 

100 par aant am iab ility  aa had to n  aaportad by M i  (1976) rad 

Marat (1979)*

t a n a  rad Stokatad (1979) raggtatad tba ptatnta of tcoJwwes 

la  aera fooda* fha praaaata of aaeh tOQjagaaaa ban bata rtportad ia  

fooda lira  o r w ^  pilot rad larat noolala aaU (loamlmg* t i  A  3971 

and t a n a  H  A i  1979)* It  la  poaaibla that aoah aanjugaata tMraaad 

tbt arallability of folates la  p a la a  and aoaa lah&bitava aggld 

haaa pronated tha availability frm  atraala*

Braonr tbt dlfftroast la  tbt a m  lab ility  of folate froa ooatala 

rad palttt aw  aot atatlttiotlly  togttfload (t a la  n i ) »  ohoatag 

thaw  by that aartala an  alto good toarttt of folio at&d thwgb tbt 

atra am iab ility  of tfat fo lia  raid froa pulota la  M b  gnator thra 

ttefc of tha aorta l* groat U d in d w l w rla ticw  aada tfat 

a aot app**olablt atatiatloally*dlfft:



th in  was a© d|hUiM >t d lffm a n  1b  tbs r tn tpH a  at fall© m l  

batsaan tti bn© polassv as anil a© batsaaa «ha ts© ©anaala,

Vm  tbs findings at tbs ©tady* i t  ©sold ba lo a ltd e l that 

bath la  pMlaaa and aassals« tbs fa ils  said asmtaat laaisaass daring 

fsmnatlosw tbs fall©  ©aid ©actant rasabaa it© nnalnun at 72 banr© 

of im in t lo a  la  » angai  grant gas an gn a  and b©|m and in  tba ©as© ■ 

©C «ngi» tba a n a iw  oanosatmtlon af fail©  anld «na iwgistsxvd ad
t.

H  boars s f ira d u H a w  Ha diffaxonea in  nrailability of faints 

frcn tbeaa four saowoo is  cat statist la a lly  g g d f la n t t  Hwntfi 

tba garoftnadad galas© art goad ©guana© af faiadnt garain©tad naraal© 

•an also saatdbuts n fa ir  ©w t of faiata la  da d irt tnarwaa tbay 

ara a an a— a 1 in  langar gnantitlaa dun jmlns©» aapaoially is  an

t d i « < U V
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T amunr a id  co w io sto i

of f « l l «  aotd f m  M m M  p K i i i l i i  ou ia la  «A  p n l»a  m  post 

A if l iw ii l  girls*

Tha sarsal* aalaotsd fa r tba stedy m n  sagl CtUwUm 

flmsasina) sad bajra (SMBUMMJafettiMM) and p « lm

(fkasaalas auras Scab).

All tbs< 

i l 7 »

i food* w n  MiljrMfl st dlfferast «U f«i of gemsstloB 

M bau»| 48 Imaif 72 bouv maA §6 hoars for tftalr

of total fa ils  M U  at 72 boon of garaiaat&on» and ra il W  2 a  

— » aaataat at 9*  hours of gundaaticau fte foists am iab ility  

stadias aara sanrlsd art with thaaa ^ a b a M  foods at 2 »  —r l—  

lata l « f  folata eootsst*
post-

tor tasting aaah food slx^aiolssoont s ir  la  wex. isolated wA
e.-x.Crrt-biC'A

tfaslr in itia l daily arlnary folatsAdatandnsd* Tha quartlty of aaah 

food* adalidstazsd to tha aabjsets was dstonlasd in  «aoh a  *ay as 

aa to myply 3U) pg of fo lio  arid, fa  ardor to insnsasa tha saneltislty 

of folata oaaistifl* 400 pg af agadatio folata nos givaa along with 

fast foal* VxlMry azontion aaa aaad aa tbs arltoria to find sot 

tbs am iab ility  of folata fsoa Aiffaraat foods*
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Che results of the alndjr roveatod ttc follooingt

1* During gersdjiStiac tbs folio said oonteat of eereals 
pulses inexosoed* The in n a n l «ao observed only 

Op to a particular stage for ooeb food* after etdeh tb» 
ocueentxatleB begm to deeieoeet*

jrm
2* for tomel grsa* green, aol bajra. Mm won—  level of 

total foist* usoljr 341*0 fig* 25X4 jug and 110*9 pg/lOQg 
seapeotlvoly •«* reaobed it 72 bourn of gemleOtiont oo 
a|O M  the initial total of 197*0 pig9 120.5 pg» tsd 
19*11 ^ 1 0 0  | n^MtiivXjr* 2b ttw oooo of rugl the 
—Kim  folate oonoostrstloof that to 110*7 jug/lOQs *as 
soaohod at 96 hours of gerudnatioa fTcn tho initial 
total of l i lt  pe/IOOg,

9* Mm absorption of folio sold oao found to bo bettor from 
pulse* than fro^BOi*al*t hut there o*r* w y  old* inditidual 
variation a* She n s  absorption of folate iron itfL sod 
I tp t  tu t  49*6 per out and 93*0 per cant respectively*
Mm obsarpttcp fron Bengal g r s  and green gr*n ooxo 71*2 
per oust sad 70w7 per sent respectively* Beeanse of the 
great Inditidual variations in tte foists sreilahilltya 
non of the difftoreaoea in folate absorption anoag the 
fair foods «os statletloally significant*

4* the m b  in itial urinary excretion of folate in the selected 
■uhjeoto on a aoaaol diet oae found to bu 2*92 hours*

f* Aim positive correlation ( r e  (M720) use found
between the aprout tonglb eod the folio sold ocntent of foods*

. __ .  ̂ i n ................  . . .

obito undertaking this study* 2U»o tin Marooialaslosl eaeer «oo the 

flret effort in tho Ishoratadoot obteinii^ oil the obsnleale, organism

study. Beosuse of the IMtattoss of tftaev it  «ao not posedbto to 

oenetruot tbs dost response octree for every subject oo use earrlad out 

in a foe elaborate studies of the pest* Banos the urinary exarotlGn 

of the auhjeot «as arrived at by oeUeetiog 29 beure urine voided 

ad  malyaing tbs f  data eontant*



so

d raw s are wide open to throw | tn  U jM  ob this w bjM t

through fitfttttr «M 1 h  la  ttt« 4lnotlaw a w  of « m  as* w
*

follows!

1* (Xa n il of the l^wrtanee of fo lio  oold la  owr i l « !a t 
it  would ho t iIm U o I f  Do owed lab ility  of folates txm 
other ooaanoly sonouned geminated seieals aad palass 
ow detomiaed* Bow studies am required to * m a l  
tt i ooarttw  fostors far ttao different rates of lasresses 
la  fhlio oold N W o k n lK a  d u rl^  fondaotUao of 
d lH ln s t  foods*

2* She fo lio  oold loawo while oookli^ ood prsssrvstlan wold 
ho another useful Hold fo r lnvsstlgatiaa*

I t  mother oaoa requiring further stody le  ttao offeot of 
different food otufft oa the eheorptloa of ejnthetle feists*

4* 10 He proooat study, 1% we taken for granted oe the 
protlouw sodcere that elllhe 400jug of ejathetls folate 
given alat̂ t «lth the food ws Obsorted and oaorotod la  the 
aMM» 4 m  thle mgr aot ho two la the real seme, the 
sooolte obtained Mgr he onljr the relative are! lability of 
folate froa different foods* Duos there la a site soaps 
to arioso the pooolhilitlao of la ro rta ; this spy! wants!
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■ h w i m  or ootnujr n t iiia i
OttlOptiOO. ; . « W .  Otltll* UNO*. 
W . 64, Bo*|, V* 119*

(1974)

4 w g < i ».* . « d
Dotaghigr, *•
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r>» 30»21.
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<19T«)

iffM I 9t landntton on folio 
« b14 oootasl of lintfl gem and ragi* 
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Vol* 1>, 10.9, 1* 139*
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9 ik «t u , s*a.

(W76)
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foal*. O n . j .  oil*. Butr.
7ol* 9 , Bo.4* B.F 5T4-3T9.
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M tro , A.f 
iMHy i«X( M l 
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(tm )

tttttwl tally of folio
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Bffteto of H iy W i  «  folio 
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BMUnUgf B# Ml

(1970)
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K « .  MM* 1, Yol* 99. P. 411*

o*H* mi 
99 feaqri V «

(19«4)

Botriticn A Oo^ntonmw Ir « « m .
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( w )
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ft i M^ar la f it iiM j ^ p t o n i 
illlw m o B y  md ^pioM bia to 
oontacol* v*H*o*# Combo, Monognph 
Bonos 10.62# P*/69-»44*

■aavst* L  ad Utarto 0 la a a m ilK  ovIm .
Im , X.K.M. M W tk k J y ,, Tol.

(1942)

M lt 0*B*, O taim ta qb HtcuLn l i  oaojofoso
■sShlii, MU, fim hog UMop# A Biol Ohoa,
Undoatolt# 1 ,1  a i  Tft 145# I ,  449*
r f t f i a f j  J.J. , . ,
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ToL 19# io.7# P* 299.

Maori**# 8.
(1999)

Bffoot of ftrrtjontian #■ tk» tiologtoal 
W lM  of piotaiM  ad  th* U hmCIb  l a  
tlktlor of oobbob India# p n la o , 
pr*- J. lan. Bn«- 7oU4# P.P-189-MB.

Cfcoiiolin,l*B*, 
Boots, A.B. mA 
HIU «t

(1949)

lo a n  of 1 -Titaatn dsn to Booking 
of foods* d« In k , 9#1* 0 ,  # P*47T*

Onto# «.,
BdMBO# Bo  
dortm# 2.

(1972)

Bfftoto of dittany to lot* dbfiolomp •  
fajty aadd ooEpooitLooL of apolinpr 
oosotrortldo 1b grmu>6 rats*

P* 18*
Tol* 44# Bo*1»
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C M N , f

(19W)

9 n | i moA iitad u
Hawn Bute* Tol* 50, Bo.5 , ?. 555.

Qol— i, M., fsovoatlon of folio «»ld dofioloaoj
K roon, bar food forttflouiloa* nv m v IT,
Baiter, laotvCiin tetar, m , » ,  Po* 7
K tor, 8, 1,  P-P. 499, 46$, 471*
8w m  8,, ond
b b ,  4

(1975)

foods, 0,X* la  tomoJoBd*
(197,) >•

DOYfldaO, H*P„
lljig o U u iB l, T, 
9lrlJa,Bol, 8

(1970)

Bnoluatloo of loo oost stock ditto 
for albino rata, W i, f ,  ffut* Plot. 
Tdi. 7f P*P. 85-95*

Vio^M ta for au m ottfic protein 
■alaatrltloa Ia  &41« (o lio  opaolal 
n ftn a s t to loaf protein) b o L  
food* lot* ToU 1, **. 19 ?745-53.

Btvalao, 8,p,; 
Ohondraaokor, * 
protein— i t , *

(1979)

lutoidlanol OYalaatlcn of 
ooppkMOMBfeoqr Yoluo of loo ooot ond 
looallp orallablo food* to a poor rio® 
or r«gl diot*
X* dn lvU i suitable ooabinatl ana of 
loo ooot loo ml plmt food* to 
ooppl—out poor Aoo or rmgk dloto- 
(looter publication)

Bari, f*X*, 
tefcta, 4.X. ond 
■— hands, 3.

(1975)

Ssi: 5:8: -*
(«n )

Ijtooln  L f  a t  folate otatno la  tho 
aoraal p d ipo ilia^ .ibA , Boo* Tol,d1t 
8o*5f P. 454*

folato dloUibution in fru it julooa
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(1969)

IM fteV f aad
a n n i  fi.s*

(1979)

aiakoos, I »
(1972)

92ab«ai i .  

(1979)

l l l t a l i  &•

(1874)

VlM UBi 4 f «

(1973)

1orti J A , 
U a o %
feltar, D.B* « d  
fcotii U *

(1972)

Vim I  %nr

(1966)

floaaoa, e*&», 
M fin i « • » . ,  
■root, 1 7
Cohn,
Barbart, 7 art 
A c x t^ . W .

% c rt  of tfea ft a o r  Z&otituta la  
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(K A U iO uw au m oii) ten  «*  
a n  arlm ah lU i^n  Hon aoloaoo 

flollaao. Mgr U  to A m  14*
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f «U  4f

llndlpg of fo lio  aoid to 

7oi# 43# 10iB| F*
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H ip  ToU » ,  Mb 4, ?. 761.

I t t a  1aL 43, Bo*4» »• 274.

ft&Bigr aaaratioa of foiota la
>« W '
VqU  43, So.

Folata nutrition la  tfca fcUU m t>  x.
IrtTo M o  Jga JAflo I t f g l d g r

■itbodo of Titcado droop. ZZX Idltlan. 
Tfptsnd mA aditod Igr tfaa ioaootatloa 
of Vltatfa Ckoatota, HO Inter ooloaoo 
W H lK w , I I  London, %6aagr.

P Vb 47-38, 233-299.

XDl&fcitIca cf Ptpbaayl|njda »tooB of 
folio and ofcooopttoa la  Kao* 
float roaategoiacr. fo l. 49^/M4. 291.

(1972)
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tenant 0.D*
Oaten, I  teS
napnar,

H71)

tealoah, 0.1* « 1
XllpateiAt f|A*

<1978)

Cteten, * ,
trip a te i S.ond
b t e t n t e i ,  8,

(1970)

<Hl»a, «•

0 * 4 )

ftUteood, 1,1,

<197t)
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(1979)

Oopolan, 0* 
l U M t r l ,  B»7« and 
BalaateMam&m, 8*®*
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Stealtlan Snort cion* Sotlanol 
Inotltete of Sterltlan. IBIS, 
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M<W» ’in- ‘I • l-*lclo- <by ucrc *
TtcA.-ntteg(H*. C .

IBP pisso Mlooso • • /  1918 te m  
4te, P*P>8»9*
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■alotofid, o.M*, M . m
B tn ii*

<i9«r)

*hi «ff*ct of oloohottM «d tha 
•baorptLoc of fe ll*  M il 

( #  *  PM ) ovoluotod hjr ploM* lovola 
aad Bitai w n tio B i 2. ***. flioi- 
ftfe  7oi. 69. f .  lift*

B lU M , O.M.

(1975)

Itaodliet, M.O. 
Crodcs, ■

(19«1)

fcpaar, 0. and
Bofftraol, <1 .

(1967)

ftlH V lf f«
( » « )
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i T ° i* a  Botr, Po l. 0 ,  Bo.6, 

I^M It.843.

fia t possib le oantss of a ll 
Bstrloat difleiM oy. lUostmtod by 
Dsfiataraloo of Pit. h|2 *86 folio add* '
ir ih  fr  7oX a6,rP.77-88.

P. 1217.

w jfBaoayh  folatoa la
foists dtfloi amp. 
7*1.28, Bo. |1.

BBtvittonol dofioloaeiss mowc Is im  
la d p m l* . Bntr. load. 3al..
HU 5, So. 45, P .r2 ^ 8 .



M l i |  W «

(i960)

ftm fk la ti contest of a hoqpitel 
U it|  teocls, QM wnltjr o f

B tfillf A*D*F# 
(1973)

tea w w y of t date is  food*
9ttb« is  ic e  with tec 

Belt* Dieted. ic e  7ol* 10 P.M»»14.

(1970)
SSW fe llc iln , M r Dolfei. te l. 8,  
Sc. 10, V 4 -6 .

» ®»i

(1973)

iboortploa at pteacgrl els' 
i f  dlotaiy folate* la  aa

te l-43,

*

Idadotrand, X and 
tecteccoa, A.K.

(1974)

fa ille cold la  tood and Its  
a b a a tto a  la tr. Q a tra ti 
ten  te l. 44, t e T u S i t e
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teokataroMS, 1.7. 

(1973)

M flc l of 0»acftxatlOB and mckUg 
o i t e t S d c f  aoci IccaoM. 
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Irliilu a lbn w , l » l »  
(1946)

te tritloa  and Aracaicc. JQrau 
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(1949)
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I«— Mrtsh, l.and 
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■ rite , *.

(1978)

W.K.Q. Chamu, fo l 92. io.T, t* 999*
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4m , 9#®*

(1966)

Oytogeeotio « *  ojrtosbMiool skadlso 
0B lorroo oollo in L . o f  foloto 
to fio i—ojr. Hoot* »ol 29,
Ptf- 981*- 994.

(W70)
folate teftotMoy oooditisaod tgr 

Tol, 29, iT E ^ P . 849̂ -847.

mm. 7. 
aix6, o*i>» « d  
ftm ta& i, 61 .

(1947)

tte UA&fcltton of ptsragrl clntaoU 
•oid ooBjufo— oat ito rsvrool. Ho 
offsot of nooloio B it . mA 
ocBbUOLnc loos—feo.
Vbl* 170, h  967.



n jw oto* *■» 
M m Ut l.ond 
i M W I t  ».

(1974)

Polio ooid content# a t to m  t t a w M  
>oyi>»B  prodaote ood iif itib iM , 
Itttr* ibrttwto ted Mw« ToL 44* 
aa*nv p. 830.

I> p r n j« .  V.

(1977)
Attrition. fo u  11* lOatf P.7.

10W.
k U it lo o .

(1974)
B fftrl of fbllo oo|4 tifepplotento 
daring pwgnanoy an tu rn  woighto 
of taftefco. P.F99-K*.

in
(1971)

HmomlL of lobarotenr Ifcefenltfioo
Pft/.e AtiKf Assay.

pp. ffT-Sa*

ID
( W » )

JttdU ttU tj of food folalo. 
Annual Bn>orft 10ML 
P«P-19 -  » •

an
(1977)

XBflwneo of diataxy oaaoalo a d  
■dilate on oboooptlan of lb lr t i. 
banal Paport lOW, r .r  s U T .

M r .  ■*▼•
(1974)

Polio cold abaosrptlan* a tto o M lM B l 
and ocnteaoopttf* lharopjr. 7oI« 32* 
lo* 2* P*F-39 — 41*

lutr. Bit .
(1974)

fetteoHe tffnot of aval eonteeoepttfoe 
in  K d o jo  fod on odo^oato a d  loo 
protein dlotew Tool* 32* Io*J,
V*P 149 -132*

lutr.
(1974)

*ha m U a t U i l ;  of food folate in  
ten. fiol* 32* 1o*69 P.M  67-169.

Pte&Jur* 7.1.1.
(1974)

teoonfc teonda in  tta* prodartion nod

ooanonleally owlwr aaotlana. pro, 
■ate* 300* 2nd. la . 17. p.P. 33-60

M w d t e ,  7.1.
(i960)

M riU o n  in  India. vafcllabod kqr 
t i«  indite Jounol of tedioal feianooo*

37-43* 44-39*



M ny.J i mH
OhaweiBf X-

(1966) K  M6.

of route IB 
4* r

Ctenwrla, X

( im )

v m »
■otar, a*o*

(WT6)

BH i, >9
Voir, B « d  
SMfttf I-

(t9Td)

« l t t  particular n fin o M  te fa liB  
pc& j|]irt«rt« and poaallli IbUMIUm  
do Ido obooopdlon* B H .  abodroodo 
a *  B f f . Tau 49*

SfdMl of rod foodlag on an w  
dntestoxA htmU 
laL  M «lo . f , l»  909.

% • fate of polmtadoaoteo 1b  B a t  
lu flig  r t m a  «ad^rooooolnB*

B lM im r , 4*M*f 
La b U m I i  0.1* «  
aiiowd, o*h*
. (1977)

■odlof t V ,*
(1969)

m i n o r , 7 
h t t m ,  d . m,  i 

X.
(1974)

▼•u raT
So* 1, ?. 111.

Urinary fcUto la n llf lo  after 
lngootlOB of 
0014 and food

7o[ » i So*3, 1. ^ 33$,
•p llapU w  and Ih B r n apoM  do
folate ttenpri
* * •  32, So* 3, p/TO-71.

SOfeordo, d-aod 
■oddpordh, 0*«*

(1972)

Qw dlttaUuttoB of froo folate 1a  
OOMtOgO* jblULSldte IdblldMd lB

aoooolBttoB* 7d&* Id, 10*1, 
IVP2W23*

loemberd, X«H* wad 
Oadma, E.K

(1971)
X&fe&ttdlau of lBdosd&ool gliidwgfl. 
oartengpopdldote fegr | u *t nuololo 
oeidt ob oqplsnBdlan af rarloblUdy 
i& udUloadlan of dlodovj poUgUdoopl 
SOlode* IfOlto* XBfood* 1dl« 30,
P. 790.



* M U f R.H., 
XMMdX* l  .nd  
■otnhaU,

(197*)

Smmmlf ?.P«, 
i f f l v t )  oni 
nu»o— t, r .

(W > )

h >w i| irl»
(1946)

lw tl& |  6# 7#;
TttUCttt \  ,
Bhanardtar, and 
6*rt§e B»R»

(W 5)
abojsni*, 4 »*  a *  
WmaaAjt

(1971)

aritantta, art 
Xywf&r, &»

(1972)

lU a f ObO.f BMMMt R.4.

(1947)
« *

R

* a « u ,  a.
(1974)

Voloto a& lu it of I r a l a  k n rfi 
■R tht offset of ttwlr flboa 
ooc&snt an ths intestinal absorption 
of fiolio sold.
% !• 29, K>. 9. 799*

Rs^aaso It and sftnlciotratloa of 
ptragrl nonoglntsnita ar ptragrl 
poljgXutaMrte An not bom Infanta 
Of low birth na|«ht. h i t .  I .  M r .  
*U « 90̂  Ro*2, ?, 590*

fo lia  said osiabotitfn stadias. XXI. 
XBMnaau odmsistratlan of 

ptaroylglntam o oaftd nod pRoragrltrlclut- 
M la —*n*t
J. lah. C lip . mAm to l -93. 9 . m i.

ntantna dm laf asxnUntlaa of 
DoliafcdS Xnfc. Lafc. (mt%ar V «is ty ) 
XadJRntr. Plstte- Sal. 12, Bo*a* 
h F f lU t t i

fha a fftat of and aontraaoptlvoa 
an to Into satsW llaa. Brtg. Abstracts 
m i Rsy> foU  49, R». 6, P. 466.

Rfftot of nutrient aupplsosntsln 
pregnane/» on birth anight of the now 
boon. Fraa. ir t r . apt, M ,  Ro.11.
P.P27-32*

Irtabolto function of ptaragrl 
IbrtaOo acid ud  lta  hnpaglatangrl. 
ianjnsste 11. Utlnsrp onerotion 
atad lea an narnal persona. Bffsato 
of a eca ft p n  lsM bitar*
*- VoX. 92, 9. 23.

fo lio  aald aaatatits of foods* Ruta, 
ifc itn tli end ftor*. Vbi* 44,
Ro.11, I*  699.



«s

Bofbo, I* li
m u , » • « .

(1978)

<1f76)

IftM t of fo lio  acid doflolonoy on

10.3, » .  289,
Tol. 48,

P-f. 40 -  42.
Tea. 9, Bo.1,

T i n ,  9 . 1
9 H 1 ,  S .l»8 .

(1975)

9ho of food felnto in
MB* 11% — ffllll To4* (29).
T.P-513-532.

9 m ,  9.,
HAr, Vi 9. i
s m ,  I.L .* .

(W 8 )

Diotesy n t U d  fllfiotonoy 1  
» t H U  m V  U  M  H U  M . 
2QBfl» Tol. J7» Bo. 9, f «  496.

* m ,  9.,
B u r, v.9. 1
Btdurtad, 8.L.B.

(W fl)

Bain port abooqptlan of S»lmto p«4j*> 
g t r t l i  t i  alao < i f H  i  >o*. 
WO./T0I . 97,  B0.9, T. 49%

', 4»0»
(m i)

Bf 1 4  Of 1  OOBtMBOptlOO « V l  
ob m  1  H a l  BNda, 

A i n ,  2. kaonod. 1 .  ToX. 0 , 
9.P13- I f .

« ^ f w ,  » . «  
Bock, *.«•> 
Onr, B.X» •

(1951)
mK

k iv ,  o .o .,

ImdMB 1  H ,  J.M.
(1975 )

fcOlo aotd oantanto of food*.
By o t l o r t i l  
of date fvoB

tta m o m , 
Bo, 29. 8.8.

fto OboooptiooJ f  tt» ddOOfeOliOdOOMOO. 
of 5- natbyl^jfdroptorajrl gT ittoH  in  

BMu A oan iar H o to d  y woooi.
Qua, flbi. Tea 45, 9.R623- <51.

■.H.O.

(1978)

(Hotel a n  In tta mold of nutrition. 
*m  Otacn. Tol. 92. Bo»8, 9b 514.

i n n ,
KUo, c .». 1  
Bartteon, B.2.U

(1975)

B la tta o tti m  ttolo 8 o £ U H y  
1  folio aold atotea or tin rat. 
Tim*. Bote, 800.  tod.. Tol. 32. lo* 1.  
H i l l *  1  C l  T. K



v«lff9 ft., OOOBIMN «r HUMS fti
ft art iiwjwf — la h a a  plaaau saiaa<a -

KtfOla, ft! 1.1. Vol. 1Q9. f. 112.
(1949)

(1979)

ft ta U a  end and w u lw w p liw  
M l .  M k  T̂ «  1* ’ • 941.

(WO)
iMorpUoa of cprttetlQ and act m l  
telle a U  >nw rtlei i i t r .  ftttaata 

7oiU 42# !o.2| V. 901.

4
9
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€6*

noKCuawaxott ahiz or voiao jos>
♦

* t ' .1 4

J i l l  *«tU «U aa t f  f«U « ate tgr te«rw tecic«le*l m h |,

MTICTWgi
t

RonkLologU tl s tto d i act land on tew afcwmHwi tost 

oortaia ntoaw-ocgslate n q o in  ip ie iflo  arferioatw tar growth, Uteag 

a tewoi a iiia i eo^h h  ia a tt th  n ^ n t i i  tsawpt ter tta mitrlatt 

iaA«r halt growth xoqpcaooo o f tte nrgnnfs an ooqpawd fw ttt it la ljr  

in  « t a d « l  a t  mdmwwi ooLlteano.

Sitter tte wold or tte tv ttttty  prodwood hjr tte m a l a  lo  

■oaatrod te M tan d a  tea oxtont ot growth wri t e n  iy tew awawnt 

of atlalont in  tte twwt oolatloa.

teototeoillao otei A *» 74it.

■to
diwtUlod water ate ate* qp tte totaao^ 390 ni. 

t* telt eolation l i

O ia a te  tte h U a tig  in  dlwtllled voter, «M  9 drop* of 

oonoontrotiid hjdroohlorlo wold aid note op tin a h a  to  390 a l.

m  *>4 « n f  * 10.0s.

M U  ♦

* » % Tv .  •*



ft*

td u d w  taydroohlorld* aoas
■Uottslo sold jo m

i I ! to d
Celsius poatotbjnats ao m
p^ddoatsi hpdroshlorlde 90 Si
Stottn solution (fOO ju ^sl) I m
Dissolve tbs oboes is  stout 100 s i  distilled aid to

tt i solution •  aolnttoB of 20 d *  A M U M d Is  distilled
ouxd-

with tbs am at a  feu drops *  eoetAe^ond gentle wsAtsig I f

I&asU j 

4.

op tbs eoiias eg the e l taels solution to 200 si*

Plosoles t gSf of btryptoplus is  d istilled «mt»r iu U k s  fee 

drops of ocnooatrstsd hjdroofclorle said and Mbs op the teiIw  to 900 aOL

3m S- trwmHrm —luttaft

Dissolve dc of fcaystlBS Is  distilled ester ostsg s  few drops 

of oanoaotreted hpdxoshloAo sold ond nSce «p the ooluno to 900 a l«

ft* P -i- la±\

Dlseolsa t (B »  of D «l» slsslno is  d istilled sstsr and sake sp 

the TOlans to 100 s i.
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f .  frtttfap m hxtlsm ,

H m Im  200 ob* of rant hi no la  d i it t lM  VKtor luUg •  

ttm drape of oonoentrated o h b U  and sate «p Mo v o I »  to 100 nl*

O tnotn  200 og« oooh of odonlao iqdno)Kaoildof guard nn 

M#photo end u^otl in dletllled water, uoti« *  few nl* af oonoentrated 

hpftroohlorlo ooid ond note up tte n ln o  to 100 riU

Diaeolve 4« o f 'Difoo' peptone in  dletllled water aid adjeot 

ttao jm of tte volution to %0 wring oonoentrated hjitoOilorio ooid 

ood note up the velum to 100 oU did to tho olnttoo t  g of n ttnted  

oteeweal ood filter* fepeat tte trwatmnt <dth eherenal md fU to r  

too ware time*

Diaeolve 10Qj of 'hjdraprotoln' (o  protein hjdroljreate available 

tram tengel lomnlt? co* ltd* 6 «im ita }» in about 800 o l dletllled  

water with tea aid of teat of mceaaarj* M jwk tte JN of tto mlutlou 

of 9*9, uoiag 40* oodlun bjdronldo aoliation and note up tte volant 

to 1 litre . Stir tte eolutlon with 20 § af activated ohanoal fbr 

>0 aLnutee and filte r* Bepoot tte aharooal Iiw atoned three ware tinea 

( i f  tte blank value l*e* tte inooolated M a t  value la  high the ohokfool 

trwataent nop to done onee note)*

/



Sha protein tyOrolpoate aolutlan ouggaoted la  m  a U t iu li  

for tta hydrolpoat* oom nUjr»uod.

f  or pr*9«n U aD  of the oum otlonl 
woo for an oplo tethodo of *tnrr ^  ^ fir  (1966). HbUahtd

W  AoooetotLou of VttoaAa ohooiata. 8Ur

100 f  of * Fit min f w '  oaMla with 250 a l of 95 p*r coot ttt/1 olootel 

for 15 adtetee l b  an 900 hi kiafeer « d  filte r  with motion, fiapaat 

another 250 m  portion of aloohch. I f  95 parAatejrl alaahol io

of fomriwrod oloohnl m  to uoad with

oatiafaetory romlto. It  hoe toon fonaf tint oom aomarolal barmla  

of "Htwain faao% <7moles ocotaln enough olaolti to giro appraoiablo 

f in o t  in tha UookOf provided thla erferChatiea &• not note* Shi olnihirt 

taontaRofe mgr to onitted i f  tba ootoln io not to to aoployod ftn tto

of at Inert V l l t n  oapaol^r» preferably ana harlot tea zoofe gnmnd to 

otm&aad toper. K s  m U  with 500 ad o f oonoteo* to tU *  BBX. Fit 

tto flook with a  glam oteppar and a  notar cooled oontenoar and oaf Ins 

omr a low float or tot plate fo r M 2  honro. 1 t i t a n  of one voiare 

of eoneeatroted V I  (57 par oont) with ooo it la w  of water fltoo m 

90*1 par ont BOX which lo  oaftUfootoaqr fo r  tbt igtn ljn iO i



To

Mnoe o— in tu d t to froth duxlag tti in itia l atafia

of hjdrolorate, h u t avafalljr and |wA»al ly. M s tte content

of tot f l a *  ottoaotosoUf bp otafclto and hart •  aat totol ready

to tool tot llarit i f  tot reaction to not a too to*oraao* ifto r

n f ln it g  f i t  tot f l a *  «ito  •  aaotenaar tad n o a lv to  f l a *  a lU t o

for maw n  dletUlotlon and raaoaa m  mmh BJJ at paaalbla bp

eoroeatretlag tot hydrolyaate to a  thUk potto water reduced paoaouo*

M r introdaoed ttrough a  blatter tote planed at 11 lata tot bottoa

of toe f l a *  t i l l  toidatae haying daring tot ftaol atafto of the

w aatth tto a . l a  tester* tore al tliLoh tot d latlllatian  i t  oeartlad ♦
oat ebould not tatotd toot of i  tolling aator bath, flwyaraturt of 

?(f-60* tore beta reooaaended. to p it rapid tod eo^lefe distillation  

at this lo « texpemtortf i t  i t  naotttary to xadaoa tte preooura 

oaaalterafcly* tola nay to poetAbla with a aator aapirator aa a  

rtoaaa cm to uaadU Oast a u t  to token to trap S !  ftoaa affectively, 

especially nth  a  fk ratoon pap .

It le  too natal ouatoa to rtdieaolre tte paafela appraadaatolj 

200 a l of aator tad repeat tte oonoeotratioa to n eo n  add!tlanal 

WMBta of B3X, boaaver m eatiefaotory fcjdrolyeecte oea be attgtetd 

aito a t i^ l t  ecnoeatratlon to a  rather thlak petto. la  asp m m  tte 

aold oanteutmtlan thould b^loa eaoogh aa toot aabaequent aaatrall eatl op 

a i l l  not yield enough oolt to retard tentorial growth on tte batal 

atdlna»



Diaaolao tte bjdrolpsata part* U  abort 700 aU  of 

•a lar and adjust tbs fcb to %| Mth 40 par east MOIL Psoolour laa

bp atirzlx^ aiHi 20s of oottrolad eharooal* (sg. Jknlta A or 

Saroo 0-60) at tocm ta^ jawtura, a tir i M l  a m all taat tlltarats 

la  light t a w  eolourad. Sha Aseoioarlaatifla nap ba oooplata in  

$ Mantas or nop rtquira nora than m  bear dspsadlng upon tbo 

nhorooal ibbA* fids atap m arts  anp Marta which nap bora raortaad 

in  tba aloabob-mabad oaaatn* Sons woxfcsrs oo&t «b» p n iu e lm j  

«M h and M ill  obtain loo blaako* V lltar through n largo 

flotsd fllt a r  or bp anotlna na pxsfsrrad. On daoolourlaallan

troatnant alao raaooaa ssaidual folio aoftft*

•fc
MJnat ttefR at tba d larata to 6 ^ « 41 lota to 1 litra  and

0L*i-
•tors usdor talmas «d  aoor chloroform in  tbs xafr&gsratar. Goaartanallp, 

•  praolpAtata s i l l  ft>m In tblo oolntlan on standing* *hia la  natnly 

tyraalns* It  la  n goad pmotloe t^MMs qp tblo eolation aad n a  

tba ampawflad notorial ao m il ao flrtd  portion* fin ^aolubla antarlnl 

M U  dlasofept Man tba antlxa n t t n  la  pxsparsd*

11* ffltiUnm Ih lti M il D r u m  filw t lr

to at porn ptaropl gkrtaMa aold (fo lio  arid)

in  UlO n l of *80 aodfttm 

12*

solution. sMoo at 2-4 o*

(to ba pxspaxvd on tba dap of aao)

Xhtlato tba stock standard fo lio  aold solution to g in  o

fo lio  sold oonoant ration too pg par a!•



7ft

<M a i of stock aUal«id ic  OtJvt«d to too a ! with lia t tU ii  

«a t r *  Stana Okl a l of this solution is  again l i a a d  to 100 a l to 

glso •  ocoNstrstlci oft 100 p ^ O *

anii»tirT> i.s i.o  s  of f04 *29^0 la  1000 al*

ai m ag of k a ^  la  1000 al« K s S It to f solution

(to ba p a p « a  cm tiM aar ot  «ao)

R ap «n  a  }  par oont solution af awsrMa aeld la  water aod stir  

tat aolntton with aotlrotsd oharooal  (about 400 mg por 10 a l) fa r 15 

■lnataa a d  fllt s r . (4a appraalaatelj 4 par ow l aolatl»  scald bo 

obtaiaad by thia prooartnra.)  44A to tbs flltarata aa equal apliaa of 

Out I  aoAlua pboopbata tufftw hi <*t with 10 por oaat soon* this solution 

lo  further diluted too fold to obtalrwd approKtastaljr 1 por oaat aaoobrla 

oold la  0*05 I  phnphota h iffar,

fko oultura la  ontatotwad tqr f M i M l i  traaofar la  osar stands 

prapaood aa feUoaoi

ttgdreu flaoooa « f<4
M i a  oMtata £y> • 17s
•Dlfao* poptoeo • 9S
*Ufoo' foaot oatroat is
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fe lt Mlvt&on A t 1.9 a l
fe lt aohitlao A • 11  a l

»

la  about 400 a l dloUllod M ttr. Jdjaet tba aolutioa to 6*9 

Mtag 40 par aoaft Bool mA aoba «p  tha ralaa» to 900 al* To 

tha abort solation odd T»9 g tear aal dlaaotva tha agar tg la s t ly  

tha alxbaraa* fe lla  tha aalutlon la  a tt ll bet* Alapaooa appraalaKteljr 

10 a l or It  to dlffarast taat taboo Alai tba taboo altb

oattoa and ataaUlaa tte i bar aatoalarlas Tor 19 aiaataa at 19 lba

praoaara. atoaa tta taboo it  f  •  4^cfet oat la  « a .
* »

braaaaaH j

fea Inotuhai la  to bo prapaiad on tha dagr pxloar to tha dor 

of aaaojt bjr tm C an tag  oalla fxao tba atoak oaltura taba to a  

atarlli laocohai ttho abdah lo  pxvparad la  tba a a  n jr ao abort 

bat oalttUs oddltlaa of agar* 

ta m u M m  of watfel i w w i n

ftt ardor to »«oh tha ozganloa tzao of teat art natloa oith 

folio a ld f  tm w fir  tba Inoubotod Inoaiilaa eapapttealljr to a  

artarUa 90 a l ooatxlfUgo tube plugril with oottaa. Qa eat tan feouM 

bo plaaad oad bald la  poeltlaD by a  robbar band Cf that It  lo not 

atofcad into tba tuba durtne oiatzlfugtloo.

dltaawblfaljr otacilo aarao aappod aoatilfea  taboo aaa 

bo aoad.



'Timum tb» otU b in IQol of otos&lo aowol M U m  and wntilft ffl

ocMLn* Oftor wpoottae ttalo proweo of waatolng too bow t im ,  

finnUy owportl tbs oo lU  in  auffSoiost aoDunt of otoiftlo mqomoI  

ool&w to jrloli •  allghtl? cpiloonont eoopewlee.

mpflgattoBjaC

•J»MOMI » 4c

aodlua oootako }  HjP t 4.6*

F n tla  h^Awl̂ ooto • 10 ML
OOtat&OM

D-txjrptopfaon aolottoo I 10 ml

IpMuotiw aolutiofi « 9 ml

DIi olwtno oolutlon i 1 oi

poptoco o ln tlm  « 1 Ml

M il solution A i $ Ml

flMlt ooluttao B i t d

OdOBiOOf 0ODtM|
■ n o il M lutloo i 1 o l

Xanthlno solution I 1 A

h todA  M laUoo t S Ml

Djooolw 1b Mart TO Ml af dlatlllod nntkar odjnoft to 

to 0*8 MOUtt 40 poo oont InOO, mMo up tbo voIumo to 100 Ml omO 

( l l t i r ,



n

ft* aothod of food fo ld *  oooap » * *  teood oa that of Ukotadafe
AS

o*d ten^to! (1969) « m  slight M dlflM tlflM . Bate food aoapte (9»1<%)

« m  taM8Md«4 la  40 ■ ! of Obi ■  phosphate

fc j W>4 .  a y ) -  99.99%fUt

w y o 4 • ay> ■ vn ao ftA it  

ftx 7 »  a l of bV M4" “ a0 ♦  ® °  ■* •*

Md to ttdo tOOo a l water 

adjwot H  to T «t

Add 10 § of aoooUo ooid to tM a  _ 

VI T«2» owntatalag .9 por ooat awo '• fto VOlttBB woo vote

teto 90 a l with tte ta ffan  fto teoofioctt mm  a d w lm d  at a pxwMara 

of 19 lyite par laoh t »  19 I w t e a  After ooollag to rooa te y n lB W i  

tte tew n — tt m i  sdjaoted to >■ 4.9* fto f&aal solas* of tt&i oxtroot 

woo a te  apto 100 a l MLth dlottUM  water sod flltexsd.

A portlaa of thio wo* note d tm tljr tea tte ootiaatloa o f 

fro* M ate  aottvlty rftor ooltoMo dilution.
t

Vav tte M t m t e t t a  o f total lb late a t m t / f  1*0 a l o f tea 

f&lterwte waft dilated with 5.5 a l of 0** *  awtate te fftr VI. 4*9*



n

aadlna Mitato anCkyOraao (M l wt 02.09) U .4  ^ U t «

Olartal M i le  «H4 11.93 4 / m

j *lflf Ml ITl* M A «  tmtato
for >S 4.4 71.0 ml K . l r t .

» 4 . 4  91.0 ml 8 .0  aL

■Lx 710 ml of M i lo  m 14 art 990 ml of aodiua M teto .

JDUntt with 1000 ml A iotlUoi mmlor. Mpamt 7S ta 4.9. ^ . J

ani ^ o f  100 ■  a m ila llw r iH  (ar S par oamt a o a M e  a l t  pboophmla 

■ fft r K  H a l ly  » M  « f  imam p l a a  f a  aNat am m w ia >  of 

acmjngaaa to hjAroiyoa prtjfliilan taa to glim total lblata oonoantration
t

of tba toot aa^pla.  ffaa a titirt mao lnynrrt with m torn Aropo of 

tolmana art inmbmtrt orexmight at J7tc. rttar imartatLan* tho 

a n l i i  n n  AllntaA art ta lly  bofnao f  OUta datoraurtioa.

3bt op might Auplloata aeto of tart taboo art to aash art 

1 ml of 0.25 par ooat aaoootlo mid phoophata buffbr (prapaxnd bp 

Al biting 4 fold tbo t  poo ooat aooortio sold pha tta f  bmffbr). 

too oata of tubaa m m  am oaro blank* (mat on th* urtnoonlatrt blank 

and am am tbo laanmlmtart blank), to tba othar taboo ntd oaoooooitmljr 

ftm dnplloatoy 0w3» 1*0y 1.5, 2.0» 9.0, art 4*0 ml of Iha fb lio  ooiA 

« a t U |  otondart (oortralftat to 90,100) 190, aoov 900 art 400 pg of 

fo lio  amid raapoetfralp par ttba). Mba op tha n ln a  in  aaoh of tfca 

tnbaa (inalufllas naro b la *  tObao to n total of 9 ml with i ia t U a l  

•otar).



Vin M m  roulfl ba ( M l  «  1a  far

•ash of H » M«pX» to ba amlyaed. J&& to tbooo M m  «noM alM ]| 

<Vt» 1ifl| i l l !  I l l  « d  4«0 A1 of Ma tUatat Mat Mat a p i l  

prepaw t ao Im o IM  earlier far arira, tllaM  antM li a t  aaa 

IUM tl|. Jflt I t t t  MMrtia acid ^Mptata baffler to a ll 

the taboo anl ato  up M  total m u m  to 9 a l with diet!lied water.

to a ll the M ia  (alataria ad  to ate) aat I  a l af tha doMO* 

alraatth baaal aat&wa» plop tfa» M a i 4th  aottan a t  aaMtlAM* thaa

far 12 AUautaa at •  pnaaua of 12 Dm par aqpara bah. Coal Ma 

taboo 'to woom toaperwture and lnoeulata «aoh at Wo tabu, (aaaapt 

Ma aat of ttbae «Uah a m d  aa wniaarulatad bleaks) «&th a loop 

Ihtt of waatet Iw— Imi pnpoM  aa taaatlMt la r liin  lOenbate Ma 

taboo at 37*0 m tot Itoto howaa aad at Me aat of ttala period aaaaura 

Ma M M ttti 1a  a oolar&aatar waiag 660 m p. f&ltar aat aattiag op 

tha laatruaaut to aaao optlaal ta&alla^aga&nat Ma oeneaatratiaa 

at folio aald la  Ma (Standard art saat off M a  M i ataatasd oarva 

Ma eanoaotrutlqp of folio aald la  Ma Mot solution.

SSltttiflillMP

far a M ill aaaapt the eeaeaetaattea par ail of Ma teat 

aalat&on at dlffuraeft lotala ttaUI agtaa within 1CW1S pareaat* 

dawrwta Ma valuta obtained 4 M  difflaraat loro la of the Mart 

eolation aod ooloulaM folia aoid cocooctraticau



7*

Oem ntiillos pay Ml of H a l 
Mbitio £ ttlottaa faetar S too

tom  M  fnllli mM la «ftp»
9m — *> *• «a n  oultekl? diluted with t ta tU M  rater 

fiar aatantottoB of urinary folate* So dlfforacoeo la  otaury  

folate a t M iy  ooxo fousd after te u a fn f n th  plaan oonjoiooo 

(M te 1976)*

la  l a l of uruao
Oonooutratloc par a l of teot oolabloa 

1 tU atloa faotetw

v/'
x^^r«eA T O «^ :
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CONCSNTRAT1OM OF FOLIC ACID IN P!CD<rRAMS.

STANDARD CURVE FOR FOLIC ACID USING- L-CAS El.
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