AVAILABLLITY OF FOLIC ACID PROM SslsECPRD QREKINATLD
CRRSALS AND FULJZ3

CHITRALEKEA MOOUTHY

A Maesertation ubamitted 70 The Univeroity Of Nadres
In Partial Fulfilment Of The Reguirements For
The Degres Of Master Of Joience
Xay; 1979



ASLARLARREEEELAL

The author expresses her sincere thanke % Ers S, Premakumari, ¥,Fhil,,
Dipe idey (Lscturer tn Poods apd Butritiom, Sri Avinashilingan Homs Seficnce

Col.ege) for her wnfatling belp apd suggestions throughous the {nveastigatiom.
Her advioce and oriticiams were very bDeneficial,

dbe also Teocords hep deep sence of gratitude to Pmy Kajammal Py
Devadas, Medyy Me30sy PhoD,{Ubto 3tate) Dedo, {iiadrea),Principsl
dri Avinashilingcam Home Sciexoe Colisgs for Viossn £o¥ her valuable
guidanos rendered in this studye

A spooinl word of thanks 16 «lso dus to all the audjeots who

participated in the svssarch trialy for their <owoperetions



LIS OF COLTINTS

CHAPTER

f

I11.

iv.

|

LIST QF TABLEG
LIS OF YIGUang
LIST OF APH-MDICES

DR UCTION

RVISN OF LIT:ATURS

As Cbomietry of folle acid

B. Hole of folic acld in humen mutritice

Q¢ Folate deficiency axd the ¢umtribution of d4etary
gources towards §& prevention

Ds  Assossmsut of folate utatus and the availlabilfty
from foods

BXPERIMATAL PROCIDUAR
As Jeloction of foods for the swudly

B, -stimation of folic ecid 4n the non~gerrsirated and
germinated foods

Oy dolsotion of subjects

B¢ Determination of folic wocid avaliability from foods
AEIULRS ALD DISCYSITOK

de Chunges &m folle acid coutent durin,; gesrsination

Re Avallability of folloc eoid from germiiated fools

FUMMAHY AND OCUNCLUSIUN

BIRL [UGRAPHY

raz

- s o -

¥ & & €8 ¥ 83 8 BB ©



TADLE

)

9 &

IV,

Yo
| ) &8
1 ¢ Y

LIST OF TADL:S

R IAZMENTS QF FULIO ACID FOR VARING M2 QRWPS
Ik LDIA

JARTILISS OF QoelsATLD FODS AND JYKTHATIC FOLATU
FD T0 BSs0T8

¥OLIC ACID CUMNESEY GF BOIO:s)GHEIAATCD FODS

FOLIC ACID CQLTHET OF POXDI 4 DITFIRQDY 8PAG.S OF
CLHMIh AYION ‘

PULIC ACID AVAILABILITY PRk GSHMINATED CshcALl
FOLIC ACID AVAILABILITY FEOR GLAMILATED PULIRY
FTATINICAR CONMPALHIION OF FOLAY: AVALL BILITY

—

0 )
£8 ,.,.,._(ie_f(@@\
N

P
—r

-
o~
= - .—v“"%- \\w

B N
h V7 1
3 B &3 &0;»3”0' !

PAGR

33

41
43
43



L13T GF FIGUERS

PIoUa33

te

r 2

Te

COMPUUND3 WITH FOLAT: CIIVITY

CHENICAR SLHUCTUES F Rula¥sd

YOLATS ReEQUIAING HELTXwS

CSRIALS AT DIPFLRENT GTACSS OF OLsMINATION
PUL3ES AT DIFPYERERT ITAGE8 O OB:MIbAZION

TUEAL PULIC ACID CURNTLET OF FO.D3 AT DIPFIIBET SRM0:s OF
ORANTEATIUR

PERCLTAIS IuCHEASE TN FULIC ACID A2 DIFFE4sMT 374088 OF
GuRRIAADI N FROK TR IKITIAL LaWEL

PHEBC ZETADS AVAILABILITY (F FuLdPs FROM GCENIKATED FOUDS

PAGE

1"
33

- |



APPSLDIX

2 4

rer

LIST O APTEREDICIS

PaG:

KICHUMIGIOGICAL ASSAY OF PULIC XD &6

FOLIO ASID CQATENT QF FODS AT DIFFBRMT IMMAGES
OF QaRMIAAPION

CURKSLATION TABLE FOR 3PROUT LhNGTH AED FULIC ACID SRTZNT 81
PRACHLTAGSE FULIC ACID AVATLABILITY WaOk G uMINAT-D CER4ALS 83

PR aTADE PULIC ACID AVAILARILITI FHOM GRAHIDATED WLI:3 34



Bbalth 15 mm's most precicus pessession, 1% 1aflnences
all of kis estivities, 1% shepes the dostintes of nations
(Sopaden, WT9)s

Batzi dem L0 contyal %0 good lealthy 1% 48 in faet
funiamental 10 all phases of huaan development and goold foolk 49
the bests fer good mutrition (FHO 1978, amd Oumaretus, 1979).

Halastrition emerges as & profuot of chromic (nesfficiemoy
of fasd=both gumtititively sad gualitatively, aupex ispessd wpen
Shis 48 tho tgnovence of the valwe of certein feods for the
medntainenso of good health, (Devedas, 1979 et Mehler, BTI)
dpart tyem the mh talked ebeut emergy protein mlnwiritien,
nmriticnal engeie vitemin A defictensy e B-owplex deficiersiss
exmiet as busning rutriticnal predlems of Dadte (Indiem Comnsil of
Mdieal Ressazch (IBNR), 1978). It fs Srcmie that theso Alseesss
Sogether Selo the %011 of prestically all age growps in Imfte,,

faasnda though not fakal, resulits in wodweed wark effistenay,
lathangy, sluggisimsss aften mistaken £Or laginsss axd imsressed
Sueosptidtiity %0 infestion with low Mrth woight ia tiw mew dam,
I% sesulte fwon the Limability of the erythropolotie tisase %0
axintoln & normal hesmogledtin eonventryetion On asocunt of en
insdeguacy . oF lask o irem, folic asid, vitamiu BI2, proteins
and ascrtie acid (eatom, g} gl 1976 e ¥HO, 1978). |



In Iniia sdous 47 per oent of tie pregnemt wemsn in gensrel
are cnasmde, 40 por Oent of Shese suffer f3om felate defieienay
(Gopalan, 1977), Bvery altermste womsn 15 the third trimester of
pregnamey and 50 por oot of ehildren below the age of five Jeare
are aprie (Sopalen, 1977 wd MR, 1978);

Deficisnoy 4n the indske of fosds 1tke yeast, liwr, fyech
o0 Vegsiablos, puless as dals axd 4in the whole form amd sprouted
oszeals 18 e of the major sases ultimately resuiting ia folate
doficionsy ansmiaes In o averege Indian diet whish 49 predemimant
An cereals, pulsss follewing next (Pamixar, 1974 exd Devalas, 979,
971, m&.w}nmnmomummm
of these foels sculd enhance the intele of folate,

e commonly sdapbed msthols of pressssing foode sueh ae
esoking, heating, ¥oasting smd dehydretion improve the palatibdlity
and Aigestid1ity but result in considerable losess of nutriemte
particularly of the Igamplex vitamins end aseeriic asid. Oerxrination,
on the other haniy 45 al50 & ccamonly empleyed mthed of precessing
and (Babu, 1976)y has been Feported $0 moAify seme vital ecnetitusats
of the seed, cush as the cssversion of staseh to eimpler earbe-
hylrates, fats $0 Lfaity acids, proteins to peptides and q‘o sids,
bound vitemins snd minsrels 10 their free formy fnerecss im
Sescpherols md significest aythesis of mamy B-semplex vitemine amd
asseridc acid,(Mhegwmt amd Reoy 1942; Fatwardhem o al, 1942;
Chattepaihyay and Ramsrjiee, 1953; Dhand, 1964; Agkroyd emd Deughty,
1964; Jaye g1 Al 1973, ant Rajalekstei, 1576 Bl (1976) hoe

zopanted sigaificant inoreasss in fdlate levels on germinration.



Inapite of several sush Jeports em the deaireble Ohanges

during germination, very fow ccmpredeseive stuiies hawe boet earrzied
out to sstimate the densfieial ¢ffects of thees to the hmmmm aysten,
e present investigation 18 s offoxrt 4n this direetion, with an
totention of estimating the falate avallability f1va germinated cereals
s pulses an 00llsgs geing adolososnt giris, Attempt has hlee been
nade %0 throw light on the changee that take plase iz the eoncentretion
oC folate 4in feolds dwring germination, Simoe good autrition 48 not
always syosnyuous with s expenaive ftems of £c0d, the utilisstion of
1osally sveliadls inexpemnsive £00ds has beeh considered fer explovatim
n this stuly,an wtressed by the VEO (1976) and Devedes g% als (1979).
In the present study, rest (Bluglse eSERRERA)s & esreal preferzed ty
the poor people in Tamil Nafu for 1%s chespiess and sustainiag
walities (Pere and NMagar, 1976) snd bajve (Pepuisetum Smobotdewm ) yet
mother nowsishive oereal designatel as tiw peor man's dread (Rnriem
2 ab umf’éfm. 1979) have bean imvostigeted for their felate
ovad labi 1! ¢y,

o puless chossy were Bungal grem (Ciger spittinum) eed green
oren (Zhaseclis miEeep Romd), both cemmonly consawsd in South Imdie
(Bactymaran, 1969) st the germingted forms of which are populss
(rrotein Poods Assceiation of Imdia, 1973 Chendressker gf gl, 1978)
IS 18 bopeful that & thercugh exploretion of this subject would be
tuvaluadle in isproviag the diesaries of poor peopls and reducing the
coeurTemce of miriticeal emgsia in Indte.
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e Utersture perteining to the present study o "De
avedladility of foliec acid from sslscted germingted cereals and
pulses,” 18 reviewsd undor the follewing headings:

A Chsumiotry of folie asid
B Blole of felic acid 4in lmesen mutrition

G Talats deficioncy and the emtridution of dietary seowroes
Sowarde 108 prevention ad

D, lssssamnt of felate status and tl» avalladility Lrom foods,
& Shamiatxy of £alia asids

' Stuvgtures:

Telte asid 18 & pheridine derivative, iizked trough &
mtilens Mr1dae to & moleswls of pare-amino benseis acid. Blie eotd
bogemes aative only on reduction.

A vory large mmbder of folstes ¢an amt 4o csour in nature and
4n the cell;they are presect in very low ecncsmtrations (Nencmoles/g.)
Mgure I pressats the corpounds with folate sstivity apd Figure 2
yoveals the clemieal stxucture of folastea,

Nomcof the aseay orgenisms eam utilise petroyl polyglutamates
haring move tham three glutamyl residues, To dsteet thess higher forms,

4% 15 moeasary 90 SGegrede thea Ly digestion with ensymes ealled
samjugases”, Canjugasss are utigeitous peptides that degrade the
polyglutanyl chain ecmpletely OF 30 & pesyl-di-glutamate.



PTERIDINE
N N

NN
eoou

Ot N Q(l;"'a. CHy

O CH
(1} i 2
Hi C —pis—CH
H O
COOH

]

PTEROIC acip

e

PTEROYL GLUTAMIC AacCID

FOLIC ACID

N
N
HN y
[,
M cooH
N )
CH CHy
oH N 2 )
R 8 CH,
¥
HN ¢ — N—CH
o oou

5,6,7,8 TETRAHYDRO FOLIC ACID

FIGURE 1
COMPOUNDS WITH FOLATE ACTIVITY,



FoLIC ACID ®)

ATTACHMENT AT R

—C€HO ot N%orN'® FORMYL

5 o
”,C,' at N” _ N METHENYL OR METHYLIDENE
H?:NH at N5

FORMIMINO
s [[0]

H,C at NS-N METHYLENE
5

?HS at N METHYL

ATTACHMENT ATY

H
N ou NooH
H H
H
N
H

N
7,8 DIHYDRO
§.6,7,% TETRAHYDRO FOLIC ACHD
FOLIC ACID

ATTACHMENT AT X

0
HN—CI—-OH
CH 0
| Y
(T“?—)?_ C-OH
C : CH (—n_ = O'bVMmAB)
0" / 1
(o -~ (CI‘H,_)L
FIGURE 2, C-OH

H
CHEMICAL STRUCTURE OFOFO LATES.



2. Zolie sgid coniacemss

CheMeltn gt gl (1943) obasrved that the cantent of folle
aoid iroreased 10 ssveral folds em trectmens with "Sakadistase”,
e ervie eamym prepareticn. FYeleh end Vright (1943) obeexved that
easymatic £a0t0rs ¥ese neceseary te egvort matural folates %0 forms
Gotectadls by mioro-orgmiems.

Tolie asid ecnjugase 18 Teparted $0 00cur AR tisewes 1ike

reda, bons, pansssasy, inwstinal mooss, kidmey, spleen, musele,
heart, iived, bomsp"maryow, plasma, bile ami 1ouccoytes of ssveral
sdmale 1ike hog, beef, wut, Febii$, d0g, ehick, poultsy axd mem
(2ard g} gl, 19069 Leskowsiri g4 gl, 19453 Minis §§ al, 19473 Voire
28 ols 1949 and Jorustein ad Grustoum, 1969). I%e pressase in

egg yolk has been reported by Tooter g3 al(1949)

b Male o Dedin said A5 turen rutriftiont

f Asoration sl rapecerts

Distary folates cocour mostly as polygiutammtes which are nod
abocrbed intast 10t0 the ocireulation. Stwiies show that omully
ainirgstored phereyl polygixtamstes ladelled with 14 8 i the weoomt
(or highsr | glutamyl residws, distal %0 %2 pPeroyl modety are
clsawed to pheroyl glutamico aoid during sbecsptiom. This 1s
indicated by the sppearanoe of carbop-di-oxide in bresth and the
abocnoe Of redio sotivity in the folates of cerum, On the other hamd,
AL tds ladel forme & part of ti» folyl metiety, noxe 48 recevered in
Weath) and all sppeer 4in plasma es phereyl glutemste, The site
of cleavage of the polygintamate ohain sscne $0 be e ixnterior of



the Amtestinal epithelial eells (Bamgh, 1969)s These 1s 30 evidomoe
of significant irtralurinal eanjugaes activity nor 19 the eanyme
fomml in 1selated brush boxder frectiocms (Haleted gt al, 1975)
Mo emjugases seem 10 csour in lysocscmal particles, The gestion
of how dietary polyglitanates traverse themter boundary of tw
intestinaliining and ¢ape 4n coutact with the intreselluar eonjugases
still remaine unanewered, later in 1977, Heissusuer g} g) identifisd
Wwo ssperate types of conjugases in the humen jejurmn, BHoth exhidd ted
ditferent PH optise, mtlsculsr weights end irhibition charecteristise.
Folate conjugase in the Wush bovder may ascomplish the inittal digestion
of d&ietary polyglutamates.

Absorpiion 18 @ carrier mediated proosss (Veir g3 gl » 973
et Ohamarin, 1973) and nem abeards preferentially the ssturel (L,l.)
ferm, Wpuer emd BoCftwend (1967) yeveal that folates are absorbed
wll 1n the Jojunwm end less ia the tlewn, Bleborg (1974) suggeste
thet under phyctelogioal ecnditions 1ike esting PH 18 lewer in wpper
trdestioe and sbeorpticn rate increasss in jejwmmm ad not in flewn,
Trensport of folates 10 an astive prosess and about 80 psr oeat fyec
folate eni 20 per osnt polyglwtemates are sboorted by nam(Perry emt
Chamarin, 1968 )

domlanekci_g% gl (1970) zeveal that absorption of felates fyom
fo0d 18 quickest £Iom Joasty elowset from liver Ryirolysates and walmuts,
$ fernyy TPNTotre ipiro Yalie 4014) 18 1ess well abeorbed, st most
empounis eppear in blood ae metdyl derivatives. Isek g% al (1973)
uupntunzn-nianmu!mua-ﬂn-wu1u~wn¢1mnnuw
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Kssawvan and Noxenha (1971) cdesrwe that X-rwiietion complatly

prevents the abserption of Baturally cesuiring folates. Serem gt gl
(1971) show thas glueces snhance: the folats adeorpition as well as of
seliun and water,

Rossmberg and Godwin, (1971) swagest that ebsorpiicn of
palyglutanates 10 betier then monoglutamstes whils Jerzy apd Chenartn
report the oppesite, Perry spd Chemawin (1973) alse ssnolnd frem stuiies
sarried out On healthy afults thas folate polysiutamates fyom matural
SOMXOSS AIv ROt a8 Well sbasrbed by man as & solutiom of felie acid,

"411tems g% g) (1973) amd Tamure o} gl (1978) postulate that
sins depleticn 1n Tut and mam 1ead %o decreaced hydrelyeis of preroly
polygiutemates and that cuch hyirolases are aino dependent enaymes,

81svcmg (1972) indieate that folic asid 1s oarried by & altwmtin

1 the body, Markkamen g} gl (1972) obesrve that sbout 1/10%h of the
felasin in the Osxum 18 carried Wy trameferrin,

2 2a Omotions of £a1in aaids

2 Dmations of Lalis said axe listad balavi
- Tolie asid 43 ome of the importemt Yamstopoietic agemte
meosogary for proper fueidoning in anisals axd s (Msaton and M Benry,
1964)s It brings about reticuloaytosis anl hesmoglobin regeneration
ia pernicious anesania patientey, however 1% 4089 not gorrect the
osurologie degradation dus te 312 Sefiossnsy.



b (»34) plage & rele in tyrosine oxidation, FOA defieient

rate, a woll a8 rats fod aminopterin (tnhtdits the oaturstion end
proliferation of nalignamt eells), showed deereased ahMility of their
ldver to axiise Wroalne,

e Folie ecid is aleo tmplieeted in tyrosine decarbomylstion end
subssquently 4o the formatiom of advenalize. In very high concentretions
myld folic aotd inkAdMtes tyrosins decarboxylrss, The inhibiticm omn
00 reweresd by folio acid,

4 Aaotinyr funstica 18 1% favolvement 4n the symthesis of
aeLd
shymine requived in meleio, aputlesie.

G Yot aotder 1l 45 1%0 relation %0 esrtain bhormones i animal
autritdon. !u&u-oatmm“dmtmtbmcm
ohioks until folio asid 46 given, 7olioc osid 18 aleo required for the
melntenano: of ol pregoensy in rats, Jtwies carried ewt Wy Tegho
and M1 (1978) showes thot rets deprived of falie asid im pregoamcy
chowed rescsption ¢Ff Sheir fostuses,

8 Titantn B, defictlency Tvmlts in the redustion of the rette

of DPEN 30 DM which ia twrn beings adout & decreace in the oxidations
redwction potential of the tissuss, Theseffect reduses the cepadlisy
of the misal 15 the exversion of folie asid %0 tetrajiydro folis asid,
bmh&oblﬁw“tﬂuuﬂwuﬂmhmmdl‘a

'R Palio asid eo @ cOsmayES 15 inWIVed 4in stveral oaxbon | tramsfer
zeasticns, 7o detalils axre {limstrated in Figure 3,
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6, Ralatc dafigiancy ms ibe oesArilusicn of ALARSRY SANNRRNR
Sevapds 4% proveptions

Yo Zalate defigisnoy

In Dndia falate deficiensy ramks only mext to irom deficiency
mesata (Venkatechalam, 1963), However irem deficiency 48 usually
asoceiated with folate defioiensy (NIN, 1973 and Merediko g% Ak, 1973)s

e4rd wood, (1971) and Bemerjee md Chaterjes (1973), scphesise
anmmwmmum.u-mutmn“-n
folste lswels exist. Devi g} gl (i973) wugsest thet 1a mgalobiastic
enanad ay l“‘oiuumy dess Lot exiest Lecmise of low requiremmnts
(9 0 1.8 Jig.) =i e Destorial ocntaminetion of food end water 1s its

mdvm.mm.wﬁlll;-ﬂvﬁhm.
parasitic fufestation, infection and even asspiie adbecesses also result
in Mgher fdato needs.

Mxbert (1970) recognises five basto causse of all zutriess
Geficiencies, three are inafequesies of ingesticm, sbecrption mmd
wtilisation and 80 are 1in0ressss of reguiremnts smd logses. Jay
eirommstunoe, phyelologic eF pathologle, Asaling 40 inarcased retes
of o0ll multiplication will resmls 15 higher regiiremmts, Nms pregnamey,
lestation, early infancy apd adolesosngs axe phywioclogic ststes
particularly vulnerable 0 th: developzent of £0l10 acid defieiesmwy
(Xrtistme Menon, 1967



3

A ber of sudbstonocse intergfere with the normal aboorpiion
of felate, og. othanel (Balsted etal 1967), whish intesferes with tle
Glivery of ¥ mttglé BFA fron storess sreas (Bokoer g als 1973)e

There i¢ evidence that mtieenvulsents,ia partieular diphenyl
Ndatoin sntexfere with absorption of folio asid(Gereen, g4 g): Avelcave
2 als 1974y md Reynold gf gl 1974)s Bthotremate and otber 4-emino-
4=de0xy folate malogues s their antitumsur effeet t0 the potent
_ inhiditon of Alhydrofolie reductase which eventeally leads 10 death 6F
the oell, Other antifoistes ik c0smoR usege are antimalariel pyrirethamin
(dy 25 4; Giamino pyriridine) the antidesterial trimmterase, are aleo
potential cffenfere (Clake, 1976). |

Ssveral reportpoint cut that eral cantraceptives alter folate
metedolten(Sojente gt a), 1971, Theues, 1972 Mate Reve, 1974 emd Wim, 1973 ),
2 inareesing the clsareaoe of abecrbed folate fxom the plasma,
Antituberculosis therepy with femiasid and oJOloesTAnS may produss

1ov ssrum folate ooneemtretice ia 50 per eent oc:;mm- (@spetets,

21 aly 1967)

Important feathures of fdlate dsficiency in man sppear a
accaunted by Beaton and W Dm_(ns#) ,

fe Musosal atrophy e inflemation of tongue (glosettis),
mowth (stometitis); and the pharyux (phewyngitis)e



2 Degsmerative lssiens of the postericr amd latersl
eclumne of the spinal ooxd (Combined system dissase) resulting im
peripheral sehecry disttadamoes, hyperestive flems, staxia emd
paralysis.

5. T lemmtologisal pietire coul result fren any of e
fel lomings

s NMtritional mesreoytis emeemia (310tery deficiensy in POA)

Mgaloblastic enasmia of pregrancy (Mechanism usknown,
relative P94 defieteoney).

¢ Mgalotdastic anesxia of infensy (dietary POA Safietensy).

Nagaloblastic anasnia after extensive intestinal
ressotion (inalequate sbserptios).

I

' 4

s MNagaloblacstic snmsmis in spxwe (insdegaate adsorptiom),.

f. Masrocytic amssmia 13 liver dimsase (inadequate storage oF
oaxwersion).

& Maorooytic anssaia in fnfestation,

e main sstadelio somseqguences ef deficit of folate 10 &
derengsnent of DIA syuthesis predusing arxest or prolongation of the osll
eyels (Msastes g} gl 1966) This L8 deomiss of i partisipation of
folates 1a botsguthestis of thymidylate smd of purines. The result i3 &
898 of charsowristic changes ia myelser morphology. 7Tismms haviing the
highest rates of esll miltiplication are affected first. Nees mwlear
ehanges are referred 0 as "megaloblastic” & term applied te changes ia
the nuocleated redoells of the bomeTmarrow, Norphologieal charges are
also ssem in nuslsi of leuccoytes, as well as epithtlial eells of stomash,
emall iadeetine, vagina end uteriz oerviz, Geolsch ad Klipstein (1978)
put ferth,that folate defisiency of indestiral mioosa in Futs alters the
transport of water and clsctrojytes but not of such solutes 1like xyloes,
gluscse ad I-leucine,



\}]

Oxida g gl (1972) stwised the effests of dietery folate
Geficiency an fatly esid oerposition of myelin oszebroside in growing
rete. They found thet in the folacin deficiest rats the hydroxy
Latty anids were decreased, sucgosting that falio asid might play &
role in desaturation spd Nydraxylation of long chein fatty acids &n
s druin of growing rats.

Nartin gf al (1965), Mibtard e Smittells (1965) amd
Mbbard and Jeffoeade (1966) delievel 1in an asesciationm betwecn felote
Seficiensy amd ebnormalities in pregnaney, ut this wae demied by
Giles (1966), Xrishma Menon g% gl, (1966) md Moss g% gl (1970). I
has boen Fevealed by Bemmelag gt gl (1970),Iyemgar (1971) et Srikantia
et Iyangar (1972) that folate supplempts givea $0 malnourished pregnemt
women resulted 1n inoreased birth weights, Also sdrinietering folie

wecght

asid %0 low birth g4, infants, imsrcased their weizhts (Sesm~l g3 21, 1973)

Togho and M11 (1970) xevealed that pregnamt rats with low
felasia 1evels delivored 1itters whose bredin weights and DFA ccatemt
per gram of tiosus was leas than controls, Soms of the rats shawed
sesorption of their fostuses,

SMudictes on folate deficiency conditionsd by preoguancy were
reported by Salomoms gt al (1962) md ty lastetion &y m,(mo).
Following Gelivery maternal ssrum folats risss, but agsin goss dom
with leststion (Sdeletedn g% gl, 1966)

FPelates are prossnt 4n almost all foods of enimal and vegetabls

origin, Wt felic anid (pderoyl glusemis acid, POA) sonstitutes only
abowt five per esnt of the total (Mardle, 1973).



Folie acid 18 pressst in liver, kidrmey , mshrooms, lima
bemns, bansnas, grass and Other green loaves (Tuspfer g gl, 1951
leksheioh g gl, 1969, e Jigarwted, 9% gl 1974). Dong g4 gl (1973)
mtm.unycdwtmtmmm sourves of folave, while
Bossndeng, gt al (1971) i Tesurw g} gl (1973) Feport that exymge Suies
and Jeast nicldc a0td aight hawe some finbiditory fastors wiich prevent
folate utilisution.

dodarts g gl (1972) elatm that t1e ouwter most amd gopest
lsaves of cabbegs are the riched ¢n folate, Tewra g% gl (1973) weport
Shat the pmesewe of GODJUEAse 1D esbhage Gffects the aviiladiity of
folate pressst, Swendunid ¢} gl (1947) note,that conjugass inhitdtore
4n yoast preparsticn may decrease folate absosptione Gost’s milkx
eomtaining 6 ng/ml 18 @ pro¥er souree of felie acid tham cow's or hsmsn
=ik which omtain 50 ng/ml (Ford g% gl 1972 and Oidtis 1970),

here 19 unoertainty about the aotual imtake of folate by pesopl,.
This uncerteinty arises Weoause of apnivciadle 4ifferences which have been
yeported for td» mmount of vitamin 4n particulisr fools amd the wnkmown
extent of destrustion of folate &uring prodessing and oocking of fools
(Bsberte apd Yedemorthy 1972)s The citustion 1¢ corpliested furtier by
the varying cxtents 10 which 4ifferent chemical forms of folate in foods
are abeorbed end utilised 4n the body,

T eoutent of folte avid im £0089 varies Wi th frecimoss, raw
or oocked, manzer of starage, pressnce of reducing agents 0 protest
agsinst exidative destruction of reduced folats ets. Msoh ofthe felic
axid indtially present 4n the Astan dist 18 destroyed duming cooking
becames of prulonged gertle hecting Of finsly cut foods. (Rms 1976) .
Paless vhich a9 reparted 10 bo & good sowrces of folis acdid for Asdiems



are wmfertumately buiil fer about em howr during which mos of thetr
astivity. is 30 bt lost (lekebmiah s Bummcastsi, 1969 ).

In imiia the fcprovemsnt of 4ist in seumral will go & loxg
way AR improving in"tsakes of foliec acid Yy following proper oooking
B hadsy adopting' proper seleetion of foods and proper Stovage.

Proogesaing 18 & prerequisite far sawerul food siuffs, 4in ogder
% laprove their palatelility apd digestidility (Bedw, 1976)s Mthods
ssh a8 codking, hesting, ressting, dehydration, bolling, cacing ead
sterage las? 10 a logs of mutrients sspeeially of the B.eoamplax growp
(Che2selsn g1 g) 1943, Berbert, 1963, Solwesgers of gl, 1948, Hurdle
o} als 1965, Rwrdinm ot a] 961, Tegohi ot al, 1974, Zml, g8 g &t
Moot 94 g1, 1976).

Gezminesion is also emplayed as & msthol of processing. Tiw
changes uring gersination imvolve il eonversicn of storage ingredients
Lato aizplex forms, which are uiilised 3y the growing eabryiyo. Thus
starch 4s converted t0 sixpler cardolydrates, fates 30 fatty acids,
mmuwuusuéom.mmmmmnm
%o their Zree forms In aldition spprecisble syutlmeis of the water
eoluble vitamine smt ioccpherels takes plase (Patwardhen, 1942, Rakholder
1943: Devadatta gf aly 1951 Chattepaihyny and Bemerjes, 1953 and
etz gt gl 1975) These chamges help 30 1mOTease the autritive value
a8 well an thedir digestibility. Hprouted leguwes taks much less time to
ocok than the whole lagumss and even prescedsd omes.
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In ssveral parts of Iniie, Bengal grem, greea gren and regi
are frequently germinated before they are sensumed, The scnbmtration
of assorbticegll, niookinic seid and ridaflavin have been reported 0
Lmrease 1a thess foolds during germination, . However informetion
yogarding smother important vitesin, folicasid is ssanty.

Mmymote gf gi (1974) estimted the folie aoid eoctent of
soms fermsmtod soya besn proiucts amd veetables. Values ef folaoin
extrested 4n the pressnce of ascgiie soid was gemerally higher then
thet extrwoted without assorddc asid,

Colmen g} gl (1973) Masesl gf gl (1976) a2 Riedomg (1973)
reported that fortifieaticn of madoe, riee, buesi with folle moid
remilted in @m inoremsant of tho vitemis snd prevented smemia.

Russel gt gl (1976) stated that dietary fiber fron Iremian
Wwead 414 not complex with fodate apd remde; . 4t inscuble or prevemt
abserption,
P. Jamsasrerd of the falale stains snd the wedlshility Cxem Losdss
fo Polate statuss

Of the tests 20w availadle to aseses the Duiritional status
of fola®e in iniividuals, the most widely used is the determtination of
srum er plasa folate, The predominens form of felate in plesma in
B> mthyl tetraghyirofolis acid, o polyglutamstes deing pressat.
Undi) the advest of isoteps dilution teehxiqies, plasma felasin lsvels
were determinsd b2y miercbiclogical assay with ks casti, the cnly assay
orgmniem that responds 10 B° methyl TWA, Bormal valuss in atults
rengs fyom 5.0 t0 12,0 ng/mi, G:thnuquo of about 6.0 ng/ml,



Average Dormal valwts of red eell falates are abut 160 ng/ml,
Samderiteh g3 gl (1973) ecnstder values Jower tham 140 ng/m) as
dsfieient. JAocording to Resheilewits gt gl (1973), zed esld folate
18 & detter indicator of felate lavelm

Tolates osn be estimated by ehemical, dio-shemical, physio-
chemisal, Mo-mxtographie,Mological end mierobiological methods,
Receatly & redicisciopic method of estimating felate in serum by
using tritiated IOA hes boen wuggested,

Assays based ou the growth rete of chieks were first introduoced
by 0° Dell amd Hogan (1943) amt Oampbell gt ), (1944). Ome 4oy ol4
okieks were fod & folate free dict (Jums, 1955) and after eight days
they were divided into groups of 10 eash, A st of gFoups were givon
folate 1n the 4iet at 4ifferent levels, Wbt mother set of ZTeuUps WeI9
siven the test diet, After 28 days the hasmoglodin was estimnted ami
the grovth was estimated by cemparing with the cmntrol groups, JNets
wore also used after fmmobilising the intectinal moerobilegical eourve.

The most useful mthod for the sssay of small gmownts of
felate in Molegical material have proved to be microbiological aseey
mthods, Toply ant BRwehjen (1945) develaped & method of folate
soalysis using tiSTimetrie msesurements of growth ofl. Sasei, Thie
organiss hae beooms the most popular although the following hewe alm



2 Rlalste syatladiliiy Sxom Cosda. seamired Shioush nrines

Stuites en the sxounts of feod folate astually avuiladle for
shecrpiics have Dese besst by metholologiosl daffioultdes(Mutevve,
1974)s Bven ingeston of £004 stuff:rich in O lis seid may de fc)lowed
by amall risee in emosetton of folste in urime (Pleming 1973). 4
shenge in eamum lsvel s 41fficult % quantitade ad depends om the
previcus folate status of the individual, Reftef (1969) weed s mthed
in which folate sbaorption fyem 2004 was sstimated £10n the subesquent
urinary excretion of folate, IDwever umsoatrollable varistions of
uringy folate were ebsorwed, Temura sed Stcketal (1973) heve
sttempted to mizirgse this vartadility by mainteining, the experimsutal
subjests 1n @ continucusly satureted state with yespeot % folate. Ty
ohasrved that th» exxyeticn of & dese af 4 mge, o e of folie asid
wan complated within 16 to 34 hre,, a8 the urive lsvels of folic asid
after 24 hre, was very low,

Subjecta preloafied 2¢ ks, before mith I ng of folmve, were
givea tis smaller dos0 and than folate emaretion ower the subssgient
8 hours wes meacured, Thie was found $0 de spproximately five times
hgher than that {n mubdjects iven & aimtlar dose without prelonding.
1% was Siwrefore corclndod that presstureting with folio avid iroreasss
the seasitivity of the urinary exeretios ssthod of estimating folade.

TS has Deen noted by Temurs g} gls (1973) that tzvatment of
urine with folato canjugess did nos insreess folate vulus, Fevealing
that 1s wrine no paly glutanates are axnreted, I aleo Assrved that
sszum folate valuss were unrelated to wrinary folate valucs, presumebly
booause subjects ware fully shhurated, Normal urinery sxsretien of
folate per day for Initas 1s 1=12/M¢/2 hours, (Bebw, 1976).



Srtkcamtia ad Batu (1976) earried cut & simtlsr study end
thay revealsd that the avalladility of folic acid from egg was TR pey
ot ,from liver was 70 per oeaty from Iengal grem asd green grem 4%
was 70 per oent,

e avalladility of folade im food stuffy 483 an importan
poblea which must be 1va0ilved by resscamdly accurste estimates of
folic acid requiremsnts, or the alegmemy of d5ets %o tl» folate ecntent
oaa s ovaluated, T» reguirements of folis acid for different age growps
40 Indis es given by the Matrition, Axpers Crowp of the MR (1978) e
presnted in Tabls L,

ANE 2
BEIERITS O FOLIC LD FOR VARIOUS 438 ONOUPS IN INDIA,
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Orowp Ao Allowance (Ng/8ay)
B R R P

n Muls 100

vomem AnlS 100

regnancy 150.300

Lestaticn 150

Infanta | wpte 1 yeur b

Children =12 Joare 3050

Molssoents 13=18 youre 30-50
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Hosever Bumerjee g3 Al s (1975) vecommsnied @ dedly mirdmal
nquuumtdﬂpg. for Inlians, Bassd cn studies ey confwied on
human volumteere,
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I EXBRIRMEETAL PROCEDUEE

fas experimontal procedure pertaiming e tie stuly om the
aveilalility of £olic asid frem selested csreals snd pulses wgs
Sestigned under tim following s¥epet
Slsetiem of fools for the otady

Rgtimation of £f0lie anid 4n the non-germinated and germinsted
foeds

Sleetion of subjects axd
Deteratnation of follo a0id svalilability from fopds,

Determinailon of inmdtial uripary exiryetion of folie acid
on & noraal dist,

S A S Y o

Saturstion of sudjects with falie aid axd

Muicisterizg thw fo0ds and estimating tw felats
sl laility.

A Slashon st fecds Lox e adviys
Fer the pressnt study, twe csivals amd WO pulses were sslected

r

beomse esrvals conetitute the major {tem in Indian diots,; pulses
ocemiag next in lize (Devadas 1971, Pamikar, 1974 and Devalas, 1979)e

h—othmndm(hmnm
1956 snd Patwarthen, 1¥961), 0w eorminated ames eonstitute & fair

mucmwmmi"mm« .Indde (Pretetin
Foods Asscolation of Imdie, 1975)s Noweover ¥iey axe moye acospiabls
% censums in the gprouted fosm than my other food.



ioeng the cereals, regi (Elmisins soFecsns) sod dajre
(Pepudge ham Synhaideus) were shosen, sinoe tiey form the steples
fer the peor people in many parts of South India (Pove g% gl,1976)s
Peeple prefer these fur their sustaining qualitios and their 4n-
empeanivencss, Consumption of sprouted regt 4s very ecumom in South
Indisn wheress the trial with sprouted dajre was & pew venture, e
pulsss seleoted were green grea (Rheseclins sirens Soxh) ed Bengal
cven (Cio8r sristimm) Decmse $hsy are comxonly consumed 4n South
Daitia, doth in the gezminated snd now- germinated forme (Seslsrarsn
£ als 1969J.
» Estimssion of fole sald sendaid of the non-gerxmiaated sl

) X DAL 'g
R TSR U . GECSN W

For all the Cour select®ed foolds, folic ecid canteat was
eotiunted 4in the nongerminsted as wll as gurminated fome, Heports
that folle asid captent elaborutes as germination proocesds,; are rvwealed
by Balu st Srikactia (1976). Hexce 1% was decided 10 porminste the
smple orer pericds of 26, 48, 72 amd 96 hours and estimate the folic
aeid oontent of all the samples, FProm the cuteomes of the amlysis &%
was planzsd % find out the idsal periocd of germinetion for sash foeld
vhen folate content reached a saximug.



0

Botizetion 10 ti» non~germinated samples weze carsied out
%y waing the pomdered unscaked samples. Saples ¢f all fecds ghosen
tupmmmmmummmrwmm
They were tien trapsforred to sterilised petri dishes eontaifiag meiet
f1lter paper, Hoquisito amust of sterile distilled water was added
dally. The seeds were allowed $0 gerviinate at a tegperature \atween
25° @ 30" ¢ as wtated by Mebu (1976), 40 fntcxvals of M, 48, 72

. p total
ad 96 hourn, sesples wIe amalyssd for five and, £0l10 acid eonoentratiom.

Tolis acid was determined by micToblojogieal aseay usingieaesi
(A%00 7469) orgaies obtaizned frem the Natiomal Chemieal leboratory,
Poose T2 proocedure followed was a9 given iy the kational Institute
of Matrition, Hyderehat (BIN, 1971), t}s details of mhish arv pressmbed
in ippeniixz A

In foods, folate 15 pressdt mostly ae polyglutemates, whish am
not free, Mo enalysis was ea-ried out fox* free and total folic aoid
somtents of gevminated £ools st intexvals of 0y20,48,72 amd 96 howrs,
2otal £folate was estimted YWy tncubating the £004 sesplss with blood
plasma, a8 & source of canjugase,

Te reomults of the analysis revealed,that $l» ixcreass im tie
felie anid conoentration &f both the puless was maximm at 72 hours
of germination, In the case of oexeals,ragli showed & msximum folate
ocoupent et 96 hours and bajra at T2 howrs,



Melter, (1969); Twsura gt g} (1974) and Badm (1976) have
reparted the 4iffisuliy in tosting the availadi lity of folates from
£oods because Of thn uge guamtities that are sequired 40 bLe imgeated,
for sarrying aut. much & study,

%o miainise this diffieulty 4% was decided $0 oxxzy cut tin
availability studies o« folls 201d at T2 hours of germination for the
pulses and dajra and st 96 hours of germination Lo regli, when thely
folie asid commemtration reashed s poak,

S. Smisgtim of sudiegises

Fowr carzying ont the felie aoid evalilalility study, 12 post
alolement subjests of the age 30 %0 22 Jesre fr0m Syl Avinashilingam
Nome Seience Cellege hestel wers sslestcd. 2inoe the sudbjects were in
ths hostal 4% was caay $0 comtaot them, conirol their diets and
aizinister the teat f00ds, more over they were ece=cperstive for &
scientific trial,

The subjects were a1vided into Wwo growps of six each, Ome
group was used 10 test tin pulse fools and W» other group was uesd %0
%est the cemsal foods.

D, Retercimation of falis ssid svailahdlisy Omm Leoles

o Bstarninasion of Anitislaxinary samretion of Colis asid oo a
‘ Resml_diats

Idtially the 4ay'e urinery emretion of fdlie asid wae
Sotermined for all the 12 solected sudjects, This estimtion was caxrried
out 1o Getermine the amount of vitamin sxcreted through urime per day,
wien ths rowiine hostll meals were cocuswmed,



Twenty four haurs Wilns was solleeted for all the subjest
over teluans for three accngscutive days. Bvery lay, ssplas were
analysed in tripliestes for their £0li0 aoid omosntzation. G ml
of the 24 hour urine sample was &iluted suitebly ami taken direetly
for the sssay. The procedure fellowed was as given bty Bubu (1976)
ol i annsand in Mppenftix A The wrine was analysed culy fer free
felate as Tmmre (1974) seported that tasze wes 30 inerease in Ol
acd eantent on treatmnt with conjugase,

2 Ieturaton ol mhisate datoms. steching the ovidlahlility stadisas

fwmra and Secketal (1973) foumd that pressturating subjects
with folie asid imoreased the esasitivity of ti» urissry emsretion msthod
of estimating fool folates. Im the light of this fimiing all subjeets in
the present Livestigation were given an oral dose of fiwe ng. € gmtheiie
plereylglutanis aoid for & periocd of six daye befare the avallabllity
stadics were started. The folate tablote with & trale new ‘Polvite'
wese obtained fwcm Cyenemid India Iimited (lederle Division) Bulssr.
Eash tablet contained £ive mg of folio acid.

Mwr six days of imitial satursticn, the subjects were
aginteined {n & ssturated ooniition, through out the study by giving then

@ Qepe of two ng Of the vitamin On every alternate 4day. The tadlets were
penieyed and the quastity of powler supplying Wwo sg of the vitamin was
foken 1n emall packets and Alstriduted %0 all ti» subjests an albernsie daye,



3 Malsietcrig the £0od oommlamant SeinMinc.he Cohete seuAdebAlL sy
e Serminetian of Sools

Prom the results of Wbs ool smalysis, 1% was decided %o
SarTy out 4w folie acid uvadledllisy studfcs with 72 hours germinated
Bengal grumy gr en grem and dajra, end 96 hours germinated regl,
Decmise the fulle acid comtent wis maximum at those stagess The caryls
and pulees were soeked in water for 4 hours and them allowad 10 eprout
st roem tamperaturc by suspendin: them in & mualin oloth tied at the
preximal epd,

The salples were sprinkled with suifi0iemt water every
day smd were allowed %0 gormimate wntll each atteized the maximum comtemt
of folic acid, These gorminated f00d weze used for feeding the subjeete.

% Apigtetratoen of fasdss

Baly (1978) reperted that the ingestion of & minimum
of §00 g of folic acid was ssuential £or detsrmining the fola$r avallabdlity
Shrough urinary emcretion, as ths amounts below 400 mg 1ed %0 inconsistent
folate excretion shrough urine. In tils study a test dose of TO0 ug of folabe
per day was providsd %0 the mbjects as per the provedure alopted hy Badp(1976).

HAooe 4t was ot pooaldle %0 ingest food, in smoumts %0
sup ly this quantity of folate, & synthetie dose of 400 mg of pteroylglutemie
aoid (PGA) was sup lemented along with 300 g of folate from the food ftem
undcer toste Thus a tsat dosc of 700 mg of folats was given 0 study the
availability of the vitemis from foods,

The suprlememtation of f0ods was carried out on altermate
days abhen o g of 2ynthetic f0lic a0id was not givern, The tadleste of P04
were memamutuuu:m,tomwom:mamu
teblet) of the vitamin along 4%h the tost 100l



e gprouted grame were ssasonnd with chilites, salt,
mstad e jeora and cooled for St ooe miiute with e additias
of lins Juloe 90 impTowe the taste. I4ms Julcs was used also %
preoveat tie oxidation Of folio acid, SWmiies reveal that ascorbie asid
sottvisies folie 1l (Krunietek, 1974), |

In W9 cass Of cereals, they weze first crusind te reacve
the cearss fidre which was sleved aff, They mere then ssasemed llle
the pulses a2 codied with the addition of i Juioe,

he uantitiss of different £00de fod 99 sudbjecto are pressnted in Tadle II.

2ANIE 12X

QANTITIRS OF GLEMIRATED FOMDE AW THE STETHSTIC FOLATE PRD 20
UBIBCTS
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Goxximated Foods Qamntity Zelate Comtent mﬁh Qﬂbﬁ.lﬂd

Feod fad of Posls ‘?“ uhhlﬂ—
@o .. Total II'H

Tree ¥ pg/100  focd fed )

() e

Regt 850 6.0 19.7 300, 0 400 700,00
Bajre 20 60,8 110.9 00,0 400 700,00
mﬁ- 90 68.2 341.0 307,90 400 T07.0
Gyeen Orem 120 11%.5 250,68 300, 7 400 T00,7

R N N L R I T T T T IS
M™e prepaxed £004s were Weighed and fod %0 e subjects at 9 an

in the morndng. Along with the t@st £004 & Cup of coffee wes served

at Wwvakfast, No f00d4 was allowed for three hours after tw ingsstion

of e test dess, The sudjects were not allowed 90 censume amy folio

aoid rish foods wmeh as green leaf vegstables, fruits, eggs or whols puless

during e experiment, (Badm, 1976).



The eszeal diets were conmemsd with & 1it%1e 44rficumlty
bocauss of the large @uantities serwed. e feeding trials of the aix
subjects in the cercal growp was started hy feeding ems Of the csreals
and the six in the pules grovp, Wth @ of ths pulses, e foeding
as earried out for thres ccnacutive altermate &ays. Thea the stwdy
with one food wes over, the subjeets were eomtizusd with the mext food,
(she pules group with the mext pulse and the ocereal growp with the pext
csreal) lsaving & day in Detween when the subjects were given twe g
folis asid for satwration, The sams proesdurc as £0llamed fer
sisinistering the foods previowsly, was followsd with the second feod aleo,
e Sallaation and snalysie of uring Awrwlass

On the days when the ool was fod 10 subjects, 24 hour urise
exoFetions were ¢sllsoted unier tolweas for all the subjects md the
folio aoid content was estimated microdiclogically with hGases (A%0C
7469) orgauisme.

4. Calmmiation of the semilahility nax esnt of Lol falates
e avallability per oent of food £0late Was ealoulated using

the following fermmlat

Aredladility per osns = Ajng - 40 Ng X 100,
Bpg
Aw value obtainsd for urtnary excretion en & test doss,
Be Folats aotivity 48 £f00d masured using I cassd,
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IV BIes AD DIXUIITMW.

In this investigation, en attempt was made % evaluste

e availahility of felle meid £3om germinsted cezeals aml pulses en
post alolegent girls. e Jsults obalmed for this stuly wwe dissuseed
wier e following hoaiingss

A OChanges in falie asid emmtent dwing germiretion and

B Aveiladility of felie asid fyom gezminaled foods.

« %o AMveilability fyem eszeals axd

2 Avellability fres puless,

A Shamges in Lalis anid eartent Muring garzinaiions

As & £iret step 1a this stuly, the fells asid eextent of all
te four nom gerzinated f00ds namsly Fegi, dajra, Bergal grem and greem
grem, woye analysed, Tadle III reveals ttw resslts Of this analywis
1n eomparison %0 the valuss reparted by the IOMR (1378).

UNIE IXX

FOLIC A0ID OONTENT OF BON GSENINATKD FOMS,
(ne/100 g swmple)

W TGO OO P VG T PO WD S OGS H PO %" ®

Pressat stwdy IOKR wvalues (1978)

Joolds e L R R R L L E T o wr aw araws

Free folate Total folate Fyee folate T0tal fOlate

- B oW s BT E® e WSSt PP ® Do

Regt %4 3.2 %2 1.3
Bajra 102 5.1 “.? 43.9
Bengal drem 18,0 197.0 34.0 106.0
Oresn Grem D5 120.9 . d

- 0 T e ON B e RS OR DO ST S EE SN DG eGP

® Yaluss not avatlable for wiwls green grem,



Pood folate {9 pressnt mostily as paly gluatamates whish
are not fave, Medtef (1969) ecufirms that free felate is not &
good measure of the folate comtent of a food Decamss ultimately all
polyglutamates prosest ia the fool are gplit &y eonjugesss %0
muoglutenates end sbsorbed (Shreiff et Bossclelg, 1967, Perzy sad
Ohantn, 1968; Roffewsr) gf gl 1969 md Matter worth g3 a) (1976)
Therefore ¥l total folate 18 an tmportant eriteria for ths content
of folie scid, |

Table IIT Presents the folie eo1d coutent ef foole both im
ome of f3ee gd 0%l folste, In general pulsec hatl & greater smoun
of felic anid, when compared 10 cozeals, The emalyssd variety of regi
showed & folic asid comdent comparsble $0 thad weparted by e IXR(1978).
A free folate of 5.4 ug/ 100 g. i & total folate of 15,2 ug/100 g
was obtained in the laborntcry, where as e ICER yeports a fres fala®e
of 5.8 end & t0tal Mlate of .3 mg/100g.

e saple 0f Dajra malyesd had & free folate ocmtent of 10,2
pg/ 100 g and & total felate of 15, mg/100 g as against 14,7 for free
folate emd 43,3 ug/100 for tetal felate reported by the ICNR, Mere
the total folate comtent of bajra was very much below the values reported
W the IO (1978).

M”MCmm‘hdi&ORﬂNgdam
mm¢m:°Fg/100¢. The values reported for total felate
by e ICIR 49 much lower than the obtained ia the preseat study, The
soassns for te higher oontent could b dwe 40 & differemce in e
variety of ths sampls smalysed. Oveem grem slowed & free felate value
of 25.5 mg/100g and total felate of 120,93 mg/100g. The I0MR valuss fer
folate contsnt ¢f Whole @reeA gram arv not evailadle.



e four eslected fools were germinated over periods of
24y 48,72 an 96 hours, Pigwes 4 and S present & pleture of the
suiminated osrcals snd yubes respectively, IS was noticed that ia
all ths saiples as germination progressed tie length of the eprowt
ala inereased,

e meen longth of the spreuts ot different stages of germination
was ochtalnsd by masuring 23 yandonly eslested seeds, A plece of
Wread was wsed 90 trese the length of the spreut from the arigis
% % tip, D» length was Shus noted anl rest off om & ssale. The
man valus ¢f 25 seeds of cash 004 emmpls was thus arzived as,

Table IV and figur 6 Lllustrate the folio acid ocautent of foods

&t ALrferent stages of germination, T Getalls of individual values

are preacnted in Appendix B Figure 7 preseats the perveatage inarease
of felie asid castent in different fools, &ring the procese of
germination,
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li- osults revealsd that en gerainstion, foeds registered
o imeyeass in the folie asil. This 44 in agreemat with the remulte
cbtained Uy Tastri g3 gl (1975) ans Bebu (975) wio sepert
ingrease in f0lie £oid ommtemt witls gerxinmating Bengal grem, regi,
gardom poa apd fi0)4 Weans (Mteer varietyj,

4 8 houre of germination the sprouts wmre visidls ealy ¢n
groen grumy e longth of the sprout mamured .2 om. The tetal foite
asid emtens of regly dajrey Jagal grem sl green grem At 4 howre
of gerainaticn wes fownd 1 to 1. 2, 202, 6.0, 150,35, Ag/100g
Tespectively and the increasss ohesrved were 37, 34,45, end 25 per
osnt omr and above the tritial valisa, Homewer the ifnsreases reparted
ta tln pressut staly are greater than thoss eportsd bty Dabs (1976)
she cheszved IR per cemt and 44 per esud imoresses foo ragl sk Bangal
SYeR Tespegiively.

A%r 48 hours of gerndimaticn the length of the opronte were
visibls for all the seples, T spreut lsagth, DT ragl was 0.8 o,
for bajra 0.5 omy for Mengal grem 0.8 em and for green grumy V.00m,
his stage of gurmiaation was maried by & further f10Tesse ia todal
folte asid fwen the intSial lewvels', 327 ser cent LI Teese 4n Fect
(36.3mg/100g )y B2 per cont tnorense La bajre (50.2 wg/100g)y 61
per osat iroreass 1n Bergal grem (317.7 ug/10%5) snd 63 per oerd
insvesse 1n greem grem (196, 1 Mg/100g) were noved. Dadu (1976)
seperted 335 per osnt and 42 per ssat irsTease in Pegi & Mengal grem
zespectively ot 48 houre of gexmination.



e isngth of e spreuts at 72 hours meamured 1,9 em for
ragly 19% cny far bajra, 22 em for Meigal gvem and §,9 e far
groen gram, At T8 hours ¢f garnination the inoressuts 4 folie
ecié eoxtinwed evem furtier, Regl showed @ inoremant of 439 per
csat (71.1 pg/100g)y bajra showed 634 per eems (110.9 pg/1002),
Bengal grem showsd T3 per osns (341.0 pg/100g) end grwen grem showed
108 por eont (250.6 pgf100g) imsrease in folie asid coutent ever el
above the intial levels, nmmt:mmmmc
tumadens inoreasts 41 3110 aoid ocemtent against the L1l ttal lewls,
"hen eompared with the pulees,

As gexmination progesied e sprout lergth alse ineveased, Ragt
ragietered g rout lergth of 1.8 emy bajra 1.6 emy Mongal gram 3.0 @
i green gram 3.3 en ot 96 hours of garmimation. s 96 th howr of
Somingtion sevealsd ounsidersdbia changss in folate comtent. In Ww
cam o regi tie felate comtent satimmd to ixervams. M incxesse of
G5 pe¥ cent frou the ocontemt at 72 hours and 807 pey et frem the
lsvel at O houre was noted £2 regi. Bajra on the etuer hand showed &
five per cent decline ia folie asid cantent fraoz timt of the 72 hours.
In both the puises the folate comient desveased, DBabm (1976) reported
siutlar resilts in Bengal grem, N centent L Meogal grem deereassd
Wy about 11 par osus esapared te the valuss at 72 hours. Im green
SF®R & tw0 per cent deorsase was noted, Thiis declawe in falie asid
coutent of garmirating pulses wem reported by Dmerjee gt al (1952)
0 e & W i» cloavage of sitroverun faotor,



From the results obiained in the first part of the stady
4% could be consluded that the gprowted pulsss are Wither scurees

of folic anid them 1= ocereals, Homewer, simos the sprouted osreals
also evinos tremsndcus tneresis &n £dlic acid from the initial level,
thay aleo could serve as geod sousses of folate,

* 76 was alss meted that there was & low degres of eerselstion
betwesn the length of She sprout and folie acid comtent of the foed
grems ( ™:4720)s The detalls of tiw caloulstien mxw giwen in
Mppreniix &,

h  JMxatledlisy af talis actid from gerxinghed fondas

™he Seocnd part of the study eonsisted of supplemsating the
gorminatod 2004 a8 @ scuroe aof folate An the diete of tie selscted
sudjeots and dete:mining the folate awalladility.

e adxinistration cf food samples was preoeded Yty estarating
the subjeocts far aix days with five ng of PGA every day.

s zemiits obtatned are presanted delow,
o Arallability T¥on eerenls:

Zable ¥ a2 Migure § shor the avsiladility of folic acd
from gavuinated ocsreals, The resulte of statistical amlyais ese
pressnted 4n Table VII end the 4individual vadms are in Jppeniix D,
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Jhe $ntain of folate by all the 12 swhjosts eonmming the
@o3minated cereals was similer namely 300 ug from f00d scures and
400 mg frem the ayntiniic seurve,

e roan urinary eagretioa of folats in the regli growp ranged
f30n 447.9 10 640 ug for 24 hours with & meen vales of 535.6 mg. Do
the sase of Dajra 4% varied fyom 489.3 %0 634.9 pg i th & e galne
of 561.13 me.

~

The man folate availability frem csreals was found 10 b
lower them that from pulses. For germinated regi he svallebdlity
was found 10 b8 49,8 per cent (16,1 %0 82,7 per eent renge) whils
for bajra 48 was 53.8 per oent (29,8 10 74,8 per cent remge).

In the calsulations on the avidlability of folate fyom foods,
1% was faken for granted that all #w 400 ug of synthe tic folaty wae
aboorbed and emsyeted through urine, Ihis prosedure was adopted as
por ths previcus worksre, (Tarmars gf g, 1974 an? Bebm et
Srikactis, 1976). Hemver stwiies sarried out st NIN (1976) zeport
that esreals and rillets redused the abecrption of synthetis folade,
mwmmmotmmmmmm,utwa'
ingseted with cereals og. rice,37 per oent of the wmynidetic follo
acid was sbeorbed, with wheat 46,1 per eent, with sesgima 44,70

LB

per cent and with ragl 47.0 per esnt of gymthetio £olats was absorbed,
e

3. Adlahiliity e mises’
fadls VI and Pigure 8 present the availadility of folis eotd
fyen germinated pulsss with the individual valwes in ippendix B,
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TANR VII
SPATISTICAL COXKPAHIAION OF POLATS AVAILARILITY

O OOBE DR OO EPODOEPEOR PO POOSOE O

Groupe ecmpared 'S! valies
B Y T I I T I I LIy
Rejt Ve dagre &3
Ragt Vs Bengal gram %%
Begi Vo green grem .37
Bajra Vs Nongol grem 140
Bajre Vs gresn grem A “%
Borgal Orem Vo greem grem Y-

i e e S P R NE e

e sabjects 1n tae Dngal gram growp seesived 307.0 pg folate
whils the subjects in the gresn grem graup reosived 300,7 mg felate
Shrougk 48 eonsumpticn of the test food. Ahong with the test feed,
s swbjeste were given 400 mg of syuthetie felate uniformaly.

The seen initial 34 houre uminary exsretion of felates in
the @ubjects ranged Meteesn .9 i 3.9 Mg with & Weem valwe of
29 pg/ howrs, T™hie 18 4n ecoerdmce with the reports of mwrel
wortere. Balm and Sxghantia (1976) repertsd a valwe of ae te Wwlve
sicregrems per day 20r Indianay lHowewr e siximistrstion of 700 mg
of folate in tie pressat etudy had irureassd the emcreticn of the
vitemin (Chanarin, 196)



he 5 hours wminary folate exgretion in the Meagal gren
Varied £7om 476.0 ug %0 667.3 ug with & woan of 615.6 pge Tw wam
avallablliity of fo)i8e a0id frem gerxinated Noxgal grum was T1.2 per
osnty with & range of 2T 90 939 por esnt, Jmong the iz subjecte
fhree hat yegistered more then 80 per cont avallability ed emly
oo had g very low avalladility of @7 per osal,

™o ssan avadlakilisy of £0lic acid from greea grem was 70,7
per oceat. Jmong the six sudjects, four had registezed mowe than 80
per oent avalladility aoi the lowes$ wralladility was foun! % be
30,7 por cent, Nops of %@ sudjosts ia Both W pules growpe showed
100 por cont evelladility ae had bDoen seported by Balm (1976) amd
Tamare (1973)e

Tumre and Stcketad (1973) sageected the pisemse of ecnjugasce
4in eome f0ods, !b’amctmhm-muoammt‘n
fools like orenfe Juice s yeast nuwoleie asid (Rossnberg, g} g 1971
and Tamure 9§ gl, 1973)s IS 18 posaible that sush ecnjugases ehhaneed
e evallability of folates in pulsse and som inkiditore might
have preventsd the availability frem eersals.

Hewever the difference in the avalladility of folats from eezeals
am) puless was not statistically signifioant (Zadle VII), ehowing
thezedy that csxvals are aleo gool sourees of folic acid though %»
msan availebility of ¢ £olio acid Ly pulses is ruch greater than
thas of the cercala, T great 1ndividual variaticns made the
differences not sppreciadle statistically.



Statistical analyeis of the data further Jevealsd that
there was no aignifioant difference ia the abserption of felle ssid
botween the w0 pulses, as Wll ap etween the Wwe esrvals,

Fren the findings of the stedy, 4% esild b eamcliuled thad
both {a pulses and cezsals, td» feliec asid ocomtert Lfmoreasss dwring

geruimaticn, T folie acild content Ieashes 1%s naximum a8 72 heurs

of gozmia tiom 4n Bungal gran, gresm gren and bejre apd i the case

of regi, tn mxximm oonoexiration of felis anid wes registered at
96 houre of germbnsiion, mw:@umnuutcm
goom these four sourvoc s not statistically glignificent, Though
the geruinated puisse axe gosd sauswes & folate, gersinated ocsreals
oan also eantriiite & falr aount of felade in Whe &let beocauss they
are omnswmed in larger quantities than pulses, especially is &
aezege Indim &40,



48 -

V SMARY AND COMOLUSION

M™is atudy was carried ont %0 fovestigate the swallability
of folie acid frem 881scted garminated osreals s puless em post
afolsscent girls,

D esreals selected fer ts study were regi (S)swoing
Soreessna) et bajre (Parmisetem trahclimm) st the pulses
#2scted wore BDengal grem (Qioer sxistizum) sni green gram
(*haseclus sureus Rod),

All thees foolde wore amalyeed at different stages of germinaticn
asmsly ¢ heurs, M hours, 48 hours, T2 hours spd 96 haure for teir
free and total folate contens,

Baagal gram, green ghan i bajrs registered @ maximm eentent
of tobal felie asid at 72 hours of germlnation, an® regti had te
saxizun content &8 96 heurs of gerningtion, e folate svailadility
studies were oarried eut with these gexminated foods at ¥he maximm
lswl of folate sontesms,

Powr testing eash food ltxfﬁohmt girls were inglnded i
their tnittal dally urinary folate devermined. The quemtity of essh
foody aimtristered $0 the sadjects was deterxined in wch & vay
a8 Yo smpply 300 pg of folie asid. In order to fnsreass the sencitivity
of folste exsretion 400 pg of aymtdetic felate wes givem along with
wet fool, Urinary exoretion was uwesd as the eriteria % find eut

the avaliebility of folate faom different foods.



e o0ults of e stdy revsalsd the followings

fe During gexwminstion the folio asid content of eereals
md pulses inercased. The inoreaces wae obssrwed only
wp %0 & particular stege for sach fool, after which the
conoentration began to desroased,

TaN

&rummmugudwm ths maximm lewel of
wtal faolate namly 341,0 pe 2506 pg amd 10,9 pg/10g
respectively was reashed st 72 houre of germdnastiocn, @8
agadnst the inittal lsvel of 197.0 ngy 120,35 pgy amd
151 ig/100 g respretively, In the ease of ragi the
maxisum f0lst8 concentration, thas ts 110.7 ug/ /1008 was
sewahcd at 96 hours of germination from the initial
lsvel of 13:2 pg/130g,

3» Te absorption of 0118 acid was found t0 be better from
pulses than frospereals, btut there were very wids individual
varistiona, The mean adsorptiam of folate from regl and
Woira were 43,6 per ceant and 53.0 per cent respeciively.
e ebsorpticn from Bengal gram end greem gram were 71,2
por cent axd 70,7 por cemt respectively. Ncmse of the
great indiridual varistions in the folate srailability,
nope of the differences 4in folate sbecrpitcn smong the
four fools was statistically significent,

4 T memn fnditial urinary extretion of folate {n the seleoted
subjects on & norcal 816t was found %0 be 292 ng/24 houre,

Se A low poattive cormelation { ¥ » 0,4720) was found
botwesn the sprout Jepngth ap the £olic avid ecnbent of foods,

A fow prodlems and lzitatiens were gountered by the imvestigstor
while underisking this study. WUmee the miorobiclogical asssy was t»
firet effoxrd in the laborstories, odiaining all ths chemicals, orgamisrm
el staniardisstion of the technigies had deon & great chellange ia this
otbdy. Momise of the limitaticos of tims, 1% was 208 posaldls %
omtmawnmmmmuwMQQmM“ut
- 4B & fow elaborste Stuiies of the past, Mwoe tle urinary exsreticn
of ths subject was arrived at bdy cellesting 2§ houre wrine voided
&l amalysing the faolstse eontent,



Averams are wide opem %0 throw Pore light on this subject

through further studies {a thie direction, Jome of them are s

fellowse

%o . In view of the impertance of felie a0id in our diets,

18 vould bs valuadls {f the avalladility of folates frem
other coxmonly eonsumed germinated @ervals aad pulsss

axe detBrmined, Nose studies are reguired %0 Feweal

ths cawative fostors for the different rates of Lacroases
4n Mlic acid exsentraticn during pnhﬂtu o
d4tferont foole,

The folic aoid lesses while eodking ami pressrvation would
b mother ussful field for irweatigation,

™S aother ares requiring further stedy 1s the effeot of
difrferent 004 StfD am the abeorption of syuthe tie felate,

In ¥ pressat study
previous workere tha
given along with the

4% was talwan for grmted an the
all e 400 ug of aymtieties folate
00d was abeorded i emoreted in the

-
“O

urine, lmﬂu.-n:m wus in the real ssnoe, e
omlte odtained may s only the relative avallability of
folate Syem differemt foods, lanoce there u.-u,_o asope

% eplores e
prooedure,

| 918 T)

i

of improving this emprimsntal
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AMSIDIX A
MIORO_BIOLAGICAL ASSAY OF FOLIC AOID

Allit Retimation of folie end by mierediciogical assay.
REDEIEIA

Norehiologieal mthods are dased on the chesrvation $oat
eortain micro-orgenigng require speeific mutrients fer growth, Uslng
a basal medium complets 4in all the respects, sxpept for thew Dutciat

under %8sty grewih regpnoes &f s crganisny aze compared quantitatively
10 stamiard axd wniknowmn sckitdne.

Eqther tiv acid or th» turdidity prodwced by thd crganiem 18
masmred to Setermine the extent of growth amd there ly the szt
of mnrient 4in ths %est solution,

SEEamiam naed!

Isotobeniline omei AXO 7489,

Baagente raauireds

Sl s0lution 4 ¢ Diseclve Ber
te B gom nzm‘.nx‘.o‘n
distilled water emd sl wp ths volums 230 ml.

]

% Sal% solution B¢ .
m-nntuaxuun'gunmnoamr.-uscma
oconsentrated hydroshlorio asid and make wp the wlume to 250 ml,
g %, « THD » 1008,
3P - ‘%
rnR0 %

Walys B = 3



L]

Taiamtne hydroohloride 0 ng
BMeotinic asid 20 ng
Para aline bensocio aeid 0 g
) Caloium pantotbh.uate 0 ng
pistdoxine hydroshloride 50 ng
Deotin solution {300 mg/ml) 1

Disgolve the adove in adout 100 ml 4ietilled water and ald to
th» selution & solution of 20 ng,y ummumu.auurm
uﬁhm-otnmum‘mm%amhuﬁagumm.
Pinally msice wp the volume of the vitemin eclution $0 200 ml,

& b topischen slutions (A2%)

Dissolwe ¥ gn, of I.tryptophan in 415811108 water using & few
drops of comoontrated hydroshloric asid and melte wp the volums to 3500 ml,

S Je.uzatine salution (,a8)

Dissclve 4g of i~oystime in 4istilled water using & few Arope
of conceptrated hydroshloric acid and mute wp the wolums %0 500 ml,
6 Rolu_slemize mlubton (2¢)

Dissclve 2 gme of Dole alemine in &istilled water and make wp
the volum to 100 al,




7. Zmthime solution (2@%)

Disgolve 200 mg. Of xamthine in 419%11ed water using &
fow dxepe of conoveutrated ammouis and meke wp the volums to 100 ml,

8. Aanise. mianine sod urasil mldion(2é)

Dissclve 200 mg. esach of adenins hyérooholoride, gumins
mdqﬁlhumenhr.m.mﬂ. of canoentrated
hydroohloric eoid and meics up the volams te 100 ml.

9 Reatome sqlution 4%,

Diseolve 4g of 'Difec’ peptome in Glstilled water am atjust
the P of the solution 10 3.0 using consentrated hydroshloric said
and make wp the volums %0 100 ml. 484 10 the eluticn 2 g of activated
charesal amd fil%er. Hepeat the trestmnt with echarecal smd filter
0 oore times,

10, Prstein hydrolyaste salusicn: (10° vitesin free).

Dissolve 10Q of *Hydroprotein’ (e proteis hydrolyeste aveilable
from Bengal immmity co. 184, Calowsta), in abous 800 ml distilled
water with the aid of heat of mecessery. AlJust the PH of the ®luticn
of 3.3, waing 40° scdium hydraxide solution and meirs up the volums
0 1 Mitre, 9M4r the soluticon with 20 g of sctivated charcoal for
30 minutes and filter. Rspeat the charccal treatment threc mcare times
(I sbe blenk valus 1.6, the incoulated blamk value is high the chargoal
STeatmut may be done cnoe WOTe)s



e protetn hydrolysate solution susgested 1s am altermnate
far the eastih.. hydrolysats mormmally used,

For preparation of the ocnventicmal Speeia hyizalrasie salitione
see for example Mthods of Vitesin Apsay W Freed Myer (1966). Pubitshed
by Assocoiation of Vitemin chemiete, JAgid hiralymad asosin: Nir
100 g of 'Vitamin free' casein with 230 ml of 95 per cemt ethyl alechol
gor 15 slxktes 4n. an 500 =ml beaker and filter with metion, Hepeat celng
ancthey 250 ml portion of alechal. It”ylr:':”;lnhohdt.
wnavailshble eammreial hremds of denmturcd alechol sam be used with
sstiefaetory resulto, It has besn found that ooms cozmercisl branlls
of "Vitaxdin free", Camein ccutain enough miesin 0 give spprecisdls
gronth 1o the blsmics, provided s exirCuetics is not made. The alobhel
treatzont Bay 40 emitted L2 the cassin is not 40 bs enployed in the

alasin asewy.

Trensfer the alochojewashed ossein fnte & romdedotton Liask
of at least t=litre 0ipacityy preforebly one heving twe Isek ground %o
stadard taper. Mix well with 500 ml of comstemt botlisg NOI. P4t
e flask With & glase stopper and & Water e00led confenser el reflux
ever a low fla'e or ot plate fer 8412 hours, 4 mixture of oz¢ volume
of soncoatrated IS (37 per eent) with (e voluns of water giwes &
20 ¥ por ocont HOY whieh 19 eatiafactory for she hpirolysts,



&nee casein tBnis %0 £xoth éurisg e initial stages

of hyirolysis, head earefully and graduslly., Mix ths comtent

0f the flask oconsionally by sheking and have @ wet towel ready

% eocl the flask 4f the seaction becocmes t00 vigorous, AfGer
relluxing £1t the flask with & condencer and Teceiving floask suitadle
for vasuun distillation axd yemove as mush HGI as pesaibdle by
omMﬂhWh.MMMrﬂM,ﬂm.
Mr introiwsed tlrough @ hlseder Wube plased wll inte ti» dottom

of the flask will minimise bumping during the final stages of the
scusentretion. - $he Seapereture st which the distilistion g carried
out should not exsced that of & doiling water bath. Temperature of

' 70°<80° hawe been recommsnied, 0 get repid and complet distillation
&% this low terperuture, it is neceseary $0 9dwe ths pressure
csnatderadly. This may be posaidls with a water aspirstor as a
Veowsm oan be used, Care must bs takos %0 trap HOI fumss effectiwly,

espsoially with @& ¢ vacuum pusp,

nuum&m-nmmamz&mumu
200 ml of water and repsat the conoentration €0 remove additicmel
amounts of KCI, however & satiefactory Lydrclysate can b attelned
with a singls conoentraticn $0 a rether thisk paste, In ary ecase e
a01d conesitration should below encugh 89 that swbesquent msutralisetion
w11l not yield encugh salt to retard hacterial gwowth o thd besal
misum,



Dissclve the hydrolysate paste ta about 700 mi, of
water and adjust the D %0 33 with 40 per eent NeOR, Decolouriss

by stirring with 20g of estivated charcoal, (es. Norite A or
Darco G=60) at foom teapevatize, 5tiy vntil @ small fest filterate
is light strew coloured, The dccclourisation may de complete in

$ mioutes or may require more than an hour depending wpom the
charecal used, This step removes eny Diacin which may heve resained
4D the alogholowashed casein., Joue workers omit the prelissinary
alochol wash and H8111 ebtain low dleamks. Filter tlxroush & lerge
flxted filter or by suction as preferred. T decolourization
treatnent also renoves residual folio soid,

ummmdmn;amtoe.a.umuuimam
etore mmn-u:# ower ohloroform in ths refrigerator. Oosesionally,
& precipitate will e 4in this solution om staniing, This 45 mainly
Yresins. It 48 & good prectioe tqeheks wp this solution amd uee
n

the suspenied vatorinl as wll &8 flvid portie Tie fecludle msterial
will d4saclve when the entire mediwn 48 prepared,

1. 2Amdanl folie asid suxsion (hosk)s

Disockve 10 mg of pure pleroyl giutamie asid (folic actd)
10 100 nl of 8% eodfum Messrbonate solution. SHEXe &b 2-4 8.
12, Lol asid suking spandans

(%0 bs prepared on the day of uss)

Dilute the stcck stsmiard f0li¢ acid salution %0 give &
folie asid comoemtration 100 pg per ml,



L]

O % ml of stock stamiard 4e diluted %0 100 ml with distilied
water, Then Oy? ml of this sclution is agein diluted $0 130 ml to
give & saxoentration of 100 pg/ml,

U  Aaltum nhogphedie aSOaxi-2™ plials

m&sv.zgalgl,ro‘.a’ousmn.
Salnkian 23 a.a.un!m‘utooon. Mx 8% sl of solution
% sad 95 Al of solution 2

T4 Ammartio. said shambate JLfers
(% e prepared aa the day of wss)

Prepare & § per cent solution of esomrdie scid 4n watcr apd oWir
the solution with sctivated echarcoal (about 400 mg per 10 ml) Lo 15
minates and filter. (Mn epproximately § per ocant soluti m woald be
obtaimsd by this prossdure,) A4 t0 the filterate an equal welume of
.2 X sodium phosphate Wffer PH 6§ with 10 per cent EaOH, This solution
s further diluted two fold t0 cbtained appEoximmtely ¥ per eent ssecodrie
ecid 4n 0,05 M phophate duffer,

Muinkepaince of ouibure:
e culture is nointained by for@nightly trapsfer 4n sger stends
prepared as followss

Dissalves
ohyirons glueces * 10g
Solivm asetate sn,o s 12
Difeoc’ peptons ' %

Wfoo’ geam oxirent =



Slteelution A ¢ 23m
Salt solution 32 ’ 29 al

-

AR about 400 ml distilled water, Adjust the solutiom %0 W 6.8

welag 40 por esnt Naoll e’ make wp the volume 0 500 ml, To

the above sclution aid V.5 g agar and ddssclve tiw agmr Dy Meating
mm-.m:-wmumnm,immu
10 ml of 14 o different test tubss (634"). Plwg the tubse with
oothon and sexilisy them by sutoslaving for 13 mimtes ot 19 1be
pregsure, Stoxe ths tubes at 2* « *cwdea et 4n uee.

RERARRIACE oF _Zoslumt

™e inocsulun 19 0 de prepared on the dey prioxr te the dey
of assay, Yy trenaferzing 0slls frem the stosk arltuwe tubs %0 &
sterile inocculum tubs wiich 4is prepared 4n tds samw way as above
Wt oaxttting addition of agar,
Exapaxaiion. of xashed incmiland

In oer 0 wash the orgmnien free of eontemination with
folic aidy trensfer $he incubated inosulwm espspiically %0 &
starils 50 ml cemtrifuge Wube plugged with cottem. The cetten should
bs placed end hedd ia poeition by @ rabber band &9 that 4% 19 not
swmked into the tube during eemtrifugtion.

Alveznatively sterile serew sapped esntrifuge tmbes omm
e weed,



Cemtrifuge the inosulun and discard ths superastent.
Saspend the oells 4n 1O0ml of etertils noxmal salins and esntrifuge
agein, After zepsating this prosecs of washing %o more ttmes,
finally suspezd the oells iz sufficient amount of sterils normal
salime to yieM a sligitly opalsscent suspenalon.

2repexetion of hesal mediim (Pohis sixsngth)s

oo ' 1 &
Soigun ecotste 3 HO s 6.0
Protein hydrelysate t Oml
sslution

I=tryptophan scluticn ' Om
I=eywtine solution s Sml
Di~alamine solution s 1=
Peptons solution s =
Salt soluticm A ¢ m
Salt solution B 1 tm
gt X prpent ' 1w
Zapthine solution s 1=
Vitexdn solution : 2=

Dissolve in ahcut 70 ml of distilied water adjust %0
PN 6.8 uaing 40 per esnt BaOH, make up the volume %o 100 mi emt
£410%er,

13



2xeesdare s
xapacation of £e0d_astrnles oK ASSAY!

e method of food folste asaay was based on that of leksinaish
aad lo-;:u (1969) wath slight molifications. Bach feat sample (S-10g)
was homogemiesd 1n 40 ml of Oof K phosphate duffer.,,

[ 2raparstion of SN Phoshade SRRy
Ba, W0, . MO = 5. 590144
! H{O‘ .n,o s 31.209g/21%

; ll?ﬂll¢ll"°‘. %Otaﬂﬂ.d

- e, . .

A34 %0 this 100U Bl water
aljust 32 0 ¥.2

L 288 10 g of ascobie acid %0 s, |
PE 7.2, oontaining .5 por ceat asecrbets, The valums was made

wpto 50 nl with the dffer, The homogenate was emtoslaved at & pressure
of 13 14de, por inoh © 7 13 sthutes, Aft0r 00eling 10 Toom tempereturs,
i homogenats was aljusted t0 PN 4.5 The fizal voluse of this extrest
was mafe wpto 100 ml with A1stilled water and filtered,

A portion of this was used directly for ths estimation of
free felate astivity after suitadle dfilution.
Dalazniaation of dxial Lolaie in feclss

Topr the determinaticn of $0%al Mlate activity, 1,0 ml of the
above fil%erute wad diluted with 3.9 ml of O, 2 K asetate buffer P, 4.5,



Rrenapation of ieetat mileD

[— Sedgun ecetato s hydrass (Ml wh 82.03) 16.4 g/lt.
Glanial ssetie asi2 19,55 m/)4
| ApMaecid  Joun setate
Por P 4.4 T.O0m 9.6 =i,
. F N 51.0 m2 2.0 al.

Mix 710 ml of aoet10 acid e 390 =l of Sodgum asetate,
| Dilute with 1000 ml dlettlied water, Mjust PN % &eSe o. . .
and-5xL0f 100 B mzesptesthanel (er 2 per cest ascerdic aoid phosphate
ffer), PMinally .2ul of lumem plaswn wae added ae & scures of
eamugese 10 hydrolyes pelyglutamates $0 give %o%al folate comoentration
of the t%est sample, !bd‘:mmlmndﬂﬁ.mumd
tolweae and ipcubsted overmight st JTIC, After fasubation, the
samples were dilnted suitebly before folate determination.

ARBAY._QEOSOJUre 3
Axdarly

Dt up edght duplieate sets of teot Wbes anl 40 eash add
1 8l o 0,25 per oent ascorbis said phosphate Wffer (prepared Wy
atinting 4 £01d She ¢ per cent aseorhiic anid phoaphate MWffer),
Two sots Of tubse 9rWe a8 #ro hlanks (ene ao the unincsulated dlesk
! ens ae the ingoulsted blapk), 20 the other tudes add sucsesaively
1n Suplieatey 365y 100y %3y 205 300y and 4.0 m) of Whe folie sctd
warking stondax (equivalsnt $0 30,100, 150, 200, 300 amd 400 pg of
fol10 asid respoctively per twbe). Nabe up the wlurs in each of the
tdes (1oeduiing 8870 Blank tubes t0 & Wtal of 5 ml with dtetiliad
water)e



B _selutionss

Tive tubes woull be requized (stagly er in duplicate) fer
eash of Wn eple % be amalysed. i3 o these Subss Eoceselvely
%3 %0 m;;;xouc.oncmmamsm-ﬁ-t
propared as descrided earlier fewr wrire, &ilude suitadly aad uee
dizeetly, 454 1 ml of .29% eseordtie anid phusphate buffer to all
the tubes ant male wp the total volums %0 5 ml with distilied water,

fo all the tubee (stamiards aml tosts) end § &l of ths debble
strength basal medium, plug the wubes with eotten end mstoslave, tleas
for 12 simites at @ pressure of 12 1be por sqguase insh, Ceal e
abes 40 100m femperature and inosulate each of the tubes, (swoept
the s0t of tubes which served ae uzimoculated dlamks) with & loop
full of washed inosulum prepaved as dssetided earlier, Imcubate the
tabes a8 37°C » OF 12-10 houre eal at the emt of this period msesure
A o
e Lostruzsut $0 8920 eptical denal(y, against the cceeatration
ef folic aoid 4n the standard and reed off from the standamd curve
ths cencentration of felie asid in the teot solution,

Salmiation: .

Jew & valid asesay, the camocentretion por ml of tie test
ssluticn ot Aifferendt Jsvels shoul sgree within 10-15 pervent,
Averags the valuss obtatned with different lovols of the Seet
solution and ealeulate Zolle 018 conventration.



78

Palie asid coutent 4R Comsentration per ml of test
g of food awiic *®  sslution § A4lution festor X 100
Jaanx ok L0lis ogid AN UXine s

e semples were suitably diluted with distilisd water
mwmnmxmuhm Bo diffeyrences in urinary
folate astivity were fourd aftor treatusnt with plasms oonugase
(Rabm 1976),

Zolla seid oentent , Omoentration per ml of test solwtic
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CONCENTRATION OF FOLIC ACID IN PICOGRAMS,

STANDARD CURVE FOR FOLIC ACID USING L.-CASET.
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