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3 INTRODUCTION

Child bearing imposes strain on maternal tissue and
it i isporeant that the wuld be sothers leed a healthy life
throughout pregmandy. One of the major factor that promotes
health and wmll«baing both «f the mother and the Daby ia the
wosd is wvhole soms mourishing feod ( IO 1971) s Accwmlated
ovidenos indicates clearly that faulty mutrition Guring
pregrancy affeces Both the psecgnang women and the develeping
fostuse

he growing footus is WOt & parasite W the mather
£xom the matxitional point of view susviving and growing
aozmlly at any matarmal espense. Rather 1§ eppears that
both organisms are synbistic and azs affected by the gmlity
of the maternal diet, On the other hand 18 the mother
becomms sfficiently depleted mutritiomally, foetus may
suffer %o mpare the mother (Hslen g8 ale, 197D

Kany stodies 'mve given conclusive evidencs that
the ability of a voman % nurtire a healthy fosws depends
O & great extent on har awm nutritsional status not only
Guring pregnandy Bus during her winle psssonceptional age.
The pramatal onre, the pre pregnant Wight, as wmll as
weight gain Qiring pregranay all wesrt stiong influence on
the outoocme of pregmangy (Mabitch gt ales 1973) e




«

5% is evidens thersfors that during pregnancy mot
only the quantity but also the guality of food consumed ia
important. 3In addition o the calories mother needs &
greater Quantity of battsr quality protein w0 fesiliwmts
or enwurs adeuate foatal growth and maintenancoe, (Munzo
(4974)

sSeuddies in Cwatemals among village Indien women
of uniformgly low 0ciowatonomic status have indicated
that spplemented protein and erergy intake during pregnanay
are asmoviated with increased hipth wights and decreassd
sortalicy and morbidity saong naw borm (Mabich, 1974) o
Hoggin (1974) also found & positive associstion betwoen
infang Blirth wight, mstastvml wmight gain, and psotein energy
intakee POOC pranatal mutrition s also reflected in the
fow vivtnin and singral swses of the naw BOEn,

Anasning of prepmnay is ons ef the majer haalth
problems in Asveloping countyies with anessia being dizectly
sesponaibles for 30 per cant of meearnal daathe (Memon, 1967)
Basides it is alse msooneible for Uw high incidence of
pramture ant low birth weights, e increasing the
premmeal moresclity and morbidicy (IOWMR, 1975),




infants of ansamic mothers are frecuantly born
wvith a subnosmal iron endowment Whiile infants bomn o mothers
Leated with oxal Lizon during pregnancy ehibit highon senms
iron valus than the control group (Benjamin ‘' 1979) ¢

Seversl stadiss have shown that improved mutrigion
of mothers during pregmancy has prafound effect on the infants
bizth weight, . chances of surviwval, and lsaming abilicy
{(Monacha, 1972) 4 temen poorly nourished prior to pregnancy
is much more subjeck ¢ omplioation of pregnancy such as
tonamia hypervension, anaemia and prematuze hirshs, (Robert
2% adee - iﬂ‘) 'S

Informasion segarding Lintestinal abesorption of folic
aoid during pregnancy is confliesing, Ina addition in thesae
studies increase in plasma folate lavel aftor ths ingestion
Of on orsl doses of onjstalline folate has been used as &
measure of folate absorption (IR 197%),

Stagns  attributed w9 deficiency of B complex vitwaing
are frouamtly seen in pregnant woasn helonging %o the low
tnoome group, particularly during the last M (mxn,
1978) ¢ rolic acid deficiency is far more likely o ooceuvr
and the conseuences may ba far more sdrious than any of the
ottnrpoemm'lw dof iciencies guards: againet prege
mancye. The roports of the Mibbard (19864) sugyested thas
msgaloblastic araemia in pregrancy as indicated by serum



folia auid lewal helow 3 ng gocur in 65 per ocsnt of the
pregnant women £xom the low income group in the last trimester
of pregnancy (Iyengax, 197%)¢ The serus Fod cell folate
conoentration of all swpplenented pregnant women tend W fall
a8 pregnancy atvances, (Beaten g Ale, (1976),

Courey and Kims {1973) reported that maternal nutrie
tional stsatus has greater influenocs on the bizth wight of the
infant than oven the genetic factirs, Undew thelr olonm-
stanoss the cbeerwvasion that spplesentation even in the
dast fovw wesks of pregaancy 'mve & favourable influsnos on
the prograncy Sutaoms assurss greater significance.

As initial study on fzon secuiresent Of pregmant
women in She last 16 wesks by iyenger (1975) indicatod that
infants borm W mother Xegoiving 500 ag of folic acid in
sddicion %0 izon were heaviar than the infants bosn W
unsuwpplanentad groupse In & subsequant study on follc aocid
mauirennt of the same inoowme gERY 1t was chwerved that
incressing the inwmke of follia acid from 100 @ 300 ug
promoted both fetal growgh and maintanance of the tissus
svowe. Henoe suwpplamantation of folic actid in pregnancy
is essential % maintain falacin status parsionlarly
among $he low incoms group.



Swadies on the offect of £004 supplewmntation during
pregrancy by Jaccheon (1974) appear W indicate & ¢ favouns
able melaticnahipe The stady sonducted by Iyenger (1971)
indicaved ¥t mAritional supplesents given w under. .
nourished epectant mothers even late ia pregnanay ean
signif Loantly influenas the bizth weighs of their infants.
Henos the objective of matrient supplemsntation during
pragnanay i8 % ensuge optimum health of the wother and
ohild,

MpmmunfimmﬁquMtw
ot folic acid £xom the Glats Of a group of epestant woRan

balonging w© the 1ow income Gategorys I€ is : \

that the stady will throw same light on the Lpact of
supplesentation of folic aoid and Lyon sogether duxing the
mmmwemnmmmmudm
wothaxs,



23 REVIEW OF LITERATURE

w&uMMpmme
mu-tmmmtmtwuuxuzmuam
of & gzoup Oof epectant women and the ispact of Mpplamene
tation is discussed wnder the following headingm

Ae Effect Oof Mitrision ORn PERGNANCY GuUIOMS
Be Prewalente Of Anasmia among pregnant womsn
Ce Role of folia aoid in pregaancy

Dy Gtadies on spplessntation of folic acid
in pregmanay

Be Assessing the axtant of folate availadilisy
fzom food foams,

Ae Bifash 0F FUNEASION ON PREPANGY AISCORR*

One of the major factor ¥hat promotes hoalth and
well baing of the mother and the bady is wvholesoms rourishing
foode IS is essantial fyom Whe poing of viev of the mother °
as wll as Of the infant that the specisl mutrigioml
derands of pregmancy are adequately et (Gopalan gt ales
197 o

A study condunted in WIN (1977) showed thas most of
the babies born in India, persioularly in sural areas and
amon3 thoee balonging o loweocic-soounomdic growp weigh
only, about 2,0 iy Surveys conduzted in various parts of



sur country indicate that the birth wight of infants domm @
mothers belonging %W the poor SOCiO-e0ONONic GIOAD are
gensrally less than thoss of infants borm W mothars of

high socio.esonmic gONgpe Thus the PpeOr state of misrition ¢
of the 1ow-0ocio_econmmic growp is reflected in low birth
weight of the effspring (ROWR, 1971), Gopalan (1973

showed Wat induction of various mrtritional dsficiencies
singly or in combimation heve shown §0 producs eongendtal
maiformation, increass fetal wastage, escription and

growsh setardasion & the offapsings

Jelliffe (3976) smphasisc that maternal matrision
affect both the new=born and  estrogestate fostus 4irectly
on the birth wight leval, fetal stores af nutrients and
the laying down of adequats lactation Teserves,

in a sty Of thw assesseent of mutritional statws -
of Indian mothers Srikantia and Iyengar (1976) found shas
whan the utrient intake i caspared with seconsended
allowmnoss the intake of all nutriant ws low, Tomemia of
poegnangy has basn salated 40 distery intale bag proof of
causs and effeet was lacking, Womsn on POOY &let with
Seficient enloria and protein content have shown 9 'ave a
wnrkedly high incidence of wosamia (Budwe Beekos 1960) ¢



Haternal mlmssrision has shownm 90 sesult in
hMgher fxequendy of pregnency wastage through abortion
miscarrisges and still birwhe, In addition feulsy dles and
poor mutrition of mothers ean lead %0 prematare teamination
of pregnanaye These Mabies fase a mmber Of risk soon
afver birth, They are 1iable ® dewelop bleeding infuries
ia the head during and afbor delivery besause the head is sof¢
and not wall moulded and £ins biood vesssls ase not well
formed and are f3agils, Neat equlation is usually dsfective
baoause they have little subcutansous fat and also Sespera=
ture Fegulaiing centse in the beain are no?”. wall dswaloped,
As the suckling and awaillowing reflams ie not well develaped
fending profilen arises Sometimes decruse of low blood
sugar lewel they also develop frank gorvulsionse 2hes may
2ead t0 parmanent beain damage (NIN 1974) ¢

I8 & survey cuxried ous in India the paOT women
gained around ¢ iy during pregnenay stasting with an inisial
walight of 42 iy Thin is exttumesly low intemnms of dosirable
weight {Venkasachalam, 1962)¢ Undermusritsion and malmtrie
Sion song mothers especially in the daveloning aountries
conaribhues tovmrds impatised fasal and infant health and
visalicy (w0, 196%),



)

Gopalan (1972) showsd an increased frequency of
pregnancy temmination Dy abortion or still birth in male
nourished women, WHO {1976) reported that out of 22 million
lowbirth weight Anfants bozn in a year im the world, 11
million are born in daveloping countries and 10 million
of them are mmall for-date babies.

/Fhomsan g% ales (1963) indicate that good health
and mitrition ars correlated with good reproductive

perfoxmance, Improving the nutrition of the mothar
diroctly improve the birth weight of the baby. Increase
in birth wight among babies bom %0 poor Indian women
who were given dGuring the third trimester, of pregmancy a
Qqualititively and quantitatively swperior diet

{(Xyengar, 1968),

Zamsnhoff (1968) reported that the preguncy-’ of
rats fed a diet that oontatuodfpor cent casein for ons
month pitoin €0 mating and gestation weighed 30X less at
birth than the offspring of controlls fed an inadequate
amount of p:ote!.;tmg‘;;m was reduced €0 33 in the experi-
mental group. Hurely (1968) reportad when female rats
ware kept on sing defigient dist during the entize 21 days
of gestation, the litters were small both in mumber and

and
sine ;\m body weight being approximately the half of the

- .

noxmoal e



A longaitudinal ssudy by Mehran (1969 indieates
the possibilicy of inter-yelationship between matenwml
mlmtrition, ssill birth,gastational compléations and
possibility of blindness smong children,

Senm levels of she heat stabls alkaline
plosphatase showsd a great inorwase at terms in the women
of lower inooms graup sesulting in an inverse cormelation
betupen the ansyms aotivity and birvh weight of the
infante These ohmorvation can indicats that placental
funotion is alsersd considerably in roasernal nukrition,

A study conducted in HIN {1976 showed that
insdequancy of protein, calories and calcium in pregnangy
have bean shows % reducs the bone deneity. Besides
asmmwmxwuwmmmmwnms
affeot the motheln own health, When her diot doss mot -
spply the mtrients essential for her ohild the child in the
the womd withdravs them from the tissue of har owm body,
This sissus depletion woainos her, 9 that, she is unable
to cope with the strain of cdhrild bearinge FPoor matermal
diet oroate not only ¢he risk of ssrious complicitions
during gestasion but often xweults in a Aifficult and
mcpwmmnzmﬁ
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As Lrnadeuats food intake during the latse pregnancy
had a marked effoct on rat fetal lung growth and developasnt
by inhib@leing osliular prolefexation, differanciation and
development of epithelial and marophagic celise (Adameon
Xk 2)es 3970,

Sinos pregoanay is & period of stress for women for
parsicularly thoass £zrom poor community, a properly balanced
dige is sssentiale In view of fheir severe ONSORBNOLS
mtritional asoclers In expecstunt worsen should he corsectad
and i fact adeguats preventive cars must be taken at the
sarliest possidble opportunity.

Annamia is one of the most comon cooplications of
pregnancy. 1% results £rom the inabilisy of the ertythropoe
1atie tisms % maintain & nommal hesmoglobin comcentration
on aocount of an imadeuacy o lack of 1m'¥folicw8d1do
vitamin B., protein, snd ascosbic acid (Bessan gf ales 1996) oy
WO, 1978), About ons in five of our epeactant mothsrs
suffar £x0m severe dagrea of ancamia as judged by their
hasaoglobin levales Abous I35 per cent of matesnal deaths are
attidbutad w0 ansamiae, Pifty @ sixmty per ount of all
pragnant woman in the poor income group have hasmogliobin level
balow 10 g/ 100 ml during the last three months of prage
nanoy (#ajalakshei, 1973), . -
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In Sndia 47 per aent of the pregnant women in goneral
mweﬁommumuzusmzmuuu
clency (Gaopalan, 1977) s Every alternats women in the third
m&mwm;numtddlhmm
the age of five yesrs are anasmic (Gopalan, 197N =
IRy 1977

The aaxmt of iron provided by an Indian diet is
apoun? 19 my ‘ay (Pasrishin, 19%56), ¢ lavel that may be
spparently adequats, Howsver phytats and the low
culciup and asoordic avid content of pooxr Indian dlsts
have now shown % restrict the availabilicy of irom,

Matermal anasmia appears also to be related o the
birth weight of ®w infant, The mean bDirth weight of full
mmmm;u:maxooommmmma
haamoglobin above 11 g/100ml. was found %c be 28009,
“hile the mean birth waight of full tems infant bomm o
ansami: mothers with level of hasmoglobin content helow
6s5 O0/100m) was found 0 bhe 20003, HNearly 45 per cent of
mmmmmmmmzmw:mn
necmatal deaths and grester majority of them ogour im infant
with birth wight of 20009 or less (ﬂmhn,xmn

Ia Saperats wona 10 90 18 per oant of the penstru
rating women and f£rom 30 %0 30 per cent of pregnant women

P i ————
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my ehibis iron deficiency annemia (WO, 1971)¢ ‘A sucvey
conducted an 1000 womsn in Temil Natu, hasmoglobin levels
ammmnm_mmsnummam
proguant wmane In 15 per osnt of ¥hwe prognant womsn  the
levels were less ¥han § gw/i00ml, Iron deficianay as indie
cated by 1ov serus iron lavel and decresse Sruiforritin
mmmtmuﬁmmd the pregnant
womsn (WHD, 1968,

Masarous survey of the prevalenos of snsemia tn
aiffezent parts of the our country such as Caloutta, Madras,
Delhi and Vellors showed that 30=-70 per cont of women in
latsar part of pregnancy have level of hasmoglobin below
18 per aent (Mucrition society of Indis zwport of the
study group on Hutritiomal anasmia, 1968),

Megaloblantic anasmia in pregmancy is lass £recuant
than that dus 0 iron deflciency., Both Beaven gt ales
(1966) and Lownwesetn g5 gle (1966) found Negalhlastic feas
wures in the marrow in 28 per aant of over 500 pasgant
weune Tespezely g8 ale. (1968) found megalchlastia in 30
per cant of 50 wmmen, Listle (1963) foundi megaloblastic
anasmia Ao esws eight Sines more £yequant iAn Sw'h pIagnanay.

¢
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There 18 & £fall in the whita blood folaws level in
nocmal pregnancy and ilow vhwle blood folate vwalun were
found in snaemic poegnant wvomen (Hansen, 1964), Varatd
A5 Alee (1966) found peducod sod cell folute lewel in 24
per cent Of pregnant women.Lowsnotein gt ales (3966) &a {rundi
30 per cent out of :iapmimn.

Various investigations have indicated the possihle
relationship batweon folacin deficiency and complications
of pregnancy, It may ba dependent on the sewericy of the
Geficiency and or the period, pregmency(ritchard, 1970)e
Polacin dafiotengy reportedly causes chromsomal abnoxneli-
tiss iike chromsonaloontragtion and cotromare spreading
(#ibhard, 3965),

Wardeworth (1973) had pointed vut . bhaf folacin
daticiency early in pragnency say intsiffere with the nonmal
developmant of placenta. He had suggested that folaoin
def taiency of pregnant women is relatad 0 the ingidence of
& mmber of compliontions in pregnangy such aa abogtion,
abruptive platenta and smlformation,. The Umprovensnt in
blreh weight of Dabies bSown: % folaciu supplacented mothess
wpesr 0 be &w W0 an incvease in sise osll Duber and Vhe -
protein content of ¥he plagenta (Rajala)steni, 1973),
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Maalain (1973) found ¥wm importancs of folacin intake
for brain maturation, Polacin deficiency Auring pregnancy
showed abnosmal or dslaysd development in one or more of the
general areas sested, Moot had developmental defects
in the gross wmotar aresa,

AR increased risk of ascidental haomorrhwge was
noted in meglablastic ansesia of pregnancy (Nourichen,
1960) ¢ An increased incidence of premsture labhour before
the thirsy eight week in woren with megaloblastic anasmia
of pregnancy was noted by Gatady (1966),

Haxgin (1963) found a 4irect melationship between
serfim folic acid lovel and threatened abortion.Herts
(1963) showad & direct Guantitative relationship in chicks
betwean the Guiduck. response and the distary level of folile
acid, Hibbard and Hikbard (1964) had suggested that
megaloblastic anasmis Of pregmancy is associatad with a
inareansed risk of mothers and the infant,

Sinse the placentition and norml formation of
fostus ooour in early pregnanay, theare is evidence of inareased
requiremant of folic acid in sswentesnth and eightesnth
wesks of pregnancy. Pruper development of fostus and
efficient irplitation in endomstrium fundamentally depend
on normal matabolism of cells, in which folic acid play



vital parte Pealic acid nocensary for synthesis of essential
sucleic acid deficiency of folie actid m—mfmug
tissuss (Nut, "oview) 1968 ¢

rolic aold swplemetation af ter onset of pregnancy
does MOt reduce pIEEIANCY Wastage, Therwfore that spple=
mentation of folic aaid be started no later than the onset
of pregnancy or preferably before (Mibbad, 1964)e

Py

The poasibility that smtarmal folate defioiency my
have an adverve affect cn the products of conasption is of
great intesrest and isportante. The frxeusnt findings
especially in daprived populations of biochemionl and
aytological dhanges suggesting matsrnal folase daficiency
have resulted in the trand towards routine folic acid
supplenentation,

.Prom the suxiies of Lownste g a) . (1966) it would
appear ¥hat the ingestion of a diet containing approximataly
00ug of folatse astivity daily wuld prevent maternal folate
deficienay but would mot prevent & high inoidence of folate
deficlendy. Gatesby (1960) reported shat %o prevent all
evidente of folats deficiensty in pregnangy, requires either
& diet containing approximately 16Qug folate activisy
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supplemented with atleest 100ug of folic goid/day or &
4ies oontaining apprusismavely 80ug of folaste activity
supplarenced with 200ng folic acid day.

Chanarin gt Ales (1968 have Feported thet rod call
stores in pragnant subject, receiving supplenentof 100pg of
folic acid datly were highar shan in comtrul mbjects.
Hansen ot al. (396T) and willoughby {1967) hawe found that
Wmmammanzummmm
%0 raise red cell folate level in pregnant ladies and that
© 10039 had nO wuch effecte On the other hani 16 has been
suggested by Merbert (1968) shat folic ecid Sequizemsnts
auring pregnancy 148 around 30Qug/day.

14§ had been rwportad that pregnant women receiving
300 o 300ug of folic acid in addition w0 elemsntal iron
Guring the later half of pregmancy delivered babies who
wre heavier than those who ware born %0 mothers who had
received only slomental irxon, Ths ®tal asount of DA was
hightnzs in tho follo actd mpplaanted group as & result the
placenta being heaviere The wtal protein content was signie
ficantly higher in folic agid suppleensal group (KIN, 1974),

Hansen and Ryho {1967) datesmined the amount of
falate roquized 90 maintain vhole blood folate levels throug
out pregnancys A daily supplement of 30ug of folic acid in
the second alf of pregnanay did mot have any cbwviocus effect

-
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on the whole blood er sexusm folate levels, iundsed ug folate
deily maintained these valuos, and higher dosses gsesulted in
narked elevation of bothe Chamarin gt Aler (1963) found
that 100ug of folate each day resulted in & rise in red

osll faolato vhich was maintained in the last Wwimestar.
Cawson {1966) fond a rise is serum folate levels when 1850 ug
falats vare given datly,

Pleming gt alee (1968) maported shat at dalivery
the sean red osll and serwm folacin value Of Australian
women who had zegsived 500ug spplemental folic ecid
during the last half of pragnancy ware thres and four timms
greater than the valuns of non spplesntad woman. 8ix
weaks after delivery Both values rxmimilevateds

In a study on iron secuiserent of pregnant women
in the last 16 weks indicated that infants born w0 the
mmmmsmuzamfi‘ummwtmm
heavier than the infanss bomn %0 nonsupplemented mothers
or to those feoceiving izon supplement alens (Iyanqon, 197%)

Courey aml Kinl. {19720 reportad that ratermal
mtrition status has greater influsnoe on the birth weighs
of the infant, WO (1971) reccxmended that Pregnant women
should bs given 800ug datlly sppleents of folie acid during
sacond and third trimester of pregnancy.



™he benefiss derived from widespread folic acid
spplenentation during pregnancy ave not besen detamained.
Polic acid will eradicate megaloblastic anasmia s W
folic acid daficiency, but vheather it would sedute prege
nanay wastage sach as ahsuwsSive placenta and other late
pregnancy, fetal malfermations and adorsions gemains
0 be established,

e :vallabilitw of folis agide

Thare are musber of ways of asssasing fiate
absoxpuion in man, None of whwee methnda mgasure the
abeorption of matural food folats in the smoumts availabls
from normal dleSe There wers considernble Alfference avong
individaals in their ablilisy %0 abeosd folate from different
foods especially 1ime, heans ani cadtbages Availability
of folacin in some fouds varied hetveen 0 ant 100 per cent, -
The investigators were unable %0 explain an avatlability
of moxe than 100 per oant for different foods in some
tndividuals (Retief, 1969),

Studies of Baugh gt ale, (1971) using lohellesd
polyglutanates lmve suggested that tha aherymtion of
polyglutarmte is inversely proportional W0 the length of the
glusanyl ahain Godwin 28 2ler (1970) woing a aimilar labslled
corpound feportad thas synthetic paly glut~mte and monoe
glutymts of folic acid are aheozrbed with noarly some
eff iclenoy, )



(K )

Avatlabilisy of folate fiom Bengal gres and
gresn gram was Studied by Lakshni g fle» (1908) s Availae
bilicsy of folate £rom Bengal gram and greun gram was around
70 per cent vhile that fyom spimach was about 63 per osnt,
Avallabilicy fron the Somato and bandna was relatively
ln-:,q:pmnly $0 per cant being sheorbed, 7olabe
from the Lrdguars yeast ws the lsast avallanle of tihw
£oods tasted. w oorwiderable variations betwmeen
individanle megasding the absumption of folate £yom
Alfferent £00ds 0nd also An the same Individoal (KIR, 1973),

Velnary folate exmusmation sy bo Guits vartahle
£rom Any 0 day even in the same person. Intesginal PH
diff erent couiting proosdure ,ant evan hecaupge of {nhibitogy
substancoes in the diet wirich may mwe salective efficiency
feor various folate conjusate, DOEEEticn patteIn sugiested
What total £0l1c acid was sbanzped from tho distary item
suth as oalf liver, spimach, green pass, dut the total folaw
wes lese avellable £rme cewliflowsr, puspkin and tomates
(Reneif 1964) s

Har¥anar (1963) showed Pmt thare are considersdils
varistion Lestam different fooY pweffs and alsc thas in
the sass individuals in thelir awilabilicy,.



ttmthmpW“mltﬂ;}nl
do not abeosd folacin as thay 4o normally. Hysesa (1971)
tmmcwwpmmmzmum-n
much folaoin as thay M%Abt parwm,

asudies af £0lic acid by Je|:nal pexfu.:lon
indteats that glucose incroases folic acid absoxpuion
in tmman (enson gt ales {1971} Chmg g% ale, (1961)
found thas a high-eost dbet eontained 1939 of folave
Gatly, a lowscoet dist 15Ty ant a poor diet 4uge
A rural Putend Racianiiet was thought 90 supply 380ug
folatc and an urban ons 850ug folate,

rolate conuent of complete foed collection was
assayed by Bustarworth g gles (1968)4 They showed that the
diet of s healthy pregnant wamen containod about 160ng
of fres folate and 67ug of wtal folate per day.

Neloon g8 Aler (1975) concluded Shat the availabilicy
of faolsoin in omange Juios was equivalent %0 that of syn»
thetic follic aoid, 60 and 98 per cant respectiwely,
Colmen gff ales (1978) also found that Lnavemant in sesum
and ped asll foleacin walucs of pregnant womsn wvho consuaed
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s maine neal conthining 500ng folic acid/day was
similar 9 shat of wwn who ook 300ug of folie
agid in tabinbhet . Lorm,.

Tamaxe g% Aler (29) found the poor aveilabiliey
- of folaoin foom orange juicse Tesure gt ale. (1979)
found that @99 yolk and somaine lettucs ALd not affect
the availability of addad pieroyl heptagiutamte bub
sthepta glutamate.
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T™he eperinental prooadurs pertaining o Wthis
study en Uw inthiwm and availabllity of felic acid from
the diets of a geoup of expectant women and the ispest of
supplamentation is presented under the following heedingme

Ao
Be

Ce
De

Seleotion of the samples

Assasaent of the food and matriem
fnnim of Whe empectant WomaR

3¢ Y004 Wigment survey
2, Nutrient analysis

Adminissration of folic antd spplaments

e Folie acid avallabdbilisy
3, Sexrun folie acif levels
3¢ Hamswoglobin lewals
4¢ Berum iron levels

As  Jalaaiion of the saEnlam.
A maternity esntre vhers evely Tussday and Priday
Yhare s atimmtal cdlinie and ¥he epectant wWnen Gme

mgularly for hwalvh ghettepy was selectad as it ws easy
0 ommgast the woman sagularly.




A tal of 30 expectant wmen were dhosen for the
studye. Care was Samn 0 ses ¥hat thw selected mothezs
were in thetr 6 @ 7sh month of pregnancy and their age
ganging from 20 @ 28 years, All the sealected motherss
belonged %0 the 10w S0Ci0-euonomis groups. I8 was oonsie
dered encugh %0 follow the mothers from $wir third
Srimescar, a8 maxims growth ooour in the whizd Srimester
of pregnanay (Ramalingaswemy, 1975), The exectant
women selected aleo had o he faom Coilmbatore ity @
facilitata the wighment survey in order ¢o asses: their
dietary intake,

ia exder % assess th: agtual £00d and mutriens
intake of the expectant women in thelir homes, it was cons
sidered fyom the point of view of agcuracy w0 conduct
actual weigtwaent of the foods enten, ant collect an
aliqunt porsion of thw food for Wutrient snalysis using
dioghemical methods, '

Accoxdingly, the fnvestigator visived the homas
of the selectsd epectunt womsn and Created LYPOrts
All ths foods eatan On & parsicalar day, by cach @8O~

tant women was waighed at esch moal time and ons tenth of




the food eaten was aollectsed, The food thwis aollected

[

for eath expectant wmen was pooled for the day, homogenised,
and analysed for different mutrients on the following day.
Ascorie acid content of ths diet alone was estimated
imnediately after pooling.

2o BUSELRUS _ANBAYRLSe

rrom aliquotgs of homogenisod fool, mitrienys
1ike folic acid, asocoxbic actid and iron were analysed,
As0oIDic acid and fron Weare estimated Dy staindard
proasdures given by Osar. (3963)

rolic asid was amlysed microbiologically using
the ocgenisn J, Lagei followving the proced:r= of KIN (1901),
Both free £folate and %o%al folate was estimated b this
 method and the detwails of the procofure adepted in the
study 19 presented in ¥he “\ppendix A,

All whwe 20 ssleoved expactant woman ware Jiven
200mg of isom and 30Upg of £alic acid in she form Of tablet
for a period of one monshe Inwestigator visited the
women regularly both at haae and in the clinio %0 ensure
egular consum tion of the mitrient supplemants,



The mitrisional profiles of the egpectant woman
wets assessed on the basis of folio aoid insake through
dletary amlysis, folic acid availability serum folate
lavels hasmoglobin lavels, and serum izon levels bhefore
and afeer supplesontation,

S folic acid aentlalilisn,

By far the meview of litazature on the measutement
of folase svailebility in humans (Fleming 1973, Reuif, 1969,
Jamma Stwoddmlend 1973 and sridmntia and Babu 1976) have
indicated that mpasupment of cordation inwine agninet .
distaxy folate give a msasuresent of availadbility of folats,
fence in order O aseeas the folic acid availabllity, 24 hour)
urine was oollested for esach expectant vonen on the sams
days when her dietary intake was asssssed.

T™he urine was collscted undar Solumm: and
from shat one @l e sawle wss taken for amalysedof the
felic asld wnoentrations 7im procedure followed was as
given by Labu (1976) and is eppendsd in Appendix A usins
wss analysed only fox £xe: folate as Tamara {1974) reportad
that vmpoe vas no inasease in faolic aolid congent on Scxeatment



with conjucare, Frem tha data of folate astivity in feod
as measured by food wighment susvey and urinary sxcreation
- availabllity was caloulated using the following
foomlas

. folatecontent in &let « urinary
Availablliey pes excregtion = 100

- R

Gt rvosal folawe M}‘\m

2 2axm folbs agid davnlss.
Xaomaau:um_nmcohuwa
Yhe expectant vosen beffore and aftar supplemsntation of
folic acid and w0 correlate it with dietary foate 3ml
of the blood was colliected £rom each woumn befors supple-
mentation f.8e vhen 4istary intals survay was dons, and
ons month af te:r supplamentation., S5erum was separated from
she collected bloodi and thw folats level were estimated
microbiologically using the procedure of BIR (3974)

3. iasmealaien havaba

$8 we thought interesting %o estirate the
hasnoglodin levels and wharever possible %0 corzelate
with folic aaid aveilablilicy and ivon intales, as such
data On espectant women is nNOS Peadily availabls. liewe
muﬁ&qm“mawmum,m
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gishin was estUmted On all epectant woman before and
after supplansmtation,

S ZomE ixen 2zl

Total sarum 1yon lgval was sstimated using the
Mao!nm(lnﬂ“'xﬂ. GeS M} of the serum
swplad was taken £Or the ammlysia: This was also dom
before and after BpPplerantasion,




IV RESULTS AND DISCUSSION

Tha Zssulss pertaining o this study on intaks and
avallabilisy of folic acid fyom Ww diats of ewpestant
women are ddscussed undar the following headingss »

Ae
Be

Ce

De

Fanmily praofils of Sha sslected woamn

Hutzient content of the diets of the
SPectAnt VORan

1¢ Polio acid omtent of ¥he dlets of the
GPeGUANT. WEIR

3, Protolin, iron and ascorbic acid content
of the 4iete

Avallabilicy of folic acid fyom the Alets
of the mpectint women

Impact of the suywplewnts on the csrtain
indioas of axpectant uwomen

i, Sorwm iron lewel
3¢ Haawoglobin level
3: Serum folie acid lswel

he Zamfly npafile of sba aslecwed wmems

The family proffile of the selected 30 worwn all
belonging o low 000io-eooncnic group wese gatherad by
tntarviewing the women porsonally for background infope
mation, The data Yws gathwred is presented in the
following paragraphs.
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Thae details regarding family pattern of 20

selected expectant women is given in Table X

TABLE 2
FAMILY PATTERN

P P P TP NPT SR S

Pattern of family ‘ Number Percentage
L2 B K 3 B R 2R N RN S 3 2 I BC A W SR S 2R R BN BB BB

Nuclear family f 18 90
Joint family _. 2 10
Total 80 100

LA AR B B B R A B A N B N B & K I B 2 B I I I A N I A

Amtng the 20 families 18 belong to nuclear
ﬂami.ly and two were living in joint¢d familys All the
families belonged to low socioeconomic strata with
their income ranging from ks, 50 to M. 250 per month
per family,Table XX px.isents the size of the family.



TARLE IX
SIZR OF THE PaAILY

Y Y Y Y IEEEZEEI XXX XX R RN R R W N N N N W N E

$.00, bex of
family ruaber Parosntage
manbaze
WD WD WD OGP DD DD NSRS RGNS OPOReS
p 2°'» & 15 ™
3. 4l 3 as
. L — ]
Total 2 100

R N N N WON N W N NN NN N N NN NN NN R K I

Tablo IZ peveals thas 75 per cent of the Camilies
had 2 90 ¢ meabers vhere as 29 per osnt had 4 © 6 members
in the Zamily.

The coowpational status of vhe families of
sslectad women in this stady is presanted in Table 111,
TABLE IIX
OCCUPATIONAL BSTATUS

LA B B I K R B R N K B I B

Se¥NO, ‘%ooupation o, Percentage

1o P zof essional - -

2 Clertoal s 23

3¢ Coolies 8 40

L Octhexrs 4 3
Tosal 0 100



rajority (&0 per cent) of whe families were cooliea
and they wemms dally or weskiy wage sarners, Thirwy five
per cent of tho fanilies had varisd cooupasions 1like
Gorpansary, petty shop, tea shop and the likes Only 29
per cant of the families were engajed in claxical jobe.

Hiseory of pyevious pregmancy axi dalivery of she
selsctad wormn 18 Jiven in Tabhlas IV,

TABLE XV
HISTORY OF PREVIOUS DELIVERY

A @ W 9 B W B BN TN Y B T W WD W WSS

Surbhers Pexcentage
Fall Sime a2 08,6
P reeemtariey L 3 3.4
Abortions - -
RS st—e as s ——
Total 30 100,00

Of the mothers studied 56,6 per cant of the dsliveries
had besn nopmal full ®ixe delivery and only 3.4 per cent
had besn posmture cases, This indiogtas that the selected
sample have hnd spparently nonmal dslivery and s forus
& good sampls for studying folic asid availabilisy in
thelr sysoem.



HaE v
FOLATE CONTERT OF TIF DRETE OF I RXPECTANT WOMER

L I 3 I O W O N R NN N NN N W AR A NN W W W ORI BN B AR BN NE Y

Subjact Palats content inAx Subject Folats omtent in g

Ko LR R N I R R R Ko LR I I
7 zon Total res Total
folate folate folate folate
IR R E R R R R T R A N I I W R I I I
18 134 3] 11 151 4%
3 206 930 12 147 a7
3 170 547 13 132 309
4 235 600 14 14 353
S 1%6 992 13 13 380
8 308 620 16 330 3%0
7 198 462 17 90 %32
8 170 460 18 113 3ve
9 83 460 19 112 438
10 b 546 20 109 403
L X X R R I P cTeowecoswsen
Mean free folate ®» 193,09 Mean Wtql folatewd70ug

W % O & ©® O G @ 9 G W WD W DGR W WP WSS

It 18 evident fxom Tablc V t:at the folate cuntent
of the dlet manges £rxom 132 g to 266ug of £ywe folate and 307
%0 930 nug of tatal folate in this study having the mean valus of
3193.2ng for free £o1ic acid and 470ng for total f£ulic acid,

in a study conducted by Chanarzin (1968) with 16
healthy pregnant ladies,the %otal folic aclid intake was 675ng/

dsy and bofosfs conjucass. treatment the valus was 160uge The .
zangs for wotal £olase wms 198«1615 ng/dny and for faee folate



38 @ 356 ng/dye Amothar shadly condioged by Hupdle (31967
gava & value of 223 ug as free folatn/dxy for nommel women,

Annlysis of £0od perved in London hospigal showed a
£xes folate content of 117 yp/day and oAnl folate of 49%ug
d:4ly (Chazarin gt gl 1968)¢ A rural Puterc Roctan dlet
as studied by 3antini gf gl (1962) swplied 380ug of folave
and of usban ons 630pg folates Jules (1961) suggests a
valus of 4000y Of folate in the dists,

The £0lic acid ccatant in the dlete of tho selectsd
sxpectans wonan stidied in this investigation gave values
DRERE 90 Wwee values obtained by other workers oised above.
Eventhuugh the dlets, \of epectans women We,lacking in green
leafy vegetable other vegatables and £ruits the consumption
of liberal quantity of pulses asoounted for the Solie acid
gongent of the diata, But this dsswnt 4nee nOt seer: %0 ba
enough 40 maintalin ¢ normal folacin in pregnant women,
m;iv {1950} veporesd that ®o pravent all evidencs of folate
deficiency in pregnascy recuires eithar a Alet contalining
approximataly 16049 folate aotivity supplamanted with 300ug
of folic acid/dny or & diet oomtaining approximately 8O0pg of
folate sctivity mpplenented wish 2000 folic acid/dnye



In sny onse the fzee folate levals of the expddtant
womsn of low inooms group studied here would ot he sufficient
arg
in prognancy hence nsed supplementation with folie actid,

2e

The mean protein, izon, and ascorbic acid contents
of the dias of t's epectant mothors studied is presentsd in
Table Vie Thelr individual value is appendad in Appendix N
Figure 1 also gives & aorparison of the intake of these
nutrients as against the fecormendsd allowances ©f L5HR(1976),

TARE VI

PROPEIR,XRON AND ASCORDIC ACID CONTENT IN THE DIET OF THE
EXPECTANT WOMEN

W o W D WD G W W W BB DWW W E e e

Frovein 3 on AsoOIDic acid

9 Ly ng
W WY NI AW TS W BB NI A ® DS S
Intakn 30,8 19,4 a3
Recorxaended daily
allowancs IOW (10K) 53,0 40,0 &

B W W AW A I W W I W T I WD WS N®EWE W

The diets of these epectant women particulaxly for
the low inooms gunp {8 low in tYheir protein ooitant when
compazdd with IOR (1976) recomended valuss, There axists
s daficit of 34,79 of protein, HNutrient iram of expectant
mothers of lovw inoome growpy wase studiod by Srikantia and
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PROTEIN |RON AND ASCORBIC ACID CONTENT IN
THE DIET OF THE EXPECTANT WOMEN.
Scale
x .axiy lem ;ml\(;.mt'
120 -
110 5
100 + I
90 - i H
80 1
1
704 , '
W
| ."_2 60 -
< 504 ,
w40 e
30 4
20 -
10 4
PROTEIN IRON ASCORBIC ACID
KEY
F RECOMMENDED VALUE.
@ MEAN INTAKE OF THE
EAPECTANT WOMEN.
. FIG-A
. —




Iyengar {1970) and it was deficient parsicularly in protsein,
the daficits being spproximately 15¢g/day. These values Suwpport
the present study in which the protein dsficis 18 14,79

Ixon contant in tho diet of the ePpectant vomen
studied also wera lowsr shan the rwcarmended allowances.
ia a study conducted by Pasricha (1934), iu was cbesrved
shat the amount of fron provided bn an aversge Indian diest
of poor income group was about 18 = 33 mg/day. This level
spart from being iredsuate coupled with the low calaiwm
and ascorbic acid gontent in the diet of low inocome group
decaredise] the availadbility of fron (ApSs and Venkatachalam,
1962) ¢

m“mwmAmmmhmt@ss:M
day vhich was dnficient by 10mg wvhen compare  with IOR
recormended allowancen, Asoorbic acid is essential for iron
availability, Thus the svailabllity of msutrisnts by thwe
selected expectant wongn in this investigation is low not
only in folate tmt also in the ralated mutrienss like protein,
iron and ascorbic acid,




Table VIZ o Praccanss the perosntage availability
acd
ot !ou.c/\!m the diet of the 20 esxpactani WxXaens

TANLE VIZ
AVAILABILITY OF POLIC ACID

4.

W O AW WD AN WD TG G W DWW W S ® WS

Subjecs Poroantage of Subieat No. e of
NOo avallability availabiiiey
3 ».3 11 56,6
3 7244 12 9.2
3 30,8 | 13 39,9
'R 29,2 14 31.7
s 86,1 1S 7.6
6 .3 16 58,2
’ 36,3 17 92,7
s 58,1 30 36,9
» 2543 19 46,12

10 433 20 60,3

W AN DG Al W YSRGS AR N A TS W W

Hean availablility = 43,1 per cent
Standard deviasion = 43,1 3 139



The availability of folis acid from the dists of
the sslected 20 exypactant wome ranged £rom 38,8 w0 72.4
per cent with a msan value of .43,1 per cente Infomaation
segarding the intestinal abesoiption of many sutrisnts Auring
pregnanvy is limited, Awvailable infommation regarding
absorption of faolic acid during pregnancy s conflioting
(m1n, 1973)e Thers ware considershle Aifference among
individuals in their abllisy % sbeoxd folacin fzom differont
foods. Awallabdility of folacin in some foods varied betwoen
@ and 100 par oent (Reuief, 1969), I8 mn that Quring
Pwr,mxmdnmtmzmuuuu.m
do rormally. Hythen (1571) found that pregnant women
@mrented four tines as much folacin as they 1d, 6 week
postpartim. Studies done as National Institute of Hutrition
(2977) proved that the remuiremsnt of folic acid in
pregnancy in inareased due %0 awcess of folic acid emcreation
in urines Denio g4 4l (1946) found ghat she dally
excraftion varied between 232G snd W Nug/day with & rnesn of

310nge

~

In this study, the mean evailadility of folia acid
from the dists of the low inoome expectint women was 3.1
per cante 30 Availabilisy of follc scid from the dlet,lowss
in these group: S1noce their dlet consisted rainly of cereals



L

and pulses. Fost of Shem did mot include grean leafy
vegetables in their diess, This may be the twasons for
the decreased availabilivy .- Lakshmi gt g} (1969) studied
ths availability of folate fzom Bengal grem and gresn gram
because thase B0 are frequently conwuned as part of the
diec by, majority of the people delonging 90 low and middle
groupe. AlSo these WO ase rich sources of this vitsmine
Availability from the two legwws averaged around 70

per omnte

Tamura and Stookstand (§978) suggested the presence
of conjucase in some faooda, ﬂnmdw
have been reported in foois like Orange juice in yeast
and nucleic acid (Hossnbeno gt Ales tﬂz{:’frm 28 al,
1973) o

Viewing the ahowe facossrs 44 may bes postulased
Shat nonsinalusion of £ruits and vegetables and the high
Ceroal based diess of lov inooe growp ray be rusgonsible
for the low £folic acid avatlability in these epectant
women belonging to lower 30eio=ecagomic gEOUp.
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LEMELIN, {4

SRACSANS e

Having studied the intals and avallability of
folic a0id and the intake of the zelated mutrients like
protein, iron and ascorbic acid it was whought of interess
& follo.\p Yese sslected wonen in their last trincster
of pregnanay. The waaen ware getting megular antinatal
care in the maternity health gentre and there by whes
recipiants of £0lic acid and iron spplereitation,
initially vhe esezum iron levels, heamoglobin lovels and
serum folic acid levels of these wWnen weie astimated.
There-sfter the impacs of mppleronsation of folio acid
and izon on the above indices ovor a pariodbf one moreh
was atudied, PFor want of time data for one month RPple=
mantation could alome be investigeated in the present
os;@}. T™he fwpact of supplamantation on thasa indices 16
alearly daficeed in Fig. 2.

e Japv AXon Javaels
Based on assrm iron lawsl of 20 wxaen swudied hefore
and of tan Wmmﬁf&m AcCOTALng W0 INCAK
and
definicion as high, medium and low risk grorps is
presented Table Viii,
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IMPACT OF SUPPLEMENTATIUN ON HAEMOGLOBIN,
SERUM IRON AND SERUM FOLIC ACID LEVELS.

\ﬂO

s
13437 qaw oV

" FIG. R

KEY

@ PERCENTAGE VALUE AFTER

SUPPLE VIENTATION.

ay \'!'
.-

i:—"

PERCENTAGE VALUE BEFORE
SUPPLIMENTATION.
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Betforxe Wuoa,?ommct the wnen wers
in the high risk group { < 45pg/300ml) and 30 per csnt
were in medium riskg group (43-80,9u0/100ml)s None of
thase womon ware in the 1ow risk groupy Even within tie
short period of one month of supplementation with ifron and
tolic acid the serum iron level increased, Consecquently
083 per cant of «he woman wera shif ted to the low risk
category { - 60ug/100ml) and the remaining 15 per cent ware
in the medium risk categorye None of thom wase in the high
risk categoryes This impact of supplamentation shen analysed
statistionally were significant at gmpc: csnt lavels The
individual serum iron valuos of eacdh expectaint women befogre
and aftexr suwpplementution 18 given in Appendix C The mean
valua of senum iron of epectant women hefcrs mpplementatio
vas 37.60G/300m) and it sose to T6mg/100ml within one month
of mpplaasentation, Apte and Iyengar (1970) have reported
serua iron level of CBug/100rd for mormsl exoectang mothers,
vith longer period of supplems:ntation there is a dafffnite
possibility of serum iron levels of these low incoge group
epectant wmen mising to the suggested vslues,

2 dosodebin lovelm 7
Percentage of women glassified as def icient, low and
agceptible as per ICHND {1965) standards gheir haemoglo-

bin levels from smong the expectant wome” Studied here is



given in fable IxXe, The individual hasmoglobin level before
and after swplemntation slong with mean 18 given in
Appsndix Tl

s X
HAEMOMRLOBIN LEVELS OF THE EXPECTANT WOMER

woo&unanhQQQ-Du.nnaq;annn-ﬂﬁaunﬁ

Before supplasentation arope
Iﬂw -------:---.MM‘&“W
1963 »
1o, of Peaxaune Mool Per
wongn tage vooan oantage
WD AR M A WD A A AR TR R AD R M e W T NN WGP S EeRD
pDeficions
(<99 18 90 - -
o*®
Low (93=10.,40) 2 10 : | s 25,8
(10.53+12,90 = - 13 &S
L e RS
Tosal 20 100 0 100
LB 2R O R S A I N N W AR SR R R R N W RPN R
Mgan 8,989 10,9%
L K I I I I A SR I AP R NN I SR S SPTEER S E W R W W a
S.Ds 0,38 3 0,30 1o-9% ¢ Oe74

Vo @ 60 o O O0 O A B B W W U D W W AT WD DWW D W SES

¢ Highly signifiocunt at de per cant level,



I8 is dlearly evidant fxom the Tuble that hefore
swplenentation with ixon and folic ecid $0 per cent of the
wooen: hed a positive deficiency of hasmoglobin (  9g/100ml)
and 10 per cant of shem had Jow heemoglobin level ($=30.4¢/
100ml) ¢ AfOsr smpplemantation 65 per cent of Whxm ad
acosptable Maemnglodin levels of 10,5-312,93/100m) and
someining 38 per cent wece in the category of low hasso=
globin laval, Tha nsan Salue befors spplecntation was
8+300/100ml andi one Wongh of uer Aupplomsntation the mean
Value Fo8s S0 1Us97g/100ml, 7his increcant in hassoglobin
level is stasistically significant a8 oos por omnt level.

Assseding o Gopalan (1971) and rewigar g8 4l
(1975) hammogliobin estimetion carried out £n various part:
of ths countsy en awpestant mothess shov that about 30 per
osnt of thes are ansenic 1.8, Ywy 'ave a hasmoglobin
level of 100/100ml, In a survay conducted with 1000 women
in femil Nadae hosmsgiobin lovels less than 12¢/100ml ware
found in 56 per cant of the pregnant wonen. In 18 pazont
of the psagnant waren the levels wvere lans than 95/100ml
(ruerition Sociowy of India, lapers of study group of mute
rition Society of India, 1968)e Cepalan (1972) reported
e valus of 9,9¢/100ml of lnemozlabin in the thiipd trimssts:r



of pregnandy for Indian womsn. The recomnended valuse

of hasmoglobin for epectant mothers by W0 (1975) is 11g/
100ml, In Shis stdy supplawsntation over a period of
one month wvith iron and folio acid zose the hasmoglobin
levals w0 the zange of 10,3 %0 12,9g/100ml,

izon supplesantation when oobined with &
supplasentation of folia asid s much sore effective in
raising the hasmoglobin levels than fron given alons,
Davadas 8% ales (1970) reports haemoglobin level,'10.7g
for expectant wonen of Colmbatorn distriot. The results
Of the pressnt study 1s,1ine with the veluss reported by
Davadas g% Al e Bupplamgntation over & longer period,
like ovo; the entire period of third trimpstar might
further inarease the hasmoglobin walues and ¥has place
thase wvomean in good haamoglobin status,

% dapm fa2lig a0id devels

The neen sexrum folic acid levels bafowe and after
supplometation and the classification of ¥w women studied
8 high risk, medium risk, and low riek (0 1968) grouws
is presented in rable Xy The tndividm)l ssrum folate
levels of the mxpectant women is Jiven in Appendix Rs




TRELE X
SERUN POULIC ACID LEVELS OF THR EXPECTANT WOMEN

Bafoxe A was
Speeifioasion supplonents supplanents i
{74 4] A - BT value
(1968) Hoe of PR Hos of .

WA D AN N N D N A W W N A W N AR A AR S A DI A e e W

High rish
Km‘/m() ¢ 0 - -
Madiwn sisk
(3 « SogAnl) 14 7 - - 15.08™"
LOw risk
{ > eng/ml) o —— 20 100
L R AR . d
Total 20 100 20 100
WO W A O WD A S WA Al s N B N NN A SR A IR W W W W e
) 3¢ I00/n) 10eing/And
BeDe 33 g 0488 10.1 2 122

*® [Iighly signifioant at 1 per cent lavel.

I i svidont fyom Tabhlie X that 30 per oent of the
wamen waze in the high risk group { < Ing/nl) and 70 per cany
in the medium risk grouwp (3«ng/ml) bofore suplesentasion,
oumdmmmmnmsmmcaumqm
of shem asuld he dlassed Mmlonging 9o the low risk Jroup
(76ng/mlle The mean walus for the ssrum folate lavel hefore
MPplewntation was 3.3 ng/al and Lt Al ose W 10.ing/nl.



ohe month afver mpplessntation, This incsement is statisti-~
cally signifieant gt ons per osnt level. Iyengar (1971) \
has reported that 65 per cent of the pregnant woman from ‘"
low inocome groups in India have serum folate level beslow Ing/ml,
The valuss agbtained in this stady in slightly higher duts
qulet compsruble as reported by Iyengar (1971)s Mudaliyer

25 al (1969) (1969) had obtained serum folate levels of 11 «

14 ng/ml for heolthy epectant women and 2 Sng/l for
areemic Gpectant worashle vmmsmmmcmwoﬁz\
suwplamentation {8 vary simtlar w0 those repogved in the Ny
litarvture and 1% is highly encoureging to note that -nx-a-‘f\
tation with Lion and folie auid even for a shors period {
resulwed in bringing wp the serum folate levels of these |
expectant wanen. |

¥hen the haemoglobin levels and serm folate levels
wara correlated for values heforwe and aftsr spplewntasion ¥
(Table Q)4 L8 s found that thers exint: a positive f\
coxrelation bstween ssrun folate and hasmoglobin levels
(B =e 0,683 and & 0,032 ¢



TWLE XX
CORRELATION BETMEEN MABMOGLOBIR AJD  SBRINM FOLIC ACID LEVELS

R W BN N W WA WO A W W A B

Corzulation 4 .

CE X EOR R NN RN R CECRCR W OWCR A NN A WU R W N W A A NN

Sexua folate lesvel and

Hb lavel
Before spplementasiog 0,683 S, 427 ,
4
' amm fohu lewal and g
- - D level AfUsrx ~
mmmum 0.033 _ 0,130}

LK IR K R B K B B IR BB R L BN B A A B R A

The corgrulation betwsen the food folate and serum £olate
{Table X11).
Bl XL
CORREBLATION BETHEES FOOD AND SEPUX POLATE

Cormslation 4

LR X B N N R N N R N N B N W W I N T N N A R R R R R NN N R N
Corralation hetwsen fod folave
and serus folats + 0,173

A BB R O IR IR BB A B NRE N N A A O  W WE O N R N R N

was also positive (¥ w & 0,179,



Pzom the forwgoing discussion it is evident thet
there exists s wids variasion in the intalke of folic seid
fron the diet as Gonsumsd comwonly by sxpectant women. The
avalilaptiiity of folie acid thus, consumad was also depanded
won various fagtors ililks the varisty of food eaten,
pmthlopmm&&nhm‘turmmmmm
1ike, These £agtors aupled with the soaio-eoconomic statns
of thesa loWinaome ocategexy of wonsn Neflacted in low intake
of folie aold gioh foodn in Yhe prefominatly csrsal based
Glet of thess wmen, This epparent low intahe of folate and
non avrailability sesulted in lower sesum folate levels.
Apart £xom being low in £olic acid contant, the diet of thess '

aliy A

women also ware low in prossin, iron and ascombic acid, the |

L

mmmammmmqmwonu
these mutrients in hwaan system, consecnaently the majortiey
of the women stuitied had risk evels of seivm folave, Senm
fron and defietent levels of heswoslobin. The fact what |
Wmmramﬁnoddmwy
mymmmu-mummmm\ﬁo
system of the women studied 1ndicats that mpplementation

|
wvish {xon and £folic acid definiwsly improvos she matriSionsl



&

- ——
e

status of thess ewpectant Wmne Apars fram the spple=
mentasion of iven and folic asid in the form of Sahles,
e possidility of swpplementation of these mitrients
foom food sources in thw diews coosnonly cons med by
these women cpens out nov aress of research and alse
wuld enlightend the comnon man 88 0 vhere they stand
in suses of Gwir matritionnl status and how one could
improve by modifying thelr own Gletary patearn. ’



¥ SUMMOARY AND COMCLUSION

The main objeatives of this investigation was 0o £ind
out the availabilicy of folia acid from tho dliets of a gxouwp
of expectant women belonging %9 low income Gategorye. Twenky
epectant women helonging to low=income group, attending
regularly, an antinatal clinie, and all in their third
trimestar of pregnanay balonging ®o Coimbatore cigy were
selected as the participants in shis study,

In oxdsr %o assess the folic acid intake and availa=
bility from the diets of there wxpectant women, & weighmens
susrvey was conductad {nigially in the families of selected
expectant woman. Simultancously an aliquoss of each food
iten consuned by the expectant women was collected for the
entire day, pooled, homeganised and sxysples drawn for the
analysis of folic acid, prosein, iron and ascorbic aaid.

On the sanme day 24 hoursurinary collection ws madoe,

sample drawn and analysed for froe folats., This enabled the
computation of the availakbility of folic acid from the diets

of salectsd expectant women, In oxder ¢0 study the impact

of supplamsntation of folic acid and Izon given in the antinatal
clinic, joni the same mothers, serum folate, serum Izon and
hasmoglobin levels wore estimated initially and ons month

af ter supplemsntations The salient £indings ares-



p
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L T

Se

: this increment was significant at ons per aoent leval,

The mean folic asid content of the diets of tho
expectant swomen studied were 193,.22g of free- folate
and 470ug of fotal folstey These valuess were well
with in tha range reported ia the literature.

The nean inctaks of protein, iron, and ..asconkic acgid

vare 30,89, 19.4g, 22wy respectively. Intake of €1y
these nmusrients wene. ngarly 18 to 50 per cent deficis
wvhan compared 0 recomended allowances of ICMR
{1976) o

The mean availability of felic acid from the diets
of whe epectnt women studied were 43.1 per asnt,

initially 70 per cant of the woman studied were

in the high risk group as far senum iren level and

30 per cant Ln low risk groups Ons month after Pple~
mentation, Only 1S per cent wers in msdium risk

group and 85 per cent in low xisk groups This
Ancrement in senm {ron level was significant at

ong per cont levels

The mean :witind Hasmoglodin level of the expectant

women studied was 8,99/100ml, One month after suwple-

mantation,the pean valus increased to 10,97g/100m) and



[ 19 The msan serum folig o firidiz level was 3,3ng/ml
inigially and {t rods to 10,ing/al ons month after
suwpplenantation, this incre ent was significant
at 1 per cent level,

Te Tholrcexisted a low positive correlation between
sexun folate level and hmemoglobin level before
(91 = 30,683) an: after (rw04032) supplomentation,
food folata and sernm folate (r « ¢+ 0,173)

A fow problen and limitations were encounted dy
the finvestigator while under—taking this study.
Standardigsation of the technique itself was a
challange as L€ was & naw efforxt in the laboratorys
Secondly since it involves expectant women.
Colleation of food, urine and serun for analysis
% bhe limitted only %o & swall sample dus %0 want
of time, baociuse ocolleation £xom hunan subject
aspecially during pregnancys And ahowe -u’
microbiological assays involved, lenjthy and:
lanorious procedure, These the choice of small
sample. .

1§ may howevar be wsll concluded that this investie
gation can be taken as beginning of & seryes of iiwastigation
that ocould follow, This study clearly éminys out the
fact that there is a wide wvariation i the intaks and
availabilitvy of Polic acid £rom the dlets comnonly consumed,
by the expectant womens Availability of folio acid isto



57

a great extent dspendent won various factors. And in on
predominantly creal based diet it is very low. Coupled
with low intaks of folis acid, low availability frxom such
élets, and the low intake of associated matrients like
protain iron and ascorbic acid, sxpectant women under
this socic-economic category are classed as women belon-
ging tt©o high risk, and non acosptable category when their
ssrum folate, serum iron, and hasmoglobin levels ase
considerad., Supplemsntation with iron and folic acid
tablet aven over a short period of one month resultad in
& rsmarkable isprovement, Hencs it leads one o postulate
that sypplesentation of commonly consumed diet of the
epectant women with the foods rich in hamatopoietic
mitrisnt with-in then socio-economic,gultural reach oculd
wsll improve their mutritiomal profile of these women.

This leads %0 new areas of roseaxch and few

recommandsd onaes are:

i« Study of folats intake and gvailabilicy
fxom the diets of various population group
on & larxge saple.



4

study of the effect of possible factoxs
in foods that afieut the absorption and
avallablility

Influence of peooessing inoluding cooking
on folate availabilisy

mxmmtim stodies with synthetia and
mtinal, foods containing hasmasppolwtin
mutrient on the availabilicy of folate in
diffaxent mhuon Grovp ¢
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APPERDIX A

MICROBIOLOGICAL ABBAY OF POLIC ACID

Al
Estimation of folic acid by Microbiological assay.

Exinginles

Miarobioclogical methods are based on the abservation
that certain micro-organisms require specific mtrients for
growth, Using & basal medium complete in all the aspects
exvept for the matrient under test, growth responses of the
organism, are Compared quantitatively with standard and
unknown solutions

Eithor the mold or the turdidity produced by the
organism is msasured 0 detaxmine the extsnt of growth and
these by the anount of muSrient in ths test solution,

Sxganism useds
Lassobacillus cngef Aton 746%

3¢ Reagents Requirgds

3« Selution s

Dissolve 239 each Kit, PO, and Kg HPO wh distilled
wvater and smkxse W the volune 90 230ml,
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2. 3Salt solution Bs

DPissolve the following in distilled water, add 3
drops of con Hel and made up the volume €& 250ml,

Mg 80, 20 =310.0gme
Nagl = 0.5gms
PeSalfy W20 «0.5qms
M@e04 H20 - 0.5gus
3. V utl

Thiamine hydrochloride «20ng
Miocotinic acid =20mg
Pe.amino beansoic acid «30mg
Ca.pantothsnate =20mg
Pyridoxime hychochloride =5 0mg

Biotin solution 100ug/ml =iml

Dissolve the above in about 100ml distilled water
and add ¢0 this solution, 20mg riboflavin in distalled watar
and prepared with the use of few drops of acetic acid and, gentle
warning U} necessary. Finally make up the volume of witamin
solution © 200ml,
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Ls Ixyptophan solution Oe2X;

Dissolve 1g Ls Tryptophan ia distilled water using a
few drxops of conc Hel, and makeup the volums ¢o 500ml,

8. L« Cysting solution Q,8K:

Dissolve 5¢g of L, Cystine in distilled water
using a few drops of Wux‘andmxe\p the volune @0
500ml »

6. Do Lajaping golution = ¢
Dissolve 2g of DL.alanin ia distilled wmtar and
make up the voluma %0 100ml,

¥o REanthip solution = 0.2¢
Dissolve 200mg of xanthin in distilled water using
a few dxops of ooncm‘andmknqp the volume %0 100ml,

200mg of each adenine Hel, guanine 804, ard uracil
in distililed water using few ml of conc Hcl and make W

the volums to 100ml,

9. Psptone golution - €

Dissolve 4g of DEFCO peptons in distilled water and
adjust the 4’3_1;4 of thae solution % 3.0 wsing con Hal and make
up the volum to 100ml, add to this solution 29 of mtnead_
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chervoal stir for 30 mimites and £ilters Repeat the
treatnant witgh charcoal and filtration 90 or more time,

Dissolve 100g of Hydro proteir. .. & hydrolysate
obtained frxom Bengal comamity, ooy Ltd,, Caloutta, in
about 90Gnl distillad water with aid of heat ¢ necessary.

A just the PH of the solution 0 3,% using 40 per cent
sodium hydroxide solution and maike up the volume to one
Aitre, Stix the sclution with 20g activated charcoal for
30 minutes and filters Repeat the charooal treatment for
throe times o more 1f the blank: value 3, 4 tha inoculated
blank vzlua 12 high the charcoal txeatment may ba dons

once WoOYE) s

Protsin hydrolysats solution suggested is an slter-
nate for casein hydrolysate solution normally used, Por
preparation of ths corwentional c¢asein hydrolysats solution
see Pree sample method vitamin assay published by Association
of Vitamin chemist,

13s 2tandaxd Folig acid solytiom
Dissolwve 10mg &f pure pteroyl glutiymic acid ia

100l of 0.8 per cent sodium biscarbonate solution and
store at 3-4°c.
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12, [Ialic agid atandard SOluSiOmps

{%e be prepared on the day of use) Diluts the stock
standard folig acid solution ¢to give folig¢ acid concentration

of 100pg/ml,

(To bes prepared on the day of use) Prwpare a' X
solution of ascorbic acid in wvater and stir the solution
with activated charecal {about 400mg/100ml) for 15 minutes
and filter {an spproximataly) 40 per cent solution would be
obtained by this procadure) Add to this filterats an oqual
volune of O.2n sodium phosphate buffer PHs4 and adjust the
PH to 6,1 with 10 per cent sodium hydroxide. The solution
is further dalluted to two fold, 6o obtained an approximatsly
3 per ocent ascorbic aaid in 0,05 phosphate buffaer,

Bainwsnance of She ulures

The culter: is maintatned for tightly tresfer in
agar stends propared as follows:

. Anhydxous gluasose «-10g
Sodium accetate, 320 =17
DEFCO peptone - 3g
Salt solution A =2.3m)

S8alt solution B =3¢ 5ml



In adout 400ml distilled water, Adjust the .
solution %O PH 6.8 using 40 per cent sodium hyxzhuxide and
mnke Wp the volume to 500ml. 7o the above solution add
7+5g of agar and dissolve agar by heating the miare.
While the solution &% still hot disperse approximately 10'ml
of it o different tubes (6 x 3/4), Plug the tubs with
cotton arxi sterlime them by autaclaving for 19 mimutes at
151 pressure, Btore the tubes at 244°a when not in usq.

Respazation of _dpoculum

The inboulun is o be prepared on the day prior
%0 the day of sssay Dby txansferring ceslls £rom the stodk
aulture tabe ¢to & sterile inoculum tubo which is prepared
in the wamg way as above hy cnitiing addition of agarxe

Iin order t0 weash the organiem, frec of contamination
with folle acid, transfer tho incubulaed inoculwa into a
sterile 50ml centrifuge tabe plugged with cotton, The
cotbon should be placed and held in position by a rukber
band, that it is not sunnked into the tubs during centrifugae
tion. Alternativaly sterils scrow capped centrifuged tubes
can be used,



Centrifuge ths inmoculum and discared the supor-
Ratent suspend e oslls in 10ml of sterile nonml ealine
and genurifuje agaia. Afwer pepeating this piovess of
washing two or more times, £inally: suspend the osils in
sufficient amount of sterile normal salime to yield a
d/u.quy opalencent suspansion,

Emmazation of begal mpdiyey
Gﬂml o
aodi,m‘ asatavte FH20 «5.6gme
Protein hydrolysate
soluticn «30ml

LJIsyptopiut salution «Sal
LeCyatine «5ml
DL salanine volution ~iml
Peptons solution =imk
Salt solution A «Sml
salt solution B =5al
Adenine guanine, wmsail

solution oiml
Xanthine solution =iml
Visamin solution «2ml

Digaolws 1in adbout Toml of wmter adjust the PH ¢to
6.8 wsing 40 parx asnt sodium hydraide and mnds vp the
voluma 20 100ml andt £ilotar,
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To 05l serum and 8.5ml of 0,05ml sodium phoephate
buffer : . 6.1 {prepared by diluting 4 fold the 0.2m sodium
phosphats buffer) and addrone par cent ml of ons per cent
and ascorbic acid phosphats uffer PH 6.icutoclave, the
aixture for 10 mimites at 15 lbs pressure cool and maks up
the volums t0 30-50ml to obtain f£inal concentration approxi-
mately 60-80pg of folic acid/ml and fi)ter,.

ASBaY procedupgs

Set W light Guplicate sets of test tiéhe and ¢0
oach tabe and iml of 0,2% asaoorbic acld phosphats buffer,
Prepared by diluting 4 £0ld of the 1% ascorbic acid phosphate
buffer, Two sets of tubes serve as 3610 hlank (nne as the
inoculated blank, and one as the un inoculated blank),
To the other tubes add sucocessively in &plicate 0.5 1, 1.5,
2:0, 3,0 and 4.,0m)l of folic acid working standard equivalent
to 50, 100, 150, 200, 300, 400pg of folis acid respectively.
Make wp the voluma of sach tube including msezro bxlané to a
total volums of Sml with 4istilled wmter,

Isst golusions

Pive tubes would bs required (singly or in duplie
cats) for sach of the sample to bs analysed, Add to these



tubes Iespectively 0.5, 332, 3.4° of the dilutsd serum
axtract extract prepared as discribed sarlier, Add iml of
D+23 asaorbic acid phosphate buffer, © all ths tubes and
make the ®otal volume Sml with distilled water,

70 all the (standarxd tests) &dd Sml of double
strength basal medium plug the tubes with cotton and auto
calave £or 12 mimites at a pressure of 121b/square inch cool the
tubes (axcept the met of tubes which serve as uninnoculated
blank) with ons oF two drop of the washed innoculum prepared
as earlier incubate tha tube at 37°c for 36 to 42 hours and
at ths end of this period measure turbidity in a ocalorie
meter using 660 f£ilter and setting the ifnstrument for
X0 Cptical density with inoculated blank, Plot the
optical dsnsity against concentration of folic acid.

Read from the standard Curve the conosntration of folic
in the test solution,

Sadgulations

For & valisd assay the conocentration per ml of
the test solution at Aifferent level should agres with
in 10-19%, Awverage the value obtain with different
lovals of ths test sclution and folic acid content/ml of
serum,



The mothod of ood folate assay was based on that of
Lakshish and Ramastri (1969) with élight modification, Each
£o0d sanple (6+104g) was homogenished in 40ml of 2 phosphate

buffer,

Exparacion of 3 pos Puffar -
Nag Hpo, F,0-35, 5899/1 iitres
ngbo‘ €120 = 31 202g/11iterd
nuvm;uaznpoc 310 280ml of

Ha Hipod w m,a

Ad4d 0 this 1000ml of H20 adjust PH 7.2 Ad4 10g of
asoorbic acid) At PH ?.3jfbonmm 0s %% ascorbate.

The volume was mads up to 50ml with i1 ffer, 7The
homgenate was mutoclave at & low pressure 151b of 135 minuls after
ocooling to soom tamperaturs, 7The homognenate was adjust to
4¢5s The final volume of the axtract was made upto 100ml with
atstilled H,0 and £1ltersted.

For the deteamination of total folate, activity $.0ml
L aw b L
of the adbove filtsrats was auuwmba.m"“o.m acetate
* "
buffer per PH 4.5,



Ereparation of acetable Nffen
Sodium acetate an hydzfu’u
Glacial aecefic acid
ror PH 4.4 acefic acid
71,0ml
PH 31.,0ml

Adjust Ph to 4.5

16.49/14¢
11.5al/11¢

Na occelatbe.

%ml
20ml

Add O.5ml of 100m Mecrompito ethanol or 2% ascorbic
acid buffer.0.2ml plasma was added $0 Gourse conjucase
%0 hydro-lifse poly glutamate to give total folaleccongcnination
of the test sample. The tube was layord with a few
drops of toluene incubated overmight at 37°Ce After
incubation the sample: werc«diluted suitably before

folate dGstamination



APPENDIX B

PROTBIN, IRON AND ABCORBIC ACID CONTENT IR THE DIET OF THE
EXPECTANT WOMER

No, inm:atn i.f: s:g 4ug:s::c acid
1. 26,7 254 22.6
2. 29.8 20,0 16,9
3¢ 28,7 7.4 21,0
4o 32.3 15,0 26,7
Se 2646 18,0 207
6, 3404 17,8 20,6
Te 39.% 18,9 38,1

" B 33.3 19,5 1240
9o 26,0 ' 15.4 38,0

10, 32.3 37,0 2943

11, 27.3 14,6 22.0

12. 28.4 28.4 29,7

13 35.4 22,0 23,6

14, 8.3 21.7 16,5

15, 23.4 16,5 14.4

168, 29,0 14,8 18,5

17. .4 14,0 . 38,3

18, 21,7 18,3 24,0

19, 26,6 14.4 23,0

20, 1.7 12,6 29,0

—H- R H

z 5«.9 ?‘8



APPERDIX €
SERUM IRON LEVELS OF THE EXPECTANT WOMEN

W D WD AP WS D B EN AN D AP VR UG W G ED s NP AP W WD WS W AN WD N AN R A e e

Serum iron beforw Seruws iron aftar
NHoe 3ﬂgz£3wm :E%amuum
B N N T R
I 33 67
2. : 42 ™
3e 7 58
4 , S0 - 1000
L 33 I L
6 = 33 ”
Te ‘ 45 22
Be 42 83
P : 27 58
10, 46 91
11. 7 34 67
12, 33 58
13 ’ 42 : 89
- 144 so 75
13, - 27 67
6. 34 n
17 »n K
18 42 99
9. 46 %2
20 a3 n
R e U U S g U U P U Y
Mean = 37,6 Mean = 76,0

BaDs w 37,646,4 SeDy » 76 £ 1140



APPENDIR D
HAEMOGLOBIN LEVELS OF THE EXPECTANT WOMEN

@ W A W SR R W S A AR A GRS S B O G A W B A SR N S W AN W s W G AR W R e e

Bafore supplementation MM etar

Hoe Hawooglobin g/100 m aupplsasntaticn Haom
gln.g/100ml -
i g U U A S T
8.2 10,3
2. 8.5 1.6
3 7.7 0.4
4. 9.1 12.0
Se 8.9 10.3
6o 8.0 10,9
T. el 12,4
8. 8.9 11.5
9 8.9 11.8
10, T 9.8
11. 8.5 11.3
13 Ee2 11.8
13, 8e3 11.5
14. 8.4 10,0
15« 8.9 10,8
16, Te? 9.8
7. 8.8 11.3
" 18, 88 10,1
19. B.4 9.8
20, 8.0 11.8
" e W e e e W WA e s e @ m m w
Mean » 8,38 Mean = 10,97
8.De = 8,38 2 8Dy = 10,9074

- = 35,6



APPENDIX R
SERUM FOLIC ACID LEVELS OF Tiig EXPECTANT WOMEN

Serum foX acid lsval terma folic acid level

No mr:n Wztx— after ywum _
B N L X e N

1 3.6 11.5

26 440 11.6

3 4.4 12,4

4 3.2 104

S 4.4 %2.0

6. 2.4 10.0

Te 2.4 8.4

8, 2.8 9.4

8 3.6 10,4

10, 3.2 10,0

11, 4ol 12,0
12. 4o 10,9
13 3e2 10.3

14e 4.0 11,2
13, 2.0 8.8
16, 3.4 8.4
1%. 3.0 8,6
18, 3.4 9.0
19. 3.3 8.8
20. 2.8 8ok
W N M s e W B W
Hoan = Je3 ¥ean = 10,14

BeDy » 3032 C.68 84De w 10,8 2 3..3’



