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caarexs 2

INTMODUCTION

SA mother is a mother still
“Ihe holdest thimg alive® » Coleridge

"There is none 10 all shie 9014 hollow wvortd
No fountain of desp streng deagthless love
save $hat within a wother's Reart® « Romnd

Sho dravest bagttie that ever wme forght
aball 1 tell you vheve méd wvhen? _
Ga the mps of the worid you will find 1% met
Yor 1t was fosght by the uotheys of nem®
* Joaquin Milles

Such are the sectiaents agooried by poets $0 mothers
amd motherbood,

i Zas Jenig Desn understood tkat, *4he hand that
roeks She ervdie is the hand tbat rules the weridl,
T™arckerey Rig rightly mid Shat *lbther” is the name
of God 4a the 1ips &nd hoarts & ahildren,

As the fuueus esononist « Cartoonist Pilee tedid
says the devdlopaent nf nuw comatry ean dDe adjndged My
the gtatus of voumm in that countiy, ethers Light the
urevess battle during proguamey, jartufition and marsng,
I8 1s thercfore of ntmnst fmporiance that they are previded
with 00d nutritien especially during these cocestfong of



increansed puysiclvgiool bdburden, Yes ene of the st
neglocted subjeots in thad of the meirition of wewan,
Men as bread vimners cousune e liew's share of the
foatlyts food, Ihe rest is siared Ly the ehildren

and euly thw last mvrual rexches the voman of tie house,
¥hen She mthor bags sdoequate natrition, 1% means thatd
adeognte nutritiou te the vioie family and the owuntry
bag bem offered. gtuee henlthy mathers wmenma heal thy
ochildren aud healtly fature citizens of the natien,

' Of all the different stages inm & o vewqn's 1ife,
laotation makes a§ hevy demnd em the mutrients
supplied to the mother, Lugtation S & prosers umder
the centrol of payohelogloal, meuwrchormenal ad
miritional facter>, Por $he firet nine months of
independant life, she iafant esn be sousidercd as an
mtoregentate or external foetus with She breast taking
the place af placenta (Jellige »d Jellife, 8979)e
Blelegical bDrsasl fecding under village ofreun:taness
is a 24 howur phengnens with wmny feeds given at nighs
(Thenpeon and Mack, 1979)¢

In & study of the Hill trikes of touth Imitn,
Belavady and Coworkers (197t1) foumd that the mothers
continue to brens§ f£sed 111) atlenst tAe emd of thwe
Seoend year, Veanin: was delorained by the enset of
the aext preguanecy and net bWy amy definite ideas ar
beliefs reganiing the optinc] Sime for weaming, ezt
feeding itself was done en demud and nel rovoriing to
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schednl e,

Unlike in pregnonoy, the nersing mother nseis larger
amounts Of body bullding, protective and enmengy yielding
feods to enchle the secretisn of milk (Sivert gt 41.,1900),
Both in kind and apount, the foold enden ly the msursisg
mothers in peor Indiam eoumuinities deen met differ firem
that ecmsumed durimg pregnansy, or at any other $ime,

{ susokar g% 8l.p 1982),

D4es uurveys oayviod sut fu 8 soriss of poor Indian
women iB differeut stages ¢f lactution have shewn that
the diess were growly inademite in ssveral aanecds,
(Devadas 2§ uley 1976 und Seweswarns o 98 gl.p 1998),
Min on the eheamtioal ceomposition Of breast milk (Mayes
and Hodwell, 1953) ires wowea of poor Indian egmmintiies
compared well with those obtained from well mourished
mother:, It hsp semoe bewn ashown that Indian wothors
kaop up the guality ox dwsast miiX by withlraying sntrients
from taelir oun hilood; Ddones ant munoles for ke formmtien
of uilk, since their fnadeunate diet (s YW fiself ineapudle
of providing the muirienia feor satisfaetory milk preductism,
Helning and King (198A) have showm that allk produstien
iz mmintained at the expense of the mother's resosves,

A 1actating moether ons wee a wiriety of raw mmiertiale
and acke thea into a highly epecialised and complex liymid
foui with & vastage of less than 10 pereent ie¢,, about
ainely peroent of the extm fooi, She mursing wmother
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eats is regained as breast =11k ( Moupson gt gl., 1984),
The uut produotion is Ihiia anousts %0 )87 million
tomnes, Tho value of Human milk hes beem estimnted to .
be 3,05 wiilion rupees. This hue beem Based en the
ansump tiohh tuad Brecet feeding is enrried oat for ene

/ year by 30 percent of the moshers, iven this wuder
estimnte of aveilabdle huwon nilk iu indis would dewmsnstrnte
what & greatd asset we have im dnis Loy There §8 me
suitadle sabstituts thad we oan offer fur ihis satupal
saby food in dhe luase!fute futwre, (Gopdan am! Mlawedy,
197%)s- Niatatsh2d volnaw of milk in ob-arvei only in
euges Of sovnre walnubrition, amannin, infoctions ste,
whick affcut Lhe waternal reflexer notabdly doo 0 eavireon-
sental and peyehebogial streass,. (Ata)ah e al,, 1963)

Indtla is 8 goor eouniry wish avarly 63 pereesmt of
her people Living delow She poverty line,. Mamy a
fuaily in a0 poorer ¢lasues of society eam hapdly
afford a bare square moul & day, (meanti, M, 1976), Tet
the laotaiing mether of the lower ancedo coonowie groap
needs an adeynate iniake of she esgoniial uetrients to
help the iunfont to f$ide Surougd the Anttial difffeult
period of 1irfe during which growth and devoloyoent proeeed
at .o veoslervied pegey (evadass, g§ al., 1982).

The Lnndequasy of food for the leogtiting methevs

is furidor gguravated by feod fads, mton?m and
witioh affeet their nutrition appreciablys Boliefs in
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nutritionn]l demnnds durimg laetation, yeot infermation
regarding the precise nmtritional demands is lacking,

Galy wery seanty infornation regnyding the awiladility
of nutrients for the Iniiapn nursing mother s aweiladle,
Thercfere, this study aimed at deternining the retention
of seme 0of the essmntial matrients and traee nilneruls is
lastating women, fed om low ocos$ locally awiladle diet
aixtures formulated acocordingly to cater to their require-
ments as speeifiod by the IOIM,

The study was eoncusted on six selected lactating
women in $he nearty village Govemur in “erianaickempalayan
bloek,
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REVIRY OF LITRRATURE

™e roviev of litegutare pertataing o the topis
*Availability of nutrients from loeally aveiladle lew
cost diet mixtmres %0 lagtating veam®, has boen
deserided under the folleowing headings;

Matesnal piysiologieal adjustummts during lastation
Nutritional regmirements during lactation

iffect of matermal nutrition on lastatien

iffect of distary supplenmiation

Moavailadiliy of nulrients during lastation

r *PE2P?2

Batemal shvelslexionl adisstuents during legtotion

The phyeiolegien) developmmts for lagthetiea begin
during the later part of pregusmcy (idigashi, 196%),
Alterations eosur in
) Gencrel metadelian.

The B6i inoreased hy about 18 percens during lactatics,
Homse the imcrease in resting axygen requirement csatimues
te bo 10 peroeat adeve the non pregaand, nen lastating
wonm (widdewvsem, 1977).

1) Zusar astaholism

The sugey netadeldésm vhich is glusese omtred in
the nes pregosatl, nou lagtating wemem, bdesoweos
triglyeeride ecntired duriag pregnancy and the saset of



lagtation, ilowever with the prodmuotios og mtare silk
the energy metabolism beeonmes gluecse centred again
( stotmgrimedotsir, g} al., 1980)

111)  fak metabeidan
During mormal pregaancy 2 kg of fat is deposited

{viddowson, 1979)y These stores of 1ipids are am impertant
bugffer te ensure adequate fat resourees during Jactatien
vien endoorine mechamiems fawar fat Sransfer to the

infant, (
leod 11pid Levels are slemted during the fived

menths of lagtatien { Aurell and Cramer, 1979) and fatty
acid gynthesis repidly deslimes (full, 1977)., Essential
fatly aeid distridution withis wmilk fat depends em the
Aistridution within amternal tissues (Xiechels and Niehels,
1901),

?nt stored during preguaney msakes & major eoantri-
bution to the mmergy eost of lastation, Its modilisatioa
is wnder horwosal, rather tham dietary esatrul (Naismith,

28 ades 1983),
av) Lratein netsholism
Mlasms tramsferrin lovels inerense in the maternal

organien during lactation, Its comeentiyutien pareilels
that of lagteferrin in huwa uilk (Fovier, 197%),

Aat studies have revealed that lagtation effoeted
280 loss oa bdody preteius dut 60 perevnt of the Seotal
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body protein was wmobilised into milk, Freteins supplementoed
wore more efficiently used in lastating rets than by virgin
ocsntrole (Natenith gt 4l., 1983)

Mgreainerels = jedime end Potassimm

During early lastation eelustral milk has ingreased
sedins ocengentiration vhieh diminishes repidiy ever a
fortnighli This level rveduoed %o 2 a ¢/l and the potassinm
devel te A n@lll at J=A mnths of lastation, (Xeenan, 1961),

he velune of milk predueed is a funetion of the
rate of synthesis of lactese in the alveslar cells, Mis t'
trapping of eswolar forees in the huwnu is thought te de
respensible for the sodiumg petassiom esacmtmtion in
uilk, The mtioc of Sedium §  etassima 1 a reflection
of the intragellular site in vhich lactese is gynthestised
( Poaker, 1976),

Salelng
During lastatien 0,5 g/day of enleimm is denaged

te the infant threugh brenst aflk ( Pitkin, 19735) enleium
and phosphorue levels decreage during pregnangy, Their
osncentzntions inerense $o the noa prgamnt Levels during
lastation (Kirkland, 198%),

Domelsen et al., (1962) have shserved that frequent
pregunmmeties wvith long eopicus laetation deplete the
of
wvoman's body /enleium, Ascording te damen gf gl., (1993
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sufficiont veserves may be duil$ up durimg pregoaney se
thag during lagtation lesses are net deletrions,

Aeus

iren stores amsunt to 3300 mg 1P £ nerwal wouen
(viddewson amd Lickersea, 1933), Ouriag lastatios 1,0 mg
of fron 1o mobilined inte milk { Plesiane ant Guthrie, 1976€)
Infont iren stores are independant of maternal steres
(Dalleom, 33 4lee 1990)

irsne atneridn -~ JARS
A woaen bdas 1,3 g of xime im hor body (viddowsonm

aid Diekeroen, 19 3)s This ifucreases o 1,7 g during
prognansy amd lagtasien (Sehraer and Callowsy, 1963),

SN

80 mg of cepper are present in the adult woms
{ Vaughom, 1972)s 0.8 wug of sop.or are pooresod pexr day
in Dreast milk (eber smd Tembearling, 1990)3 Pellowing
delivsry the maternal serva copper levels doeline ever
sevesral wnths, Mirs i due 6 he drein through breast
utlk (samm, gi gl., 1990)

Copper coneemtretion {n hamn milk decrenses slighily
with the predustion of maturo uilk but has e relation %0
mternal copper intake (Voort ot a),, 1950), Geower sime
ent mere esopper has bee reported im sernm during lastaties,
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Eas. Saluble Fitculine
JAtaoin i1 The matermal serun Jevels of 2% hydroxy amd
1, 83 dthydroxy vitamin ® remain elevaiod during
teqiation, Thend L1ovele porellel dhe gerun
wncentration 92 prolactin, (iand and elemea,
1979)s covun payatborncme level was deorensed
vith incressod oaloiem and asgnesiun levals {uneer,
4t Bheo 1992)s
Yiteasn A3 Reod Levele of vitenin A 4n Juctating wemen
rocetving adecwte intike o the viteuic are
clovated 6 waeky afSer delivery (Gol and Parkinson,
1976)«

Jitamin §. Gcorun Jevelo of the vitauin are sligitly
raised and $8: Yoval in calustras Jureilals scren
leveln (Mritn and Eaxlay, 1777)e

JAkondn d. #Aetadolism Bus NOS deen dirvotly invesgigated
in ‘“.wmn.

satar ipleble Vitoning
Jisanin €. Wternnl bload levols decressed to 30 pereent

Aof the normal during lactation ('aon and iivers,
1977)s Ne inarvense in eoncenisntion was meted
agtor adainistrution of ¢ mmpploamts {thsuns

2 Al 1979)

J.Samnlax. Riabolisn
The scneontration of rideflavin ingrcase: bWy
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pereent ia maternal ciremladion, IS decrcasss ;n prolomged
lactation (Naismith, 1980),

™he efficiency ef eoaversion of tyyptophan to aiaein
49 imsreased during lastasion {Whewns g3 4le, 1979)¢

Magernal serun ecnnemmiration of pyridoxime are
inoreased during early lzetation, In mature milk the
congentruiion is sixteen times greater tham in materasal
bleod Jevels (Thomns g% al.e 2979)e
Shenzes 40 My Yeisht and OCompegidige

Indian wvenen from rural esarmmities gaim detween 3
and 7 kg in weight as asoommted by the insreased diood

volume, developnent ¢f mmmmnsy glands amd deponition
of bedy fas in the mother (Gopalan and Belawmdy, 1967),

Inspite of prelionged lastation Indian mothers showed
0o welight less, Veight 1oss was mgked 2y exeessive
Mydration, T™he inereases in dody water parelled desline
1n bedy tas (Gopelam and Venkatachalam, 1967),

Mowever Dalton and Allem, (1993) wrepert ithat amthro-
pomeirie weasurensnis deocreased at sites on the trunk bt
B0t On thc limbs Guring lasiatien,

Butte gi al., (1984) have shownn that mursimg women
of the devel oped comiries lest 8§ peroent of dedy weight
over & months of lastatiom,
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B tritiemel desmiremsnts daring joetotisg
The additional requirensnts for lactation are
eomputed froa the volume of wilk seorcted, The estimbed
volume of uilk seereted, 1is 400-600 ml/day by the mether
belonging to the lever sesie essncaic grewp in Indie
(ane, 1976),

Though breast milk is ecsily avcilable frem the
mother, breast feesding iapeses greater straia en her
then pregnaney. In erder 40 breast feed her infant
vithout any wndue strain en her owm body, she i
continme o oat more feeds than the non pregnaat, . .Nom
Jactating women (Guthrie, 1973 NIN, 19765 Robert,
1979)s Iif these Gemands are net et the Realth of
the mether is dound to suffer { Prema, 19680; Chatley,
1993)s It &5 usually sufficient that afdftionsl amounts
of the same types of £0ed that she nermlly ecnsumes
with special attention %0 fluid imtake amd sources of
onloinm and aneondis asid are provided (verthingtem
28 Aleo 19773 sims, 1978)

In the work of Shukers and Magy gt 8.0 it was
fownd that, ‘Lastatien imereases the feod demands of
the wother nbnﬂuulr 60 peresnt over amid adove that

of pregnemey?,
Saluriss

Gm She Dasis of secrotiem Of 090 M of milk, and
S0 peroent efficiemey of esnversiem of dietazry mergy



8ty

inte milk emergy amd taking into ascouwnt the ceatridation
of emergy frem fat steres duilt wp during pregnaney it
was recommended that additionn]l emergy 2lloewamee during
lagtation sheuld be 300 Kk Cal/day for the 21irxt six
wathe, Lagtation upte ene year ealls for an exire
allowenee ¢f 400 X Cal/day,

Zrstsina

The average pretein content of dreast sillk ot
Indian wvomen 19 1,8 g/dd, The effieimqy of cenversien
of dietary protein is net nowm and A8 s gmerally
assumed that protein is used for milk protein gynthesis
as efficiently as for body protein gyuthesis, The
pretein allowanee is given as 23 g/day for 0-6 weunths
of lastation,

£aks

. Breast milk secreted during a day eemtains betwesn
Sand S g of KFA, The efficiensy ef esxversica ef
dietary EFA to milk EPA §s Dot Mmoun, A level of §
perecsnt emergy shrowgh WFA s rogommended,

Acen

In additien t0 the Dasal lesses, iren is lest
Sthrongh breast milk, The csnomtratiion of frea ia
dreast uilk 1s about 0,18 mg/dly Decamse of lastational
anemorThoeta § g of irem wvhich would have deem othervise
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lest, 1o saved and ecmpensates for the irem lees tarough
milk, ienee Shere appears $0 beo me meed for additiemal}
allowanees during lastatien,

Saladun

The caleins content ¢f dreast milk varies detween
30 and A0 wg/@1, and the tetal ealefum lest through milk
4s abeut Y00 mg/day, The level of enleimm whioch weunld
result in sueh retentien is 1t exagtly kmowm, m iatake
of adout 4 g of snleium dafly may be expected o oover
the nesds of pregarant and lasgtating wemen, |

IAsamia i

The addaiticnal reguirenmts are ecaloulated ea the
dagis o2 the vitamin A, seereted is milk, The vitamin A
¥ content of dreast milk of NMdimm vemen is 81 mg/dl,

400 ag enn de given for Indden wemen for 0=6 wsaths of
lagtation,

Iisasin B

he requirenamts for vitanin D during lactatien
18 higher sinee snleium metadeolica is wier physielegieal
stress, M0 14 of vitanin D has beem recommended,

Zitanin €.

The additionnl needs daring lagtatieon are enleulated
on the dasies of vitamin C secrcted {n wilk, Studies have
shown that 2,6 ng/d) of vitanin € are seereted in dreast
ailk, The ICMR had recomwended 13 mg of vitanin € peor
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day during lagtotiem, e presont eomuifttee has recemsended
A0 ag/day, Additional meeds are based on the amswmt of
aseerdie acid meeded %0 maintain somoentrations of the
vitanin {a lensoeytes,

Jalamine

In breast ailk 1s belev 13 /{ /a), The maxtimaa
coneemtretion was 80 /¢/dl, Thiasine allewanee is
caleoulated ou dasis Of energy allowance of 0,5 fy /1000
oaleries,

Aikflovin

Breast milk esmtains 17 [V ef ridefinvin per 100 ml,
he reguirentnts oan be computed £0r normsl sudjects oa
the dasis of 0,6 mg/1000 K ealories,

Hhaado

The niedtinie acid eontent of Dreast milk in Dadian
womon raages from 100-1%0 /¢ /dl, bietery allewanees
tor niasin have been fixed at 6,6 ag nincin ejuival mis
per 3000 K Onle during lastatien,

Sxxidaning

" Studies Bave shews that mere thap A ug of vitenin B
are required $o maintain the plassn levels of yyridexal
phosphate, '
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C. Bitect of ‘ajernel Nwirition of lratatien
Studies have shown that poer dietarxy intake and
sutri tional estattus of noraing wthera vore net rofl ested

in the esmomtiration of mutriemts and other esngtituamis
of breast ailk (Letdy g) alse 1977)
of

vomen of poor commmnities are in & state cemtinuous
laugtation, threughesut $the child dearing period of their
1ives, Molnuiritioa affects the Guantity of dreast wmilk
though She qual ity eenpares will with She dreast milk
of well neurished yomm (Gopalon nnd Delawndy, 1968),
Volane ¢f unilk output is ales govemned by the siage
of lactatisn (belavady g3 al., 1970)

Severe degress of minsutrition remarimily dimiaish
the milk out put (Pariecha, 1937)s MNethers delunging
te the peer communities secrete Detveen 490 and 600 g
of milk in tvemly fear dDours ( Mhalsanikar and Patwerdhan
1963%).

the eenemtrntions of fot and vitaning A, B and
€ are lower ia wilk samples of mlnsurished wothers
than these in the breast silk of their well mourished
esunter parts (Ghonk, 198%)

Food fads and beliefs regarding et el osld feeds
and galasiagegues alest coniridbute $0 minuiri tton whioch
has an fmpaet on lagtation ampng wouen of the lower
sesie ocssnonic gwup { wrews, 1976),
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Apart frem salmmtvitisa, aemaemin, infections amd
fagtore affeeting thie mmternal reflexes mm;/-nn-
mental and payeholegionl stress aleo prodused a redustion
in breast milk outpus {Mad g§ gl., 1977)s Mmxiewy,
mmgerdainity and lask of interest futerfere vwith the
letdown reflex and failure of lagtation eusures (Jellife
and Jelliet, 1978),

nadeguasy of nilk, Dreast pobklems, refusal of
the ingtant %0 be fod, 1llmess, werh, stuly e
holiday of the mothers may poss prodlems during lastatien,
fransitional lagtatienal erisis may eceur due (o emtions
oF fatigue, menstiruation and for mo dl ear roasen
(Veronen, 1979),

Lagtation 10 aleo geverned by hormonal facters
wifoh are stimmlated by the ssckiing refiex, ad the
seuve horwonal mechanisss ( Seat and tsylor, 1967)s

B  Affest of Distery Suaslesmntation on legtatien
™ough the couposition of dreest milk Aces Nt

vagy by alferations in mmternsl autrition yet the eantput
of lactation varies with the matomal natritiomn] states,

fitudles have showm that vemen whe lagtated ¢he moet
had 2 ¢ highent energy intake, They lest the smmllest
ammnt of weight (Dalton ard Allen, i961),
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Additisn of mere amowmts of cholesterel ¢o the
watemnal €let does Dot ehange the chelestersal level
im breast milk (Melldes_gt ales 1978)s owever the
produetion of uyelin in t(he infant which requires
saturated falty aeids ean de medified ££ the quantity
of fatty ecid 1 altered in the maternal diet (Mnsem

2% ades 1970)

Msternal protein inndequasy 1s asssetated with
doot'oaod milk produetion, Peeding of pretein
supplensats inereased milk velume wvhtich is sustained
for the peried of supplementation, Ko alteration
was obesesved ia the concentration of preotein in bdreast
milk (Sdemin gt 4l 1976)

Comecntrution of fat and some of the vitaming
espesially the water seluble ones inereased in breast
milk vith supplensntation ef the respectiye nutrimmts
in the diet, The levels of uinernls remain mma) tered

(8njalakshut gt gl.e 1979)

Studies on the effeet of dietary supplementatios
on the gomposition Of dreast milk ( Belavady and Gopalan
1960) showed that supplementatien of She maternal diet
with vitanin 4 bid 00 effeot om the consextratien of
Shis vitamin in mili, Thisxine and ascerdis aetd
sapplements droaght adeut an fnorease of the same ia



uilk, Calcium sspplementation for sherter perieds has

ne eoffect while longoy perieds of supplenmtstion redused
the ealoinn osncuntretion of ailk, ieger and white head
(1904) have edserved a Shirty £ive weok shortemimg of
post pastum asensrrheha in lagtating Gambian woaem
follovwing a subs tantial increase in feod cemsumption,

—

Studien esmiucted on laetating Indian wewen al s
sheow a progressive deerease in the pestpencsamt of
memstrution (NIN, 1977),

Lumn and Osllengues (1983) hove suggested that
Shere 15 a real risk of an inerease in dirth rate
felleoving mternal suppl emontation,

foer natritieon inereases preluetin levels Wy
inhidbiting the release of gomadesropiing theredy
suppressing resmmption of evulation, !

%  Beavaiishilit of airisnie 7
\.
BMeawuilability of wmatrients asoordiag to Cuthbertess
(1973) 1e detined as the percentage of nuirieuts supplied

by the foed which enn Do uged %0 make good the endegemous

less or premote storuge for growth, repreodsction or
dactation, The bDisawatladility of mutrients differ
frem imdividual te individual (Cuthdertos, 4973),
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Nitregen dalamee studies on young Indian wvemen 0
aazginal intake of mix ed proteins at three different
levels showed an average retemtien of 2,71 g/ss.
wetire/day, At mmrgisal aitregen intakes nitrogen
balanee ia Indian women delomging %0 the peer soeio
essnomie gronp are similar te that of vell mourished

women ( Parischs, gi Al., 1963)

The value for ninimum prosein for mintaining
balanee wag Anereased in lagtating wonsn, ia intake
of 100g of or adeve of pretein per day have deem
showm to diseharge €the tlsme protein defieis of
Lagtating vemen belenging %0 the lev seoie ecvonenie
group (Gepalan and Belavedy, 1967), Nistregen retemtion
vas found %0 Do betwesn 0,8 and 1,96 g ot 9,04 g of
intake in mursing wsthere ( Selavady and Venimtaghalan,
1969)

During laetatisn 0,35 g/day of ealeiun are seereted
An She drenst wilk {Lie gt gl.s 1970)s Imcressed
intakes of enleium onnsed an imereage of enleimm in
feoal exervetion, This shows that fotors imhidbiting
retenition were operating in the dedy of the mursing
mether (Iriven, 1973).

Garry and sStevans, (1973 chbserve that pesitive
balanse for ea)ciun is mintained vhen the mthers



are provided with geod mixed dietes supplying met less
than four times the milk ealeinm needed for positive
»lange,

studies en the absorpiion 0f iren have bean deme
using extirineis tag technignes, 80 ag of Irem have
been recommsnded by the ICHE te maimtain balanse in
mursing motheyrs, luring lastation there fg an inereaged
intostinal wptake of froa, The mechanisn 1 snlmewn
(Cuthverton, 1973)e Absorptien and retention ef trace
csleamts in adults ave given ap perecatages 6f dletazy
intakes, (2 an intake of 1,73 mg and 4,4 ng of cepper
and aanganese respeetively, Dbdalanges of these ¢lemants
vere observed, The mean retention valuee were found
to de 18 pereent and 1A perecut respectively, Iine
vag retained at the 2evel of 16 pereent (Nageswmsa

Rso gf al.e 1990)

Studies on dreast nilk of Indian weamn showed that
1e2 g 0f winc and 0,17 g of copper were presemt in
1 B of dreast milk, Osmeentraticons of copper, sine
and manganese® were 3ot related to their dietary intahes
of the clemmmis (Rajalakahal snd Srikamtta, 1900),

‘A mintaus of 30 ng of Iinc per day with an
absorption ¢f 20 perecnt have 90 beo provided in aa
averege Indian diet % achieve a positive balnmee Of
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this elenent, A retention of § mg/day acoount feor
losses in gweat aleo (Narmsinga Rso gf 8l.0 1980)

Mnganese balanee was obeerved at a level of imtake
of A 13 -clurt& retention of 18 perewnt of ocepper
from regienal diets is lower than the mean walae of Y
pereeat reported by Oartwright amd wintrode (1964) for
Aserienn diets,

lgsults of dalange studies deme YWy ICN: researeh
wvorkers {1977) on lastating wouen showed that 20-%
pevesat of magnesian and 10«33 pereent of soppery, zine
and manganese vere adeserded;

Availadility of aino £100 protein rich feods {e
greatey tham that froa emergy rieh sourees { Underwoed,
1978).

stanislewski ¢t al,, (2960) Nave schown that the
groectery availability of aine frewm drecst wilk was due
%o 4te bindtng %0 a Yow lblecmlar weight, - Zime Binding
Atgans (Leizn.), s IM &s fewnd %9 De Zine eitrute,

In mormml adults the intake ¢f mine {14 ng and ¢he
output is 1A mg (Seuroeder, 1973).



Experimental Procedure




CHAPTER 13X

SPELINSITAL P2 OCRDURR

. he nethoddogy ituvelved in the cewduet of this
etudy in the "Awiladility ef mutrients from low eost
leenlly avniladle foods for lastating wemen® is
‘diseussed under the fellowing heads)

Ay 3Salectien 0f Villoge and Lactating vemen
B . Urimting the gubjeets regamiing the study
Ce Fermmlatien of the diets

i lesal

11, Experimental I

444, xperinental I

Dy Oocndueting the stady

A  Sslastien ef villase aixi Lagteting wewsn

A nearty village, Gogmmar in the Perisnateken-
palayss bloek wng sel egcted for the study eimee She
people were eo-operntive, The village had all the
fasilities for oomilweting the balamee stady, The |
previons lengitudinal grewth studies en huaans were
sendueted Yy Devadass amd sowerkers (1975-81) in this
village and henee the Reees:AYy co-operction was forthe
conming and orimiation bad already dewmm eoffeeted, Six
luuuummunu the pimse of O=6 mnths




l1astation were seleoted for the study with She help of
the viliage leader,

8  ‘cimiins the anhisets reserding the atady

The selcoted lagtating vonen wore infermed abeowd
the ain and tShe prosedure inwived fn the astusl eemduet
ef the stndy, They were advised $0 wluutcr for the
stady if Shey were in a poltu-:unﬁcn te all the
eposifications mentioned and bo under the siriet contrel
ez the investigater, Thus %he imitial rappert was
established and co~operation emsared for the esmirelled
oonditions meesssazy fer the confluet of balanee stadies,
The age, height mnd weight of the aix lagtnting women
thas selected arve given in Tadle, X

TnRe X
AR BAIRNT. ARD YASGET. OF INESEN SCTA

NS

81,50, AGR HxIoaT VRIGKT
Irs Cms, . g
Giamansescusn —
% 21 149,0 34,0
s 2 15,0 0P
% 2 11,0 .9
. 21 156,35 .0
s. a8 151,95 .0
6 23 193,0 As,$




¢ rexmlatian of fhe ilst

1) Masal. iish

Based on the results of the diet survey condusted

in the degimming of this study teo elfcit the loeal dietary
amd enting hadits, the dasal diet was formmlated, The
foed itemn commnly eensumed imcluded Regi, Sewelina (vheat
sawa), Rice, Brinjal, Petate, Greeme and dal, VWith
thesq fo0d ftems as $he basis, the busal meal patters
was planned taking ocare Shat the regipes were ned oftem
nmt«l. In plamming the aonm, the neal patternm of
the women 1a their homnes, tho kinds of feods censumed
sn Sheir homes ami their msual feed habits and timings
of manls were alee borme 4o mind ( isakseen and Sjegren,
1967)¢ e busal meal pattern thus fomulated is given
in Tedle 1

TABLE 11
82k DALY B8N
NANE OF THE NEAL fI42 WANE OF THZ PRESANPION
Sreak fast 8,00 AN, Ragi pittu/vhe=zt wp
* heat do::(/ml deans)
. Ragi upmma
Laneh 1,30 PN, tagi Wm)i/Riee/Ragi deeas/
30 Ple Tty nezur
.mo r/Xeerat
sapper 8,80 P, M, Rice/Bagi roti

fotase ¥
Briay ringal
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1) meeriasusal Riste I and XX

- The lagtating vouen were to do fod 900 as %o
et their datly feod reguireammts threugh the experie
mental diets, The diets chosen were $he same as the
rice and mgi baged diets formulated by Devadnes and
coweriers (1973-81), Ine peresntage cempositien of
shese diete and t4¢ ICR allovanees foramed the dasis
tr ealonlnting She qummtitios of eash £0ed ftem %0

be fod duily, The yuantities thus fermmlated was
distriduted in four monla and smitabdle asul patterms
plunmed, for doth rice and regi Dased diete, Momme
were thus planned for twe weeks (13 days) using warious
feod fngredieats fer bdoth She diet combimations, The
quantitios had €0 be standapdiged, Ia plaonaing these
mneams, the leeal dietary habits were given prime

coms fdesution, As far as possible the reetipes nsed and
thedir distridbution ia the feur meals of the Gy wepo

in acserdanec with the leeal dietaries,

hough the revipos tuciandied 4in the meal pattern
were customarily used in the leesl villages, they
md to b staadardisid %0 agcssamsdate in oach reeipe
the quantities of feed 1in the two suggested rioe amd
gl diet compesition, Ihe recipos were standapiised
using the normal progedare oauuad;ly merine g4 alse
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(1963) for quamtisy ef ingredients, prosedurs, repre-
dueidiiity and Lenaidility of using them in Sthe feeding
tyial and pertion cemirel for cach serving, Tadble,1IX
shows fermluted composition of rice and ragi based
awummwummmmm

on IO (1982) fond allewomees for lagtating wemn
doddg sodaniary work, Table, IV gives the mamu pattem
felleved Juring the twe experimental peried

N Sanduatiog tie atudx
The sroeelure invelved in condusting this aspeet
ef, $he study included; -

. Designing the experiment

8 Preparatfeon for the metadulie sthudy

3¢ GCellection and preserwation of the samples
& nixnn of the samples

f. lssidning $he operiamt ‘
The exporimental pericd of 21 days eensisted of
3 pamses, ‘
PFrone § § insal di et S0 inslude a four day adapiasion
peried and a Shreo day eslleetian pM

Mese 8 ¢ Ragl desed diet to inciwmie a four day
adaptation period and a Shree duy esll estion
peried,

Mase 3 § ziee dased diet s inclwde a four day
sdupilatien peried ek a three day eollection
poried, .
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S, Rreaaretion fex the Xetakelie stedx

Por the metabolie study te de condueted a separate
house vith tw roems an! s kitehem was obtained in the
village and $he lactating women hewsed ghere, ™Te
kitchen eerved as the eooking and washinmg arec, 7The
sudjeets were once sgain eriented adout She prosedures
involved {u the conduot of the study nd wint wap
reguivred of then, Rash of the nursing amethors were
piovided witd containess %o urinate and defecate, Ny
were inetrueted to cellect the whole day's vrine and
feces,

Bafore the study ocsanmeneed, a list of all the
ingredients seeded for the diets were made and these
~ whieh were required for ome week were purchased in
balk, Ferishadle items like greens, banana and milk .
wore bought evewy dny,

ALl the ray foods used Lor the prepnratien of the
Beal 8 were weighai ous asensntely, The sooked produets
wore wighéd and given agsoxrdimg t0 the need of the
fadivideul subject 1n the euse Of the bamal Aatet,
whcrens for the experimsuial phasew Jﬁfmw Saree the
cooke! £00l wus quantiZied and sexrved equally o all
the wonen, e twenaticih ¢f the fudividaal oconswaption
gor each diet phnge vas veighed and preserved for
amalysis, A daily feod intake recom! for ench imdividual
was alse naintained,



a) lagd

ne- twm tioth aliquot perticns of all the esooked
feede served to the individual per Cay wus preserved in
6 X Hal for mitrogen asklysis, Anothor onewtwentieni
portien wos sun dried antd preserved goy ammlyels of
trage &l sasuils,

¥ Eewtd

Fforueluty Subliets whion seival o8 o Marier
Zueldiitatod tav Guilaviilon 6f fectn which wae Jane In
widemmnidod $lat usbic uRtainese, Mo wiole days
fecws van wuighed, kosugenined ami tWwo cuns-tumtieth
aliquet pertioxs were Whin, &(Lwcmd awier 9 ¥ Hel
for nitregen rusilyals Gml btho viler cun drisd for trage
mimeral asziysia,
o) Sxius

whole

A a»;(- day's urice was eollosted im lawge dottles
toluend
sonta tatag t:b ag presesfagive, nesured sid ape o

Suentieth aliquwots pressrved for annlysis,
a) Zxaisd Ak
Jompies of Breass milX wers cellected in injestion

vials sl tzrensported imsedictely ¢ the labhormiony fer
amalysis,



The sanples of feod, Wrengt milk, feces and urime
wore shalysed fer their nitreogan, oaleluwm, irea,
potassinn and eapper, sxinc and mmganese gontaonie, The
dalanee of wetention for each mutriemt wes then saleulated,

Nisrogen 4in the feed saaples axl feces worv antilysed
by the macrexjeldhhl method {Hawk et al,, 1961}, The
uring samples were apmalyead by the nom‘n}%m aethod
(oawk gt gl., 1961)

Caletanm Iin feod, fotos and urine were analysed W
the versanate Sitration wethot {J-skean, 1957),

iron ami the draee olenments suth as cepper, zime,
and rungances were ssitmatst by the atlior the wet aghing
precudure of Novsuch using 3214 atixsure (Triple setd)
in ske atemie ahsorption sprotre phetomrter (Vapnem
Tewhtron $000) {(Appmndix X))y Fotasstiam wie entimnded
waing the flane phctomelar,

esst uilk
Broasd silk was amalysed Wy standard procedures
for the 4diffeorwnd nutrients and frase atneral s,



Results and Discussion




Cinresm 1V

ASSULCS AND DISCUSSION

The results of this fnvestigotion on "Aveflability
of nulrients £ron joeal dict mixtures to jactating women®
ere disousscd mnder the fellowing headimgs}

Nitrogen retention by Laotating women

Calofue retontion froa the diets

Iron retontiiocn from She diets

Hetention of come trage elewonta by lacgtating vomen,
W

The msean daily mitwegen intoke urinary and fecgal

! S N N A 4

excretion ef mitrogen, Dbrecst ailk output and she
apparent nitrogen retention by the six seleeted lagtating
vomen studied in tals investigatiea during the basgal

aml the two experiaemtal periods are givean in Tabdble,V.
fhe detuils of stutistical amalysis are ,resemted in

Appendix 11,

wRils tvo weacn were oh negative mitrogen dalamoe
auring the bas:cl peried all the six wosen aﬁ% positive
adtrogen balamce during the two phases of the experi-
ment, The nagative nitrogen Balance evimoed by the
Lactating women during the dasal period may de due $o
their body reserve depletion during lagtation
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sinee they were contimuously on the diets wvhieh are doth
Suantitatively and qualitetively defisient in all the

neirionts,

I¢ is vividly observed that doth the gl dased and
riee based experimeatal diets fed during lactation were
eapable of everesming the short comnings ol erved Gurisg
basal phage ond maising the Lovel of retention appreeiadly,
presusably fasilitating the metewnal body resesves, and
providiag provisiea for the swceensful lactatien,

Yhen analysed statistionlly she difterenee 4n altruoges
retention botveon the dasal phage anl the twe experiaemtal
phases vere signifieant at ome peroens level, Whereas,
there was ne signifieant differmmt between the Swe
sxperinmtal phases, Noth the experimental diete were
based on leenl dietary pattern daut enhanced quanittitatively
and qualitatively using low eost Lecal foods judicioasly,
keeping in muind eost and loesl dietary pattern, Sush
enhanotnent ascounia feor ke higher nitrogmm retention
at preactieally 1ittle evet, Devadess gt gl., (1982)
have reported that doth tae sugi based and rige dased
diets were eosparable ia maintatniag the susritiomal
status of the Jastating wonen and helping them So
prodses eucugh dreast ailk and thus fotum sesulting in
bettor growth of infante, The olsopvation mmde in thig
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investigacion furtuer niatwtufu the adbove olmervation
and brings out the benefieinl impact of previdimg eitaer
riee dased or ragi buged looal diets to lactating wemnen,

B Salsiam dsiention Lreu the dAets

The wean daily ealcinn intake, axcretion, bhreast
wilk omt put and apparent retcution by the six selocted
Qactating wowen during the Shree pbases of the study
aloag vith the statistical amulysie are presamted in
Table VI, The details 0f statistioal amalysis are
presented in Appendix XX,
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vith enlcium all the six women were en negative
Sslanee durimg the dasal period and the retention was
significantly bettur with doth She rice and the regi
dtet (P 0,01), liswever, there was no sigaifioant
differemese Detuean the retoution of eslcium vhen beth
the experimental diets were ooiw idered,

servation in ecalsium retention are sinilar Vo
tha$ of mitregen retention and is en par with She
sbsorvation On aldino rats Ly Devadas amd eo-workers
(1973-76). ey had obdseyved that retention from regi
diets vontzining composition similar o that studie
here wus the highost,

S Irsn. xetentien. Lros She diets

The wean dnily irom intake, aexeretion and retention
by she seleeated nursing mothers sleang with the stasintieal
daia 49 preseut in IMadle VII, Detauils of statistienl
analynis given in Appendix 1i.
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It 48 seemn $hut the intake of ironm even during the
basal peried by the wothers ranged from 29 te J1 ng of
iten per €ay, This way be attriduted to the fact thas
thes® vomen who beionged to the lewer esconouic Straia
of the soeiety in that village at ragi as tie basal
cereal regularly inoladed any Wind of juagle greems im
Shelip dlet, Ikis aight aecount for the digher iutake
of iron ami better retention ovey prelenged intake,
Onltrva_uuu also indiente that retention of irom dnring
the basal period wam pesitive, Ddoth ragi and rice dietls
gave higher retention iler hascl, Cuthbertom (1973)
has observed tani there is inoreased adsorption ef irem
during lactation, The asehanism ip uniknown, Inoreased
absorption 6f iren wos moted in the present study alwe,
Statistieally the retension besween busal and regi and
basal and rige wos siguifisent at one percent Jevel
whireas there wiy RO significunt difference betwoen regi
and rice, |

De

lakaasine e aean daily fntake, sxersiion and
retention of potassina by she mureing mothers fed
basal and the two experisental diets along with

statistionl analysis s presented in Jebie VIIZ,

Desalle of mtatintionl sunlysis are gives in
Appeniix II
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The mean yeteition for potassium wes similar to
thag odbeerved for nitrogem and ealeium, DBosal diet
resul ted im negutive retention for saree of the swbjeets,
vhieh vas sSafistionlly lowered (P 0.,01) whieb in
theanelves 4id not shew amy differonss sptatietioally,

Stadies by Holbreok g} al.s (1954) en potaseiua
retention buwve shows that gndineg and potasaium ave
.,bwt#ea to the extent of 83 peroens, The preecen$
oheervetion ehows an absorption of 94 peroent in the
onse of potassiuva, This differcnéde oan boe atsributed
%0 the secreiion of posassium in breast milk,

Seppery DBata pertatining $9 the intake of soppar,
exeretion and apparomt roteation from the dasal and
the riee baged and rugi baged diets by the seleotod
lactating weaen 19 presanted in Tudle IX, Natiseieal
analysis is approved ( Appemditn X1)
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Ghuorvations as ocopper retentiou is similar te Shat
of irem in that retmition duriag the basal peried ia positive.
The retention with gl diet is significantly higher than
(P > 0.,01) dagal rice dies, _

Copper retentisn is relajed to that of irem, Studies
by Gushbdertson (1978) have showm that there s an inersaged
intentinal abscrpiien of copper duriag lactation, It
follows the sane trend as tant of iren, ZResulis of the
present study aleo show an incrensed absorption of eopper
though determimntion of the exaot site of iancreused
absorptien $s net wituin She seope of the staudy,

ARp Hesults en the mean daily intake exeretien amd
retaniion by the lagtating womem on basal and experinensal
diets alomg with the stasigticnl analysis are presented in
Tadle X, Informtion as statistionl data fs appended
(Appemaix %I)
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Inforw: tion on Zinc retaition indicates that ragi
bdased dlet was eignifisamtly (P> 0,01) superior te Shat
of dasul and rioe baged diets and the retention deotueen
the basal and riec diet wss mot significant, As theee
are trace elements roquired in mimute quantigies, intake
and retention fros norsal diets s not imndegmate, 3inee
the experinental diets especinlly ragi diet is an ifmpreved
docal diet ecomrwnly used by the low Lnocome stiwata of She
commmity 1% 18 mcoursging $o note that thene diets are
oapable of maintaining higher trnce @lement retemtion,

Studies o Zinc hMoawailability inve shown Shat the
availability of sine fres pyutein ried fooda L9 greater
T
than frem emergy rioh sourees { £, ¥, Underweed, 1978),

Obssrvetions of the present study ghow that the avatle-
bility of sine in highest Sor the mgi diet, which alee
shows greater protein essntamt and retention,

HRLARgess Pata pertaining to the iasake, execretiosn,
and apparent retention Lrem the basal and the sxperimental
diets by the selested laghating weuen is present in )
Tadle X1, Statistical amalyeis 1s givem in Appemdix’ II,
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Mean Fetentiou indicates that shougch there £s a
Migh trevd in retention during the exporimentisl phage
over She basal phase, statistically thore vas no
significant differenee between the Wasal and my of the
exper imental diets, VHO (1973) has reported istakes
ranging from 2,3 0 10,7 ag in normal diian femwnles,
In this investigation the intakes are well within the
reporiec raage, Schreeder (1978) has reported that
mpganes® intake and output are mormmily e ual amd
thus mintain belange, The positive balamge ebserved
hringe cul She efficieney ol the local diets in
mintaining dalaace of sueh trace elewents,

Zhe slore viocwemts espeweially iine, Ceopper eoto,
play & very impertant 0le during lactation and jheir
iabalanees duricg laciation fayair thelr avatlability
and the avallability of sther relaged nuiriamts frea
breast milk to the exterv gestata foetus namoly the
infant, When observed fren this view point, the
observations mnde an tz¢ lactuting women in thisg study
uuum& She capebilisy of Shese improved lecal diete
in maintaining positive Dalunce and retmtion of theae
uinerals and the need to advuocate them,

Frem those obseywutions 44 is evidens shat the
twe Jow cost locally avatleble diets mgl based and
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riee based are well absorbed ky the lactating women
resul ting in positive retention in nitrogen, ealciun,
iran and other truee elemonts like szine, copper,
Jsotassing and manganes e,

18 way be pointed sut tdat as far s lastating women
are concerned, $he ragi based diet seems olightly
superior t0 the rigee baged diet, Eariier ebservations
of Dovacass 4% fles (1982) with oursing mothers indioente
that ragi based diets resuised in higher weight snin
and greater milk ocustput amd eensegmently inoressed
weight in the irtmts, Uewever there wore no statistically
significant Aifferonse betwvean rugl and rive dased diete,
2eeul ts ounﬁ'}iu this tavestigation are in the same |
as in the ebeorvation of Dewdass g% 3)., Luotatiom
being a period ¢f inwressing demund «5de on the mother,
imiividual metabdolic requireasuts and hanoe lasdivideal
varsation is a possibili®y., However ihe resulis of
the rresent Anveatation indicales 3hat Saking into due
sgusiderutions for all the demands of lagtatien the
avail ability of She seleeted nutricats from ihe twe
lecal dlets 18 geod, Mereover as has deen elearly
indicated by Devedons aml co-wirlers sinec 3heas
cesdinztions of diets provide advguate nutrimts withous
additional cend and oould be wellr retainmed by usisg
Judicions cembination of lecul diets in the presems
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study due to the LAD avail :hility of mutriemts frem
these diets they oould de well be reescmended or $he
manses ouy well be edmpated to ecusume these diets
0 aveid plysiolugicid streins duwes to inademesy.
of nutrieunts during laetatien,
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SUBIARY ARD CGCLUS RON

The present investigation aimed at studying She
avdilability of seleoted nultrients fyom Jow ¢oat leealy
available diet aixtures for nursing wothers, IS is
based om the riee and ragi bdeged dieds taflered areund
the loonl dietaries develuped and evaluated on experinental
animals ant throwgh growth epericents en buamam boings
b Dovodass and Cowerkers {1973, 1976, 1958)s Im enler
to stady the availability of mtrients from the twe
diets, six methers were geleotod from the locsl cossmmity
and Saelr ooegperaiion wus msured, They were erimted
om the dissipline involved im balemee studies, Thy
wvero Bodsed 4B Saeir swe villiage set wp and placed en
the metadelie siudy giving Cus sensidoration te 11
tae precautions invelved in she eonduet of suoh studies,
During the first phage ¢of the epperimnt the veuen wore
fed en She bosal diet sintlar $o their home dteg,

During the neeont mé third phase €2 the experioent the
mthers were fod an the rice and regi based experiimntal
diects respectively, Ctrgh plwse counsisted of one week
with a four day adaptnation period ant a thres day
colieotion pericd, Collection of samples Of fLoed,
wrine and feoos during each phase wag demnc as per
standard prog¢edure and samples asalysed for salsmilation
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of retention of sl eoted muirionts, Dreant milk was alspo -
amalysed for the enloul atien Of retention of seal coted
matrimts, The results ebtained may be sunmaried! as
fellowas

fe e nitrogen mtation wag 10w during the dasal
period (0,374)¢ The nitrogen retention during
the w0 experimentnl phases were 9,33 g/day and
9,68 g/aay respecstively which were statitieally
higher (P > 0,01) over the bnsal diet, The
mitrogen retentien dDetween the two experimental
diets woas w0t statisoully sigiificons,

8¢ Calcoive retontfon wai nogative duriang $he Lasal
pevied (=0,82 g/day)s The retantion asswmed an
ingresse owr the experimmial perisds, Conlsimn
balance was foun to bDe 0,34 and 0,69 g/day
for the twe experimental diets respcotively, No
signitioant differemoe wig notioced bBetween the
ries il regt Atets,

p % he retention of iren during She basal period
Shough positive (36,975 mg) per day was lower
than that of the eperimental diets, The irem
retmtion during the experimmsal period I
{26.A3 ng per day) was significantly higher than
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shoss of the bsal amd riee baoged diet (22,998 ng
per day)y Hewewer me significaut 4ifferwmee wae
obncrved detween the basal and riee diets,

™he refention of patasetuwa followed theo vame trend

ag thne of nitrom und eulegiam and wes signifienntly
higher 14 the onne of euperiamtal diets, as agringt
e Basul,

Copper reteniion was found to de highest with the
rogl died wviileh wes siguifismtiy higher tham
the rie¢ or msal,

Retention of pgancse shoved a higher tread Quring
the experinental phage, iletmtion was the Righend
with gt diet, Rewsrer there wag » significsent
difterence in retentisn Detuesn Che LHazal ~nd
experinental dieda,

IS say be comsluded frem the abave that dth wngl

beged and riee based diete freflitated dobder rateniion
of mitregen, oculciws, ires and tmeov aicamta 13ke

petassinm, eeppes, sine and amganeses, hem oempared
te tac mawZarily sonsmedx dDasal 4108, Sicso Swe
fmproved dlels sessens grexter potentizl to saimtain
miriend equilibriust for lactating womom, TFres asseg
the o mperisaial diets, rugi diet gooum o have



s 37

greatey potential espeeially during jagtatien, Taewe
observationg are sinilar to those obsorved Iy Davadng
ant soworkers {1938)ou lactating vensa in terus of Ats
mitritionul status »vousting mcu. It auy alse be
podntsd out tRat theee S Alets are sccaonicilly
fossitle, eul tarslly ceceptadle ané casy for adaptionm
as jaey eve tallored arvaet the local diets, In view
of AR 2ot mautienct @viatiges, 4% 1s revensiaded
th~t {hese Glols cotld 2o wall iucurpomtosd as
dietaries £c¥ fooiing pregr-as ond nutrit.mp sdmontion
o0uld V3 gziven fuy its mus atlsstien., It world ales
be of Wtrrost 10 fovshsy venlunte ko anolicial

upics ans Dlaavatl-bility of 3heae two diels in tamg
of their potemtialy 0 insnrove goiwa lovels o2 neirients
end al 2o Ihe BisawuilabMility fer ether age growws,
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