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i ,  n rsom nnof

The theme H t for the universal Children*# Day Celebration* hf 

the felted h tlbM  Children's Fuad (UBICSp) for the year 1967 w  

tMHilwt m  tkiUhoa4 llte vital period 1»  i  w o** U fa* This is  

I  tat period ana autrltlua ataada u  •  daddloi faalor a iib  regard to 

tbe aaUbar ead atptlU itlaai the attld w ill d*v#lop* the vaet po­

tentialities children promise under proper guldens* * given at the 

proper tint* «U 1 brighter the proepeote St health end prosperity* 

Seed attrition la  the earlf childhood bee traaeBdous coonooio and 

huaunitarlea value (tapae 1|t7)«

Sopalaa (lid? ) states that ftoa the nutritional eland paint 

shlldrea are the aoet vulnerable eegaaOl et our population* and aa l- 

nutrition la  ehlldhood la  a aore eerlous problee* Kao (196T) warns 

that aalautrltioa la  the aajor baaard, fee li* the shlldrea wiio live 

la  the develop 1<* oouatrine* la  thi Food and Agriculture Organise< 

tlon a t the United Bat lone (FAQ 1545) points out* aore h a  half the 

world*# ehildr*a ere sletlae of eerlous dietary defioleneles* ltue> 

oltatlos sad lafestioa*

fhe rslevaase of problem of ealautrltlaa end under nutrition 

te saeeala* saa the subject e f study of a ltd Bspert Oo k IM m  

( iarld health Irganlaatioa) which stated* "Anaemia oonstitutea a  

public health problna ef great magnitude* particularly la  the uufer



t

developed and tropical area* * f  the eorld* Malnutrltloa, underline*

*M i o f the io m iIm  Mattering itt thee* area# where they of cat partis

* marly the vulnerable groups of t l»  population^expectant and nurjic^ 

w thtrii infanta cad ehlJIm *

Woodruff (19H) baa referred te the luidanoi of aoaeo&a la  

India* Woodruff (19*0 nod Obatuejee (19#7) point oat that nutriti­

on*! anaemia* eo&atltut* a aajor problem la  developing countries*

Pandit M ita) baa drawn attention to the dagger Of aaaaaia aa a onus* 

of death la  pregnant noaea* Aooording to Son (tf59 ), }9 per a eat of 

the nateiml death* la  last Bengal oar# due to nutrit iuoal onesaiaa*

Jtao (1965) baa actuated that In Indie U t  per cent of the total obi Id 

population die m <| year due to anaemia*

Solaaki ( l p » ) ,  Chandra (19*5 ) ,  Bleood (t36$)v Cbatt««3*e (1967) v
. v ihal~

and (hat terlee (1^7 ) have observed aoaeale i t  the ooaraoaeat aonlfea- 

tutioa o f aelautrl tins la  India* tnu% the venous types o f anooadao 

ooeurriag la  Infest0 end children, iron deflatency la  the o a t  fre­

quent oae* lutritlon survey* oarrled out at different parts o f India 

bee revealed that iron dcfioUaoy anacala la  widely prevalent antig 

expectant and sure lx* aothcre and g ro iig  children (Pahartten 1992,

IOBS 196))* The aain oeuee of iron deficiency unseals ae Woodruff
* \ cviSL(t U t ) note* inadequate diet dietary Iron eontont, uututle- 

faotaxy aetbode a f  food preparation, faulty eoeial habit*, lack Of 

proper hygienic aeasuree, and algid rellgioue degane aeaoOLoted with 

infection and iaftetation, interference with absorption ef loon fron

v



llw M N M tn  loaa • (  iron £ra* tit* body, and dluturboooao

is  Iron MtHtolisa k| lafM tloa or other nacbanio a .

0—per** to otbur ape pro up a, the lehool so loo ohildron nay hero 

leaver deaand for i m  hut an oopoat o f iron requirement la  this et«**e 

le  the additional eone iteration iapoeed toy grjeth (BBC, Ip6d)» Venler 

(l  &?) M4«f that the rapid growth o f yotuy children neaue t  preoariotae 

fcalaaoe en the brink o f 4 * f lo le q  and natrl tt. anal inede^ueoy* Tbie 

preeorioue nature in  eabanoed by blood lose due to the anfaiguou* hoj&- 

•ora of tropical nqiM e. J e lliffe  (lD6f)) eaplaina that, la  laker 

childhood iron naoda era nuoh ieea, eben ouspared mth Hint of infanta, 

hut la  Mqr trapleal oountrice, requirement nay inoreaee because of the 

oontinuoua loea of c a l l  quantitiee o f  blood, ehidh eay beoaae a cumu­

lative drain not only o f iron, hut olao o f protein*

Vinab (lJt$) reraarke that the firet three to four nantho of life , 

the eoQplQMnt (tf iron provided at hlrth haooaaa Inadequate for no rani 

fro*th of the ehild and o daily requirvnent r4m ht from 0 *9  to 0,S age* 

par day neat ha net froa the dietary eouroee* Aeoardlng to the dietary 

alloeunoee f l v »  hy the Indian Counoil o f Mediae! Keeearoh (XC8& Ifdd) 

the daily atlioeanea for lion to 19 to 2Jeg* for the period o f one to 

nine ye are of lift *

In Inaiaa dlata, Ohio h are no ally vtfetirua, liberal aoounto o f 

preen leafy vepetae*#* have bean advocated aa o aouroe o f iron, to ooahat 

anaemia* Creea la eve e are eaaily available at law eoat (Siraaim al» 

IfSS)* An fa lU ffO  (l? ts) aophaaloaa, the* not only profile carotene,
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V ita iU  Ct B oaaplsx oaloiua nod iron* but also add slgnl*

flssntly to protolBf tbs ooapoalttbB of ehloh soapleaente that ©f

M n a li and tutor** Analysis of soae la titt dicta h m  n m ia d  that

they hart a satisfactory content of iron derived frea cereals and gm a

lsafy vegetables which contain leigs enounta a f pfayt«te» and a*ilut*s#

which art known to exert an inhibitory influence act the absorption a f
a

iron (faadlt and Seneswers &ao, t§69)»

Patwardcaa (19)2^ finds that the Indian dietaries ax* not dsflolant«>

in  Irea cement* In fast eoaetio.ee they exceeded tbs nornai re t ire *  

neat* bat S t ill tasrs nr* seay reposts about anaemia due to iron defi* 

elsney* Bat as cording to Slwood (196$) tha high incidence o f iron 

deficiency aaseals la  altogether not surprising aa tha aversBe dietary 

intake a f iron in nott countries la  probably a loser to and nore fra* 

©neatly lower tb u , reoanaeuded ainernl lsveiSf than la that o f any 

essential nutrient* Furtueraore in times af national or domutio food 

«hartatey earns persons are likely to red woe th *r intake o f iron* to n 

die >pr<$c vitlonate degree by out ting down the iron rleh aninul foods* 

la  aueb eoudittone, tin green leafy vegetable f whioh are inexpensive 

end rleh soirees af Iron can play an important role* Bat bow fur the 

iron in green leafy vegetable is available needs investIgstfen*

Thera are not adequate studies Concerning tha incidence i f  iron 

deficiency anesaia, nor aonoeralag tbs actual intake af 'eoeorbabls* 

iron through various foods (Finch 1969* ipts and Venkatastolam 1943)*
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Only a  T*ijf f n  otiaftioo hov* boon oarriod out in Iasi* oa iron 

tram grooa loaf/ vag*t«UJLo*. Tbar or* laad«quut« la  

that tbo. bavo t«a& oo&oernoa otUofiy *ith tb« ,i)>Uoa of Iron bolt**

Only llaitod fladiD*« oaa bo looatod rolatin* to tho flood iron 

(HaoOOB, 111] ) *

dual ln fg raa iM  1* v ry urgently n«odod. Tbo World Ilaalth Ctega- 

Bloattw (TOO, t i l l )  to oooiauhtist th» rnmurob oa iron* ?h» p it* 

ou t l t d ]  a l-»  to find oat ttet availability o f lroa from a oanoaljr 

uoodf lvoa rich la&ty vogo t*blo« aaurmnth, ty food lag oolootod oblidvoa 

partlolpati^ la  aa oigunUod oobool iuneh programs* la  Celnbutoro oity# 

Xt la feopod that tb> finding* of tho otudy *111 atusulAto auro tfA trl 

toward* dotoradaing tbo oatoat of availability of iroa from natural 

ooosevo*



ix. esyiew or irm wus*

Tha Hb of this M iiy la  la  m lu at* Um a v a l^ b U lV  I f  iron fir ok 

nanrantfaua f iavoa glvaa a* aupplamol to a achoul lunob la  coop art «oa 

Mitt *  oonaareiai aouro* at Iran. Tha partloaut Utaratura la  rovfewat 

uoior tha fallow lot bwillagat

A. Bolt of Iron la  nutrition

1. Paat.ra a fiiotin i Iron aatO oUsi

1* Diataxy faotora
2. Mat*boila f*»otor»
3. Iron laaaaa
4* flioraia of iron

0. atudlaa on tha availability o f Iron toon 41 atari«a

S. Pravalaoba of iron dafialaaagr anaaada

2. & U «oa la  at aoaoain

r »  C U alod  oouaitton* aaaoolataa altb iron dafloiaaay amaaln

9. 3oabt*tiag 1mm daflaianoy aaaaala

IU Iron raquiraaaot

It Xaportasea o f «ra*a laaty va^ataui** a* food aotroa o f Iron.

*• * »

Iron* ooaof Jia aaaootlol alaatnta In hnaan man animal mutrltloo 

(XCtSf 1964) Moura both in plant and antral k U ;iu » (Apta» f96 l). S m  

though iron ana uaa6 oa o nadloina far o vorxaty of lllata jaa tram tha 

tu a  o f Hippoorataa (bora •  flu fl. 46Q) It waa not until tn t|  that iron 

waa lstrocuoad into alin loal aadioin* for tba traatnaot o f aaaaala.
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Tracing the nutritional history of iron Apte (1961) reports that 

soluble iron salts were consumed by nan with the b e lie f that i& would 

give physical strength associated wjfc h this aetal. Later, Bland (1831), 

recqgnized the nutritional nature of anaemia and spotted the speci­

f ic  action o f iron in its  treatment .(Sherman Iy60) and (Davidson and 

Passmore, 1963)*

As early as in  1920, Keilin  and others revealed the nature of 

cytochromes and established that ira^as  part o f hematopoetic enzymes 

is  concerned with oxidative mechanism o f a l l  c e lls , and that i<T has 

a quantitative role in  oxygen transport as part of the haemoglobin 

molecule* The susceptibility o f  these 'iron  dependent enzyme processes' 

to lack of dietary iron was subsequently revealed*

The to ta l content o f iron in the body varies with species, age, 

sex, nutrition and state of health* I t  i s  estimated that a normal 

adult man has a to ta l o f  four to fiv e  gm* o f  iron* Most o f the body 

iron exists in complex farms bound to protein, such as porphyrin, 

haemoglobin and myoglobin (muscle haemoglobin) or as non-home proteins, 

such as fe r r it in  and transferrin. The haematopoetic and flavoprotein 

enzymes together constitute less than one per cent o f the to ta l body 

iron* Pree or inorganic iron occurs in negligible quantities*

Iron occurs in blood as haemoglobin in erythrocytes, and as 

transferrin in plasma, in the ratio  of nearly one thousand to onef  

Minute quantities o f  non-heme iron also occurs in  the erythrocytes*

The haemoglobin concentration in an adult male is  14 to .15 gn/100 ml*



a

• f  bio^4 (Undarwo ̂ d* m o )*

Za tki bodjf ttMiiM iron fuaottoM m i

1* Aa taacatial a>aant of tbit ohronatiu luM iom *

8* Aa tlM tol t f  basBo^lobin, fu lfillin g  Ub osjrgaa earrylqg 
proparty of tba blswt|

)•  da aaaantial • l.sc at of uyoglobla ala lag la  ttao raguiatioa 
Of iho ox Mai ion •  reduction naotlao*

Iron partidpataa further la  tisaua-oxldaUoA»raduatiai3 rauotljoa

through tfca catalytic action of oytochroaaa and aytochroae ctxldM»iv

which have b«<o aatisatod I f  Sehultaa (0947) to wad lata aoout 90 fa r oaat

of the aaergy tvoa»f«r associated with iba aarobio pfoaa* of tissue raa-

piratioao* Aa «oa«atial fragaant of laporfcant bofltj anayaea ouch no

Fill, and *AD»

»•  i « & * »  u m ttM  Xfwi

Ao a art/ m  la  19)79 KcCoooa and »lduowjen postulated Mo theory 

of Urea ao*o cptlozu Brown (196)) and Baatca and bob*ary (1^64) at a .a 

that the blood levels aad tba aataboUO naeda of tbs body my vary from 

flat to tiaa la  tba asms individual as utilisation is  raguMtod by 

control lad absorption* Brown (196)) point# out that iroa abaorptloa 

oaa ooour at aqy l«vel o f  Mo gastrointestinal tract evaa iron tit  

a tone eh although abaorptlea Is greatar la  tbs duodanua. The factors 

which Inriu aoa iso a nataboiiea can be olaanlflad aa .  

t* Plataly factOM 

2» Metabolic faetorc 

)•  X«oa loaaaa 

and 4* Iroa Sttraga*



»

!• Sitlixy Too ton*

Tba dietary fact to ll an t

a) flutrleata la  Dm diet

b) Iron la tba diet

ani i )  U h iblton  prooent la  tb« foci*

fha aaocrbla acid aootant o f tba tt*t had a aignifioaat inf luanoa 

M  tb» abaorpt loa i t  d liu r ; iron la  huaan oubjact* (Apt* and Vankata* 

•baloa, 194$| Mutr* B«vt 19951 9— lot and Hallburgi 1962$ ) (Moor* tad 

Cubidb* 11511 and Ba$aiak«bnl a j 1967)*

Tula offaot aagr be related to tba raduoiag aertloa o f moorolo aold 

(Bh v >b a at lo^ntjfi 1J64)* St haw boon da— tratod by Sb«n (195$) la  

aoraal aod aaaaalo aubjaota that, rlt^oiln 0 laoreoaaa Iron abaorptioa*

Xa th« buMs otoaaohf roduatlon o f adaialstared f«arrlo iroa wma groator 

whan foodw i&oh la  aaoorbla aold a r t  given «lfb  it* Tlur f —ot*abl* 

offaot of aooorblo aold oa Iroa abajrpt loo *ao t t o  noted la  tba 

treat—at of autrltloani ananala la  laf^ati and obU dn ii

Xa audio* with n t«|  addition of aooorbie a4d with iroa ha* fool* 

lltotod tba ra duo I ion of ftrrlo  ln a  to Mb* farroua l r » t too a tala at 

ofclofc It  la  aero readily abatrbod, (Hear* i t  g i 1944» 195$)* 3anarJo* 

aad Ohakrebariby (1969) altb aaeorbutla aonktya* oboervod that a ll  

haa—toLoglaal obaa&oa duo to aaaaalo wore aboil loti by iroa supple- 

aoatailoiu

Both— a 1 at al (l96d) eug^aat tb>t aooorblo acid aay bo lavolead 

la  oovtral plaoaa o f Iron transport* Gold burg (iff? ) >i— b#»* J t if i
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(l99 f) and Kaeur «| «2  (1)95) (IfC t) ten  eb <«n that aecorbie u i4  

DulUtKiM  the f«4 Mtloa ox tea* ecaples* B » m 4 t * lr<a tepoatt*

■agr aodi fjr tha M tateUM  o f aeoorole a old la  th« body* (BotteaU 

S i A it % m ) *

fbara to aieo evidence that an tnoraaaa la  vitaolu 0 Intstae ia »  

oraaaaa iron abaorptiea (hoore aad lubedt, 1)56)* A oaatolmritoa of 

vin tea 0 ate £» accelerated haeaoglebia eyatbaeie aor* Itea do** 

althar of tha f lia a lu  «1om  (Oraeaburg *J 1)57)»

.?7 *r& m k **

la im n d  iron abeorptloo te* beta reported ia  p/ridoaina d «:i*

•loa<qr ia  rataf while adaLate oration of high deaaa o f pyridoxin* ana 

found to reduce ln a  aoaarpUoa ia  pregnant wam , (Xaefefaare and lii^toovaig 

1)65) • Beaten aad be°ea*y (1)54) reported that a olear relationship 

te* not baaa eatablleboi betaaea the absorption of Iron aad tha o la te  

of aatritlea with r«|«id to or ite praaaaoa ia  the iateettaee*

T ltu la  B ia  reportad to laereoae tha iron aboorptioa of raohltle 

Oilek* (Kubter*| 1)69)•

11* Pro telpo

teatUar aad Jo baa ton thought that tha praaaaoa of beof la

tha diet had ao affeot oa iron aboorptioa fraa eploach. Hee«tjt 

atodlaa bare desonatrated that whoa rata are fee dlete containing leee 

than 15 par eaat protein, irea abeorptdon waa lapalrad (Xlewlne qt 

1562).

The role of protein aa.aetritioa par ee la  tha gaaaaio o f  anaeoia 

ia  Xwaafclorfcor baa been eopbaaleed bgr lahe* s i H  (1)96) and 7oodruif
•

(1)61 )•  Tha faat that tfae absorption o f fa  59 waa depres ad ia  protala 

deficiency, «aa observed bjr Battnrd • !  S i (l)9 e ) aad Boot s i Sk (1)95)#
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Tl* result* o f two iJtptrlnBO by l«M ir  und Plntt (1966) iim n l 

that tbo onanlo on tbi lo n r  proto la oalu* (SDp ool % 9 (loo proetn) 

developed o olid for* of annaaio but tb* total oar***a lion oa* oar* 

kadljr higher than that o f .he animio oo the diet o f blob pnot<*ln 

value (Kp Col *19 (blob pro tola)* Although botb groups attained tb*

•«m  weight U i anlaait oo tbo loo protola dlot developed Iron d «fl>  

oion<gr a no • ala* la  epit* of os adequate Ison intake. Tbio obearvation 

explain* boo ehildren suffering fro* kiublorkcr develop Iron defioiexup 

nnaeata. Studies have revealed tbot tbo obi id res having 10* protein 

diot oould a after froo i m n  or nodarateljr u v in  anaemia* d ib t  oo*

Often of tbo igrpoobroalc aiaroajtie variety. Iran absorption night b* 

inf lueaeed by protein intake.Idiotary protein looo tbon b  •  16 pur 

cost boo boon at jwa to lapoir tb* ob*ovptloa o f Iron la  ruts* (Abora* tty 

ft  *1 »  I9 li)«  fobsr* i t  (1949) roported thot dietary lam  Intake 

sojr be lsfi-uBseed by aolao k U  aoapoeitlon o f tb* dietary protein*

Oa tbi l i b  r  baud| Pundit and Joaeaeara Use (i960) report thot 

then* so* no « or relation between protein Intake eat iron absorption.

u i .  Sarn ia

Cobiliai end phosphorous of soot tb* absorption o f Iron* due to tbo 

loo salability of iron phosphate* *ai tbo alkalinity obaraoterlJtieelty 

oooooiatod «ttb the preaeooe of ealolua* (Beaton HoBenry* 1J64).

Chapman and Coopball (1957) found that the presence * f berg* aaount*

of bone neol oddod to n weed diot* relatively lav in iraa* interfered

• it !  the utilisation of Iron, oo reflected by baeoaglobin regeneration*

lasalte of tbe.anaeale oonditun of tb* aalnals onS thsir groat dosnd.far
iron.
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dbaatplion Of Icon* oalalua and pho<*pboroua 1* dopandant upon 1b- rala- 

(4m  aouitu i f  Moh A  Uaa« wbbatw «« in *  Alai (Butritien Bw ltny 1967)

Boon and Katrina (1966) rnportad that dittaiy alno InonuMd llvar 

iron <uM«a1r*ltMf am oadnlu* t e a m  it*  «  Anlaalo fan dlotary 

o op per bad iaarar larala of Uvtr iron aa raportad by Cax and Harr in ( l  Ad) •

llnnaaan il 966) obaanrad tha affaol o f dialary eupplanenta o f 

ooppor (0*02fr)t iron (3.0t>) an* alno (d*7i£) on grortb and iron ant<*» 

boll*a of rain*

8a »a a id «4  that alavalad la vain oi iron al& Lf ioanlv l»*nr»d up*

Iaha* and dia t«ry aiae or ouopar had no ai^nificant affaol on tha nbaorp* 

lion Of orally aamaia tardd raola aotiva iron* 

h. 4n Ifta

7 ha farria iron in tha dial in  radio ad to fanrvuo atata lu rii^  taatrlo 

dipaaliaa* Ida farroaa oalta (To «♦ } ara baltar abaurbad than farria  

(Fa«*+) in aaa ^Koaro 19519 B*o*a* 130) Duokaorth* 19661 ipta9 1i67| 

and 3 amt* ana fadar9 1967)* Zt 10 pro labia that tha phanoamon of 

oaidatioa •  raduetlnn in in* ol»*d in ( l «  aaargatlea of absorption proosaa 

UpH » 1961)*

Food oanUlna d jH lfioart ^uantillao of oorbon^taa* aaolatutf 

phytataaf or pboqphuta* vrhiah hind iron in  tha duodtiwa to forta both 

praolpilataa and oaaro nolaouiar polya«r»9 (Paradua a l, 19$9» Sahna 

and faaa/f 1965) lu l* Rov, 1967)*

Tha normal Indian dial io hiph in total pfaytlo acid o ant ant* Bi*b 

diutaiy phytata ountaul iay oauaa tha poor abaorption of eietury iron
o

and laud to tha hiah inoidanoa of iroa dafiaiacaqr anaaaia in Zndin 

C*utr. Bar, 1967)*



taco

Ptgrtls aolc,tbs htxa-pboapborio a a Id s f  inositol in *  ooaaon 

constituent s f tbs parts of plants tb*» nr* u**d aa diods Hasp of 

tbs salts s f phytia aoid bora data iapUtattd as n datarrsnt « f  

abaorpllon of alm rala, p«io«lptlljr» salolun am iron (Boston 

«§“#*»** 1j44| lot*# teVf 1}t7)*

Hydrolysis ip oosjrtn pbytaas s f pfcyUs aoid IS  lnooltoi sad 

I  phoaphsrl« a old i s  on important iwaetlsn in aooircliing tbs 

atfaata s f  pbytlsnsid on iron and ssiudun sstsh^lsn, Conrad (l?67). 

Ph/tnsa has bssn da«yr.otr*tad in tho Intsstloal tmot s f *i£ins ruts, 

Culms pips* rabltSf puilsISf sbtsfcsm am runlmntuf hut is  N U o rN  

is  l*  abaant iron tbs hums gsstralutsutlasl tract* l| prsstnt in  

tbs 4Ut, it  eon dsatrqr ptgrUo sold*

ICH?# ( f f f f )  etnoi/tM a balsno* study on 1S huntm vsitudasr* 

am rsssstod tint an of li f t  la ovor 30 a#«/dsy s f  iron »ith n

Hlsb phgrtatt oontrnt, « « t  just saint ala a parson In squlllhrltnb

Sharp* at ai (l|90) sftosnd that additLon of sodion phgrtat* to tsst 

n a l«  doorsaood iron abaorptisn* Batha mid Xrl*hnanoort;fay (t )9 )) 

sbssrrod that tbs haaaoglsbin and stoarsd iron livola rooo ns tts 

phytla phosphorous oontstdof tbs dlst f s l l  sith inors^sod pslim iqi 

of riss* That)' asneludsd that th* aora tbs ptytla phosphorous 

prsssmt in  tkt diatf ths Has nsa tbs amount o f iron ah* rhsd«



o

keoeat atuilM  I f  Cowan j|  ^  (1966) severing Um  af trot o f soluble 

ptytaw an iron absorption asaaurlng total ha.ao&lobla xwgaxe ration 

la  n atrium ^ ly aaeaaio rata a&ooee that eodlua pfcytate had m  effect 

on iron absorption. Vito a natural phytln phoaphoroue eoflkat o f 6 

par seat 1a tha total phosphorous of the diet and aa averse o f daily 

dietaty intake of 21 to 13 ag. o f iron, Hussain and fatwnnitjan (iffst) 

noted a aaaa dietary retention o f 2.4oJng. of iron, than the phytiu 

phosphorus* contest was increased froa 6 to 60 par sent to resemble 

tho ratio of ptytia pbuepnoroua to fcotul phsg>bonus par east la  tha 

no aal diet, dlstaiy Iron retention ra il iaaa than 3 par tent and iroa 

stsdilbrlua wae Joel achieved with a dally iron Intake of 31*61 ug*

*• fe ja te a ild te a n t -

Chowdhary and VHUeaa (1953) and Bantiar and Fair Sank (1969) 

suggest that *uetrie Julot whlo.. la  add le , rdeasea iron froa protala 

and heipa to maintain both far roue and far d o  iroa la  (phyafco»ohaaloaA) 

solution, on a "stabilising factor* which aolubiiiaee Iron aft tha pH 

of the duodenum. In a a tudy o f 16 aoraal subjects and 30 pat lento 

with iron doflodaeey anaewla iaoooa ^  ^  (1966) a bowed that iron 

absorption la raintad to hemoglobin lave! both lA thoaa with norual 

gastric acidity and la  those with reduced or excess Acid secretion.

Achlorhydria, hypoehlorhydria, gastritis, and gastric atrophy 

tears long been known to bs associated la  nasy pat iasta with chronic: 

i m  deficiency aaa*eia*(lieoaof 1i 95f Sutr. lev, 1966, and Ohar&an $x Aik 

1966) .  Botiswll (lip s ) aad leak (1966), reported that under n».-»al 

olroiwttainoo, the absorption of iron fey the intestinal sue ,«wt appears
o

to bo centre lied ehiaf ]y by body iron stores and fey 3m level of 

erytborjpoltio actlvi fe of the boas narrow.
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«ointraub jt. a^ (1965) reporter that a reduction 4a Ijns abaorp-

tioa la t t ft t t li paral^al to lit* Iton aw  la  orythropooils activity

atdch »ao aoaoolutod oith an ineitawd dopaaitijn of icon la  tho gut*

Tbo •ore done by *eintraub o£ ai (1944) and look (1144) proved
after

that aoaorptloa a f l a s  did not inoreuM until five doya/blood loae, 

henoe reoponoo to change la  tbo bod/ I s a  stereo or rate o f oryturu- 

poiola aore dexayed. fholoy moA Crooby (I96j) earn to tho auix^uaioa 

that iroa doffteteat anlsaio onnooatratod U t il*  iron la  that* gut out 

abeoabod looroaeod aaouuto o f iroa froa tho diet* The perorate&o of 

iroa abeorbod fxoa larger toot doaoo, according to Saith aad rauna» 

oevllli (l9at) la dooroeeod, although aore iroa aboorbed froa larger 

toot doooa, aooordlag to Smith and ?annaoovilil (1958) la  doorcaood, 

altte>t%h aura iroa «a* abeorbed froa larger doooo*

A ll the ftiaro oboervetiono x n  baood oa tho auoooal block 

t&ecry pootuiateu ay SoCuooo and <addow*on (1f5?) m ic  b brui^hd about 

a outage la  tbo thought* about Iroa aotabalaia* OaUander (1367) aupha» 

olsoo tbo rulo of 'auoooal ooll* la  tho oon trolled aboorptina of iron* 

and ito  l i d  tod exoretioa*

>• lL*&Jtp*3na.

Mooro (191)) reposted th«d tho body uoeo Ito Iron over aad o a r  

again, aad oaly oaail uaoosft a f  iron lo excreted*

Tho aala soya la  otueh iroa could bo xoot can ho Satogortood so 

f o l i o s  i

a* Leoooo through olda and gaotro Lnteetioax trod , 

b* looooo da« to aenotruailoa,

o* Loeooo la  pregnancy and lactation,
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4. ioea through hair and m il 

a* laeuea 4m* to other physiological diaturbanoee 

•ad f# Loom* duo to infestation.

•• ■aA., .ornate,

Beara 2 l£A  (Ii66) observed for I t U  In urine ahlcb accelerated 

iron io n  tttduft «H m « the bduaI o f isos n o n M I daily in urine 

hoo boon reported to ho 0.00 to 1*0 %« for eduite and «eum» Siehi- 

harm (1961) observed in five nomad rata the aaourt o f Irak ercreted 

in urlna eee U a i than 1 par aaat and in asuolo rata It  tree M  par sent* 

la  trcpieal ellaatee loa* o f iron la  greatly increased by exoes d n  

sweating which la  an import ant oauoo of deficiency. toy ma$ Kamil (1917) 

aad Finch (1965) report that 6*0 ng. of Ison nay be loot through sweat 

per day but a t i l l  no eonslnaive evidence baa been reported* Ruojaia 

and Pntoardbna (l?5?) fait that the body tended to coneerve iron In 

the ana emit atete by reducing the lose through akin. The raaulita o f 

their experlaeute (lGMt9 1959) Showed tbit tha iren content Of calls 

rich In iron « u  elgatfloantiy reduoed in  anaenln.

Bren thutgh n fa* atudbaa have been condaetad on the relation*

•hip betaoaa aweat lessee o f iron to daily rsguLreneo&e tuattltaUbi 

importance of tha continuous loaa la  o t lll  n disputed laaua (Oeatoar.* 1963) .

*• J^asisb&uasfs*

Cheyae (1969) reported that eta an averse a normal eoeam loaaaa 

about 13 m » of iron at each asastrtMl pasted! tha overall range being 

aa old# an 9 to 79 ««•

/



u

•• s in ?r tenancy and lactatlun

Buna* pregnanqy in n  la kwt bgr tbi t^eotm t aotber bo% as a 

m u lt  of transfer to the foetus duriqg lb* lnat t r im t ir  and blmd> 

tig assoelataO with d iU n q f of the baby, Tulle rtoa (193d) fc «d  that 

lb* iron loot at ea«h pre^nanqy and parturition aaa about 729 ng* How­

ever, as there la ao loss through aanstruatloa during pr^nara;, tha 

aat loaa of Uaa Iron tbs atom  *oa only 39-MM ag* 

d« loaa through Hair and Kalla

Iron laat through these too d«raai appendices la snail* immtm 

and JioklBa (tMO) found that infants laat 1 ag* of Iron per pt« of 

dry ohlpped nulla and tbs exoretloa was roscad a* tha aovuucad*

Tha; have r«ported that tha adaulta lost 133 aga* o f lron/cn* of dry 

oHipped sa ils , (ram# 13*572 par o&a/na) and that anaeoio clAlfirea 

loat lower valuta bat failed to oaaflru tha u a « la  adults*

Bleeding uloers, plies, o^noar of tha etoauoa, co litis , flavoid, 

tranaa end coagulation also oan aauaa ioaa o f iron due to haat»rrt*tge* 

f* Losses Out to InfeJtat loo

Ho.ksoito lafeatatlon haa been found to ba tha paj >T aauaa of anaeala 

la  Indian children (Pandit and iioniM rt Hao, 1969, SBO 196$| and 

Sued 1967)* Booh work causes alo« Ooalag oat of blood lot - tha ;*,o»tro- 

latestim l traot and thla eauaaa a loaa o f 14 ngau o f iron per dtgr 

(flutr. lav, 196*, and CharterJos, 1967)*

Tha load a f hook worm, duration of lafeatatlon and the pre~e stating 

atate of nutrition, with spsolal refereneo to iron 0 tor os o f the bud;
a

are oootrlhutory fee tore to tha evolution of u a ta it due to hook wrhv 

infestation, (Cbattsrjee, 1967)*



IT

lm took w n  Lofeatatlon and aaaec&La Um paticnta* rod 0*11 

aorpM lt^f iW B  IfM  lm l|  Iron  bind in* eap«ott| of orjrtr>cjrt« 

on*qgoa9 and haoaoaldarin tout oat of narrow ai«i;t Im norml (Kutr. Savt 

1)62).

Apart f r a  «BM il>|UtnUEiai panuitle iaftatutloa my Impair olo* 

•teoljfto transport and abi«rpilon iron tha Intact1&»1 lunai) 1a  aniaala 

and m b * AiovbI ^  hook vara lafiatutloa haa baan found to oauno 

•tiatoriboM aaA nal-abaoiptlon (3he«ly J l *k* 1)621 tendon ^  t jf i  

and WHO, 1?fci).

la  ooatroat to *11 tha coot* rafarwnoac, tog and Konai (1)9?) hwro 

»io m  tb it book vox* von not *  M jar factor la  tha oauaatlon o f iron  

doflolaody aaoaaio 1* India.

3harod kucar at *1 (1999) and VBQ (1^69) raport that chronic

lnfoatlous dlataaa Mgr oltar iron aatcbolian and ratult* la  nnaflU*
JLS  1-ojCOn̂ e- p-f i£oin -

Aooordiag to Oranlak (i960); o f the hotel Iron la  tbo bod| pppr xluataljr 

99 par cant la  fbtmd in ttt« blood, 10 par cent la  tha auaol% baem* 

flobin, and hoaao eatalyata, and 90 to 99 par oast ara otorod la  tha 

llvar, apiaoa, kidaoyo and rod buna narrow, Tb* a to rad mount rarlaa 

mlAuig aeons Individuals aw lo  afibotad bjr factor a *uch m  diat and 

looa of blood. Conrad (1969) roportad that In n  aboorptlcn la  raided  

to bo% lroa store*. It  vaa onhonoad la  Iron doflalonqf and deoroaead la  

Iran jvarload.

4#

AT*iiabmtjr of i r a  fr ° t
otbar

Tha dietary daflelanqr of iron aoaoeiatad *1$ b/taetaro nl^ht ba 

n potent factor in tbo etiology of iron deficiency anaaain* ei.-oô  dm * 

poorer ooationa o f thi conaumtjr. (BmUtguMugr and Patvardnn(% 1949 

and ftadMuulahna Xao, 1994)*



1«

There Ui ooM nvldetne however that tbs dietary iron deficiency 

ai^ht exiat la  certain ladividaaae ftirath  ( I f 33) found that 6#I» per 

eent of 943 Indian feaUies to have «  dietary intake i l l *  than 13 tag* 

o f Iron per day, Ho»* ft r  the aao-existenoe of several defleioaoiee 

e eh as pie tela, sa l lua and other eeaentiai nutrlante inf ueuoes the 

absorption and uutlliaailoa of iron is  a proplea not pet rnm ate d, 

Patwardhao, 1932 aal Apts* 1967)*

aoore (I93>t I j i t )  reviewed the available inforeetisa and pun* 

eluded that the average person absorbs approximately 10 per o<*at Of 

the dietary iron. Zt was observed that subjects on rloo diet a up 0y» 

lag 30 agb* of lraa daily absorbed nearly of the intake (SHI^ XJg&e 

1937)* Aaeag douth Indian Plantation darters !i«a oiiqgaewaay and Pat ward iW 1 

found that the averse iron eon tent o f tbs dlot was 23^/ds^» la  

Boabay at ate, Kadhakrl^twa Bao (1934) found the iron Intake in  39 out 

of 193 persona to be 14*3 ag/diy* Dietary surveys have shown tint 

the averts daily intake in the wo- M is betwem 10 - 30  mg/tey (*H3, 1939)> 

ICXB (1901) haaa shown that 63 per oeat o f the average fesdileo la  

India take less than 13 sw* andJJ per cent lees thsn 23ga» n swain 

(1939) hse also reported that western dieter Ins contain 12 — 13 age 

iron par day» derived fro* aeatv an tgg, and green leafy wo^etaolse* 

Batl*atloa of Iron intake fren diet survey#, particularly d s a  

sale tinted, ignurea the poeoible eontributl on of iron tt>.m ousting 

veseele (ffalher and Index-son, 1933)* Quito a large aa^unt o f iron

Of UMU la  added to be food eheh la  no oka d la  ft pane (l£SRt 1966,
1961

Moore, swbsde



Ia  addition to total coni ant, tba raiativa availability o f tba

iron ia  a food ia important* Za aoat ot  tba foodstuffs probobly naif

o f tba i n *  la  ia  thx*« atata (Borgaln and Klroh, 1id§) and tin aburp*

t i n  and utilisation at this ioalsebla Ursa ia  aiadUar ta the iron of

laorgaaiQ compounds toion art general *y «ru.i±cbla* But thara aca

ooapliodtiap rap or ta savoring relative valtas aao^ then (Deaton

Maiiemy, 1944) (Callender £ i a^» 1955 and Turaoall qt a^  t§6$)»

Rat stud las with Kiddle Saatern foodstuffs bars abom tint Iren 
/

in greea vegetable## particularly Qfcre, aaa poorly aval labia (7$ par 

cant laaa tba a ferrous aulpnste) (&afah«a»i# 196b)*

Tba physiological availability o f iron in  savarai Kiddie SM 4. a 

foods waa studied by Oosan c± (1951) and it  aaa sbsaxbed that in* 

organic iron pronoted baeaoglobln regeneration sort s f loiautly tin a 

food iron* Tba ralatlva aval facility valuas raided froa 41 to 67 par a ant* 

7ioob (1965) found that iron froa anlmi tissues i*a*9 ferritin  

and haaaoglobin* ahowed on absorption o f 3$ to 12jt in tba u n a l  ladi* 

vUubl, anarena in  tba iron deficiency * objects the absorption was 

12 to SI par Sant* Vegetable iron la laaa avails ala* bush oboarv »  

tlaa India etas tba laportaaoe a i  quality aa sa il aa quantity in #w « 

lusting A atary sour aaa o f iron (Flack, 1965)*

In India, asn .̂ aathan (1959) am.gr sad 100 cunaoa Indian floods fa r  

ttoair "avallabia Irani by tba ebenloal nethod iaduoing the usa of V * a  

dipyridiM tast”* Za general, laafy vegetable* sad oondiaenta and 

spioss ottiab are aonnoftiy oooaidarad aa good sour aaa of iraBf



•hcrned low pereanta*,* of 'availability* ohila the other froths o f  

food* toataii»4 lion or whloh about 3ft to 40 pa* coat were oroilablA* 

fianganatbsn (193ft) found that Amaranth (tender leaveeJ (A*«ra;.sfchue 

$ M g «U a } had a  total iron per om% of 23*7 of oh-eh available l o t  ag» 

por cent waa 6f and tho parcentagt o f total iron availsbio was 8 4 #

ftoaaaai (193ft) hao ahosu that spinach (aplnaoia obraooa) tat a total 

4.4 pot cant of lxoa oat of ah: oh osuy 2*42 pop cot* la  av^lfta&la, 

and hit availability o f lxoa might bo Increased oa oaokUt, OP b o llix *  

lackey llJ57) adds that a food of high lxoa content auy not neoeoaarlly 

bo a good aouroo o f biological ip available lxoa* Ita availability nay 

ba altarad ty tha ppaaanoa la  sba Hat o f itoaa enhancing atoeoxptlon 

(aa mold and aulphydryl group a oto) or Inhibiting a&ourptloo (axoooa 

of phoapbatoy phytic add  ato*)

C o a > a t i«  tables of xaoa aootaata o f India.dial toads art 

readily avaiiablo (FAO, 1964* B^og ana than, 193ft)• but ouch tabioa 

usually ignore tha variation whlbh are knows to occur la  tha lxoa content 

o f aoat foods fpon different gsogpaphioal araaa.

Flash (1965) report a that 1 ag. o f available iroo equivalent to 

9 to 1ft ago* o f dietary iron la  a balanced Hat and appr attest* ly 2ft 

xga* la  a vagatarl-n dial*

®* Eravala—a of lxoa £cfl o lvox Anaemia

the best kao*n aealfbatatiom of tha bioohsaieal pathology o f 

Una dafleiaaay lo  aa hpw kad lapairaent la  tho •k » ft s p<i»aif of 

haemoglobin resulting la  lxoa dafioianay anaemia (Arroyeve* 1961 )•



Vaaaroua tiuvqra an tha p rm liM i a f  aouaia la  ttfrannt parti 

of India bwo ahooa that 60 par cant o f the praoehool Ohildroa b w  

lavala balaa 19 par cant (tlia nutrition Sooiaty of India* 1J6d)«

llraala Ml Si. (1768) raport that astong the 84 ado la oo cut glrla 

taatad la  Colabatore 34 ««ra found to bora haean*lobla k m a  below

tus«

Xa a atudjr at Boabny «tfc  S3 aalaa and 66 feaaieo a»od between 
fount aaeenla la  73 par oant of the oaaaa*

19 and 73 jreara Daaagr (1664)*/ *aon* then >6 par oant a i t  reported

to have alero«?tle9 hjrpoohroaio typo of anaeala*

s .

The a ila laa l dlaaaoalo la  laportaat to dataat tha type* Of anaeala* 

Aboard km ta 3ao4 ilH ? ) the ▼ariooa parameter* «hte h help la  

tha dlagaoale of H ot dofioiwty aoaaata art* Bad Oall l&dloaa aad 

morphology of rad ookot Plana Ivoa aad ln a  binding oapactfcy§ 

aerro* baaaooldarla9 Sldarroblasi* and ildoroejftiit iron tolarauou taataf 

Badio-iaeteple otudiaa aad reapon** to therapy*

dial: robe (IfSS) aad Coarad (1967) bare npottot tu t  in  ehroule 

iron daflaleuay * tba oolla aara aierocytie aad hypochromia* oharaeter* 

laad I f  a reduction la  tba valuaa aad tha haaao^lobla ooatent of ttt  

erytboaytaa aora aarkad than taair number* aad oltb aaaa eoapuaoaJar 

huaeoglobla ataaraeterlatlouly raduoad* Xa thia condition* tha mm  

eorpueeuler eei.ua* «aa laaa than 36 aloro aloro&raaa aad tba mmm 

corpuaoular ha«.noglobln aonoaotratloa was laaa tbaa 66 par oant* She 

aaaa eefpueeular toluaa « u  adeo baiao noraal. Xa Iron deficiency 

aoaaata eeuaad by protein aalautrltioa* tha aaaa oarpuec ular voltw
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w ill k« « m n ^  tt  th* upp«r Unit ot  tb* a u w i P ig *  (i* «*  95 

oubi* aitxona *r aoro)* Tb* Mao oorpuoeuiar dlaMtar (KI#^) i «  

aftoa laor«*Md a«ov* tb* upper Halt of lb* noraal ra r**$ lo  71 

mLacMtm, w.*a tb* a*aa eorpuaotilar average thloko*** 1* *or QupuoOl%||r 

red toed* (woodruff 9 19(1}• Beaton and KcHanrjr (t f(3 ) report that la  

•o**3i% ba*aat«erit vaiu** «*r* b*loo >1*3> (nonai 42*4;>}«

Za oBMaia o f inf«otion» tb* waui Iron is l p*r o«nt m io m U m  

of trao*r*rria *boo a fa ll* Za tb* piaaa* iron* lsoa bladiog oopaoltp* 

■arrow b**ajold«rta and r**poM« to therapy nay *«rv* a* good laii^e*.

Tb*** ladl«oo or* aariradly r«duc*d la  w w n  lsoa deflolfiooy auacala, 

Iy*r (1939) ototlad th* plaoaa level* of Individual aodno no Ido 

la  lsoa d*floi*aqr «ao*al% and r*port*c that glyeee* level* ar* la** 

or*o**d in this as adit ion* 8h*raan and *itteob*rg report that giyoen* 

la an oeooatlai blading blook In tb* bloayntbeaia o f baeooglobln*

Cono«tatration o f glyoaa* la  plaoaa my bo n f iM k f  an attempt on tb* 

port of tb* bsdtxftl body to auk* good tb* d * fla l«»y  o f heenogiobln* 

dine* Iron la inportaz* la  aigr *oQa* oyrtasa ilk* agrtoon run* 

oxlda**t Obtaiao«9 p*roxida**9 and aoonltas*9 aaltml l a v l b ’ip t . ban 

shown ttabt activity of tb*ot easyMO la rwiuoed la  Iron def&oiomy 

(lutrlw ion Stvjp*o9 1941 and 19(d)* H talo  | i  j l  (19(d) *buw*d %im 

th* nativity of tb* *i% m  froa lalnotr*aof«raee9«aa olgali’lountJLy 

r*dbo*d la  iron dofloloiay anneal % aad was associated with a naeripd 

lMrMM* la  art nary #-*o ret torn of and thus rMultlng la  aaaerata*

Zroa d*fl*l*aojr night niao raauit la  tb* d*f*otlve utilisation o f 

feint* (Joseph) (19(6 )•
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The haeaegiobin level, vbleb i*  tli« ve il koo*n index for Iran 

defied  nay, qsq be estimate a la  various vaya uaing pbotoeleotrio 

oolorleeter, hae*.«lQblaoaetcr and battery operated haaaoeoepe 

(Lev's «Sd SrtM, 1 ^ })*  These tkf>« n tta ti are specially indicated 

i f  fee estivates see to be earned out la  the rieid, The Tnlqueet 

and Sab*U3 aeltkoda are xisMitnnawisauutpxna- reeps specially 

indicated i f  fee estiaates are to be carried eat la  the field* ffas 

falquest and Safaali se feeds are tee imo urate to be reooamded, and 

tbs results expressed La percent «tv » a false lapres iion lacking

precisian (XCXSD), («i«3?*

liaeasto log leal response to iron therapy ess pxeaisad proved to 

be tbs surest proof of Ison deficiency tin* there wy be e re* 

tle^leeyte response on the t^nth day, in the adult, ana an adequate 

rise in beea*,-lebia level in teo or three w  k i (Seed, 19d?)e

Zb children s ife  aild  iron deficiency, failure to thrive, ir r i­

tability, asthenia, anunexia, fatigue, veaknee *e ead pallor o f Otia, 

any be seen* Za severe c»aee, beaaodynuaie changes, palpitation, ea» 

teroal dyspnea, oada&a, heart enlardeaent, proooroui nurauro, 

to feo  respiratory distress, flattening, and latter, apo^.i^; 

(Fletynyohia And Xeilonyohia ) or U vtttnw i, end thinning o f the 

nails, a ton* title , glossitis, loosing lust tare e f the hair, aohlorhy&ria 

aid hapatoapienoaegaly have bean reported by a any eorkere (J e lU ffe , 

1*6.1) l Beaten ke^ecry 1*64» Chandra, t*65s 1j#5| and fiutrmoa

Bev leva, 19$!,}
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thara have beta studiaa ta report that iron auppl«*~ntaUua 

a lt a n  the piei«re (c iam i^M  !M7 u l  lutr. Ir r , 1j47}«

According to ObaudN (1949) prophyXaiio adniaiatratiou o f Iron 

to infanta beyond 3 aMth«| and to tboae uodur atreaa o f lA H «U o » and 

during rapid growth or hlood load, should ho encourage  ̂ to prevail 

aaawaia*

fhara ara thraa major oathoda of preventing anaeadni 

1. Eariehaeat of fortification prugraw^a
/

2# Supply of aaooarolOL eupplaaorto

9a A long ter* progress* of education to eno ur%a tho 
produotio&Srotaotlat foods rich in lro&t fo lio  acld9 
protoin aid f l t a t  0a

Vaoitr (1947) aophaaiaaa that tre*t**nt o f iron defioi-eiqj anaonia 

should ala at ratals* tha haemoglobin, replenishing tha iron otaree 

and replaaeueat af blood lata wtaoa it  la prsaent*

tha Oalchiati^n af iron requireaant la  baaed on tha foot that 

fear ago* a f  eluaaaftal iron ara aaadad to make 1 ga. of haaa^lobia*

A stopple feraula nay ha uaad la  tha o&iealatloa ofiroa dosage* 

ft  (lb s ) a 14 -  Hh£) m total iron dooaga ia  ag* 

la  order to avoid complication* of iron ovar load, i t  ia tor? 

assent 1 * to oonaidar lha actual a calculated dooago aapaaiaiiy ia  

oaaa of iaorgaala iron euppleaenta*

1* £»ariflTfcfn|

fh# aarlefaaant o f food* ath with Ison ia  a potettisl m thod of 

preventing iron daliaioneQr (iBL 19C6)» Thsre ara eona reports froa
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dl fTarent part* of the world* In th« fblUlpplaeo9 rloo enriched 

wlthu Iron to provide 12 of u t r *  elemental iron par day bro’igbl 

aoout a i lm t lM  of teiaoelobifi la vale* 0h»tt*rj*e(l967)

•uf eate that 1% would b« ldool i f  Ita flour la  India would bo fo rtl- 

flod by addition o f I n i f  fo lio  a old ta, rltaaia 9^*

Coaoidorl% that tba *r«*t bulk of oorool aralao pvoduwd in 

the otutQ  lo  praetloallj eaten la  tba field* fortification of oomtla 

lo  aot practicable. fbo only possible oomoodily which sight porhapa 

laud it  sa il to fortification la  oanonon salt* The sethjColoj# and th« 

practicability o f cnri.blns o a a a  H it  requires further rcuoareb*

(Study croup OB Swtrl t ioaai u m s U ,

2* jron

Cbattorjaa Cl^47) and tbo Study frocp on unseals (l9te) report 

that aa laportant of .aetata procedure ubidb nay equated oa an altar* 

na.nre to fertlftation or reinforecacat of flour Is to provldo toblota 

oontainlai Iraa together with folio aald aad or I^g departing upon 

tha aoau s i | to t i  protaotod*

Kaagr otudloo hate boon oarriad ou. ao attoupta to oar* aaa uia 

bp adaiaiatratlea of iron aalto ouch ao "errlo aaaonlua nitruic* 

aooebaratod lr »a  ladldof farro uaoxalata* ferrous ascorbate oalloidal- 

farrla oxide* Carrouearsenate* ferric ouolorlfls* farrouo gluconate* 

farrouo sulphate* farreuo iw u lio t* am farrla ehlorldt (Salast!* tides)• 

Maiy work ere bars ehown an lnoreaae la  tbo haemoglobin ounoantratloa 

and obagM la  tba ayaptoaa ( k a ,  1946) Soisnkl* 1968) Butr*B«v*1?93| 

Blaster • !  £ i 1997)*



Kaaor workere hare guarania ad tha iffM t l m m  and o a t of 

Farroue wilphata In the prevention and trentreat a f  am*ala (Sank»ma 

and Rajagopal (t f98)l  Halter ( 1994)| Bonder tod Baade? (1914) McGnolly 

and Cannon, (f#>9)| Woodruff ( l94l ) i  Brain and Halibuts (W 2)

Bed field 0 * 6) )  *rtr. 9av, ( 1944) | Oaoanafc n£ ( l947)|8ood (194?)*

Xenon (1047) 181 Saport

ftoad ( 1947) etrea *ee that aa the l m  in farm w fora la  abeuav 

bad aueh bat tar than la  the ferric fera, any treataei* should be 

daaa a ltt the farroua an Its* Chandra M949) aureate that ratap 

attar aaita a f iron ara anraiteote, but they do not affar «gr parti* 

(Mltr advnntat* ovar farroua aulphato or .jliioonate ( *oodniff, 1J6) 

and Chandra, 1945) although a oh^n*a ray ba adri aabia i f  a parti outer 

praparntlon la not auitabla* Ha adds that, abalatad iron ooopounde 

here tbo a d n a t a  of l i t  11a danger o f to* tatty f n i  over donate, no 

atalalns o f tenth, wX unaltarad abaozptlon efficiency d m  nixed 

*ith allk  and fruit Juicea*

Bar & 1947), too* (1947), But* lav, (1944),Chandra (1949) have 

advoaatad tin t oral Iron therapy la the beat netted far baaftt treat!** 

Iran deficiency aaaaaia* Xenon (194?) reporte that the disadvantage 

of arel Iron therapy ar* the ate* raaponaa to traateasl, rad In aora 

I t  fires rlaa to diarrhoea, gaetria qpceta and voalttlnf (Chandra, 1949) 

laoordlag to dood (1.47) paranterel iron therapy daaa not offer aogr 

particular advantage aver the oral therapy* farlona looal alda 

af feat a lire pain at the alia of the injection, akin dleodlouratlon, 

local Inf iaaetloa with tender lyaphadenopathy ate lower quadrant
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•M oiU al pain turn Itcs MMd altt in tm iw tu lv  io jttttw  I f  iron 

W llAtitti ( A i i lt u  and O il loan ( iH j )  «o f Cn«tm  (t9S$}|

Son Vi * 7 ) .  lire nausee, tohI u q i , tz «H «lv «

•M ia ia ii pkia la  in k  a ad back ft ite aU i parental t m  therapy hon 

been report** by «lliao t aa* Hama easy (196$)* Soo4 (1967) write* that 

extravaaatlea a f ea.lnatikU iron aside oan oana* a ever* and painful 

l i l t  inflame tory reaotloa. Bat tha anin advantage of parenteral 

tb*ropy la  it *  use la  patients oho te l rat* lion poorly*

The doe*** of thee* differs at iron ealt* n y  vary* hut the a&a 

s i l l  be to pro Tide about 4 to § ng. o f el^nental iron which s i l l  help 

to prevent aaaeaia*

»• Iraq 'Am kW OL

4 no at useful ana oinple definition o f  *ra<julMminv io  that 

adopted by the reoent Joint fAQ/*BO Protein dental tee via* *und#r son* 

dltioae of crdlGwy U fa  the nutritional r«q4rentnta of on Individual 

ore nad* up aeoentlally of too ooapar-taentat

a* 4 baaal a must halo* efcioii It la  believed that haul 1b 

end *ro*th eamot he aotievedj and (b) aad additional aaount to 

provide tor a trees ineludia* inleetlons to m e t  every one is  eapoaed 

(Raeea, 1f4»).

8oen after tl* «roMt pro sees in Infamy aohool doing age aal on­

set of aeaotruat ion la  |lrl«|  there la  a reaarkabla iasreaoo In haano- 

4 labia* Oomatuently the physlologioal re^ulrensnt for iron Beaune* 

nuch greater for eaoh aaxv (Beaten and Me^oryf 1944) ■



ia infant nt birth Matiina 999 ag* of iron end o m  And a m<ma 

At about N  /aura of age contain ))99 ag* uu 22J0 Kg* reapeetlw jy«

Iha raquires at far iron is  an ahull baa baas variously eetiwaed as, 

between 12 eg* end 99 ng* par da* (Euoxworth, 9 ib )« Cbaatn (tjM ) 

has reported hat total i t  ly data of 4 Kg* of aleastal • navV* At 

body aalgbt ia ig lU U g  to aorraat auaeuia*

iavevtoo and Sareefc (fpdt) reported that 49 par oaat o f their eub- 

|wto aero la  negative tr«a balw*ee whan the daily iron la  total ware 

9*94 to ?»dt a  •

The Pood and lutritioa Board of SEtc(l96>) recently toare&oed the 

re a wended dietary Alla mao a of Iran for d to 9 y«are old ei.ildrea 

fros 19 to 19 v */ iay*

Johnson (liSs) eetlsated the laU y  Iron needs of tiro year* old 

girlo to be 0*9 ogtor M io ttm w  and 9«1 far otoragai and f ir  am 

19 yaar aid girlo  to be 9*f sg« for growth, 9*4 ag« for aklntatast 

and 9*4 ««* for atorage*

The latter part of the fire t year af Ufa* ado laaaeoae aid pr«^

nangy are know to ha the par lode ot Which iron la f la ^ y .a n M it

seat oeaiBDAly aaount ant tbaaa parloda era fcoaa to ahiob tho

dean ad fbr lrea ia maximal* Hoot nas hahiaa bag In Ufa with 9(h) o  
at

40vVro f iron a to rad to ttair bogy and 2*9to 4*9 eg. iron aw laid 

dean to the tlaeueo during 1b> following Xk 99 ye are, i.e * an average 

af 9*99 a  9*d ng/day during thin period* 4t tha anna tin a toon looaao 

approrlsete to 9*d at/day and an thty approximate 19 par a at of di May 

iron absorbed tha w aa daily dietary iron requires*at fining tha firql 

29 yaara a f Ufa la eat h ae i t s  iJj) ng* (htarufl, 1 jg !)»
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A ooniruotlw  m U baI Iob o f Ivon a to ^ U o s  allow for 13 

per m u  • f r i i ln o ; la  u * U lk t iB «  o f fowl iron* Za infant• and 

ofckldren t i l  requirement night bo eetinated to bo 5 ng/dey •  oudb 

• • t la U i  u ij m  o roaaoaoblo ttuU itu IlM  of fool loon botoooa 

aniaal and vegetable oourooo ana perhaps allow a aouln  o f aa auoh aa 

100 par e«at i f  tlo Hot lo  Mob in aninai aourcno of iron (woodruff 

U61 )• The preparation of food amy aloe taarkedL? altar the oontont 

of loon in  eithar dir«otioa, and m y  win iiitory  bio tori oo of littlo  

value (Plnehf 1945)#

?iioh (1945) roporta that oarrdnt oatl-ntea hare indicated that 

iron loaooa in tbo no real nalo art in t i l  rang# of 0*9 to 1 ag/day*

Sun looaaa ora altered in lilu tira  to tbo bedjr iron aa eontont m r  

anu^a of pexhape 0*1 to 00,3 b&. iron over load# Karo man half of 

thio Iowa io  derived fro* the exflnltatlon of gnotrlo iotootinal ouooaa 

aad tbo internal blood looo. About 9#5 mg. Iron oust ho rotaiaod oaoh 

dafiifor 29 year* i f  anasaia lo to ho proventod#

1# jonortaago of Ogoen-Hafy UooUatao ao »ood 3ouro« of *ron

Aaong tho repp rewrote of iron# green leafjrvogetableo aaeune 

priority- booauoe animal oourooo aro aoot unlikely to p ly  a signi­

ficant part in tho diet a f tropioal ohLldren. Tfca potential soiree o f iron,
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egg yolk, Is  used very little  in feeding children In developing 

eountries (J e lliffe  I960).

KcOollun st *1 (1939) hare stressed thst the leaf o f plant is  a 

complete food. MsCarian (1956), Sweainathan and Bhagawan ( 1964) 

emphasised that groan leafy reget* lea fern one of the theee p c lasses 

of proteetire foods, as they are rich in minerals and vitamins in 

whth the cereals grains are lacking.

Since leafy vegetables are available every where, at low costs, 

or even free throughout the year, it  is important to realise their 

nutritive talus (James and leaden (1967). dresn leafy vegetables in  

general ere good sources of carotene, calcium, ae car bio acid and iron 

Devadaa (1959), Singh (i960) USDA ( 1964)  Devadas et a l (1965).

leriera (i960) etatea that inclusion of greens in the diet for 

three months w ill provide protection for the <h lldren for four to 

firs  months afterwards, even whai they are given a vitamin A deficient 

diets.

Deshpende (1954) demonstrated the high biological value of proteins 

in the leafy veget& les, and found them superior to the dim), proteins.

This shows the importance of green leafy vegetables as a source or 

protein o f good quality.

It is o f interest to note that ealolum retention from green leafy

vegetables is utilised as well as, milk calcium by human beings

(Kamalanathan et a l. 1965), Devalue et a 1 (1964) suggest that a mixture

of wild green leafy vegetables can supplement effectively the poor Indian

rice diet ae justified by the growth rate and retention of calcium in albino
rats.’
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ala aialaaoMit eit^JOO a «i» a f  fe u  Mixture Of a iU  gTHX

iiafy vt|«takUl| Im d u  ot a j (l?§9) wm lulM  MM  the Inanaaad 

•aaiatpiiaa a l aild tm iu  w ill he Ip effectively ia  aakle up the 

ealorle ia fie iiB f in poor lad m  diets, » •  n tU  m  iaorsoseU tt* 

vataattM a f  phaipharom ■ !  U trivaa without inm ^aiai tin aost of 

tta* oholt diet*

P in ira  (l?6a) tbowd that ianinalnn o f SO |m « o f oooksd ^rata 

Isuff rsgotebiss ia  the dlat of aoaaal preschool ohildrsa for a period 

o f S aoath«f r»i*od their aa ra  v ita la  *  v a la o  «diao aubaaqwnllf 

&irsa titasda A dofieleooy «is t# the dkildraa aaintdnsd ease vitootn A 

iavalt fa r 04 aaaka laa «a  10 at* per teat). Dseada* (l96l) otatoa that 

groan laaijr esgstshJee bo Ip ia  bull din* strong b«u i| la i lq r  tooth 

oat guao opart fzua protestiiv On* body agaiast seasons*

fka onnaooly uood grow loaQr vegetable* ia  ladia9Aear(ifi* 9 oat 

trlgooolie hare oa Important rolo ia  the dietarleo of the poorer # lessee 

ia  Xsdia* Phonsslhar <4 al (19S7) and XOffi (l  *53) hare ahaae that tha 

iaoittfioa o f ooMuraath ao 0 auppleaeat to preside protoia at tt* hvaif 

oao fount to laprovs the PSS of various oereale sad pulses* Ku> 

reports* oa asperlaeot, oota they eoapared the of fee* teaeeo o f Agathl, 

dearest h* Murungai, aid Patuppuheerai* oupplowatod to a ooroai diet*

Kaasth J i <hk C*3M) reported tlat the r  sgeaoratloa o f o«r.oo pro* 

tala, a BKf aod xaathiae oxidaoo hjr the vsgstabJe pood ore iaeludiag 

aaaraoth powder oao ooqparoblo to that o f easela*

Supplaanutatlwi o f diet a «i th aaaraath oa/ also improve tbo iroa 

ooateat of the diet. But there are eeveral faotoro «hh h a ffeot the 

iroa ooateat of oanuth auoh 00 eoli| oookiag vessels, and M thxii of aooidoi

\
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ICKH (19(6) M«tM| AMnnthi oat of klu groan leafy is

an im lla a t m u n « «  o f Iron m  «h o « t| lta  U|h iron oontmt (0 «9  <|/

id > ga. )•

TIm tam 'available* lroa wee t i n t u n i by R ill (l95®) and later 

by Rlvehjca «ol Coworkexw (1956) denoted that the fraction o f iroa la  

fbodetuffs »*>ieh ie cap* eeoparable o f ecahlaing with •  •  •• dlgyrldlae* 

Tfco b U r  « r b  n  bar* ab*oa that te  effiolaocy o f food la  rag am rating 

barooglebln la  tht aoaeaio rata la oocrelated not alth Ita total ln a  

aoataoftf bai ratter «dth th» protein, eaabining with t  ' t a  dipy^idloa* 

Roam IM a fraction of iron bald la  olaplt eeabinetloa, aaa toraad 

"available* far uaa la fu lfillin g  tba pi^tlolatloaJi face* on o f i t a *  

fha total lroa a act# at of ttaa feedstuff la  therefore o f relatively 

l i t  tit value ia a rtrltoa  at diaa ualaoa aeeoapaalad by lnfenanUo® 

with regard bo th» percentage of * available*! « ̂

Though green Italy vegetable! oeaVila a lor p im ittb * Of 'available 

lroa fa t balk for bulk* they fUrnlob tu t  aore aval lab la ln a  thou 

other foodo ( Saroja, 1966 and inaodaa 196?)*

Sberaen (1955) cad Ic lU fft  (1968) proposed that, a ll eouroe* o f 

lroa art explained aad aada a valla kit to tho low ineoae group* Oat 

praotloal aalatlan lia t la tha propir at inaction o f tta laa*p«m.4vo 

food#- tht laafy w gouuoit which art fioh la  iron. I t  la  proportion 

to tortf t a  laaXf vegetable* fv 4 o h  aorw lroa than o tb r eojrcce"#



XXX. K?sn WKSTA X »MD 8B0Bt

ffa il iaraaUgaUott klaid at ao*p«»rlng tha m U A lU t ;  « f  iron 

aappJoasntad ta a aohool lunafa, through two aoiraae ( l )  a natural 

vegatabia aauraa ^ aaarwtt and (a) aa iron tonia, 'Oalllron*. ?la 

rv iattn  affaat of aupplaa* cftatloa ha* barn atudiad la  tarns a t iron 

avaiiaa lllV * •••*• ao «*t«b lU tifi to la »a »a  » gre*tb| baeeotilabln 

lavslo aad other bloateaaioai9 m& allaleal pitnuaurt on aefaool ohiidr.ia 

la  u » ana run^s o f Hat to thlftaan yaars*

faadlag axparlanuta ara fanarully aa*d to taofcl* tha pm ciUai 

problaaa o f U »xom g oto daflelOEk tlatariaa.

Am pelataa oat 6y Paadit aad Sanaaaara Kao (tHO) w n  Of tho 

faadlag asparintata ara aaoduatad oa ahildraa aiaao tha afi'aeta of aal*

ausrltioa • ar« uouaily m m  aaatf aat aoag than. V ra  tha aduoatlaoal
OA

point o f visa (tellar*a ara tha heat asdia to oany kao«lo%o^ to Koa 

ta u*a tha load  foodaf (Gbopn, 1986).

tha JUAraa UlOhgf Xaal Progpaaaa baa k m  la  eperatloaalnee 1929. 

Aaooroiag ta tha vapalatloaot tha ttadrua aidday aad pnyr» na stoat n a  

la  tha alanoutaqr «haa|» by tho rolumtury contribution at tha patella 

at tha rata of 4 pa. par aaal and a aatotd.bg oontrlbutlua o f 4 pa. par 

aval par pupil by tha dovarnaaeft. Tha oaala gaa«.ally aoaalita of aookad 

riaa or aha«tv aarvaa aith aaaaar ar aurda9 vageta&l* a r pick is a f aad 

a praparatlaa aith aora aoya aa*i (C ll) ttilot la supplied by OAHE,
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She Bobool eeieoted i l  the pre*eut investigation ft ooiim  under 

tha M n a  Kid da/ Steal Mb* at.

U »  typMl.'Matl proMdun includes!

A« te lN U «A  o f the plaoe of at id/

ft* ftaiapUng

0# Cenpoaitiun and Vutritlvo value o f Basal sod I x a r lM l t l  
dicta

®# Iron oupplsfiaaftatitHi

1. flaaul»K| preperdtion aad eervlng of luaoh 

and f a Bv*luetton«

*• VLS& tf.s.tafc

S ri Saredanaoi Devi Junior Baal# Training 3shelly Coifab&tcre imo 

oolootod fbr the etud/y mo n re«alree suwbtr of ehtlftren attending a 

school iunoh pru r̂onew wan avail* ale*

B. gagillaL

A ll ofeldren enrcUsd In the echool iunoh muteering 6? were atft» 

i  acted tef aolurop one trio, dietar/, eocio ocenooicy bloalsBleil nod 

olinloal neasurtMaday in order to ssleot the en ph i Ont o f tfeeeoy 

61 ohlidrsn aged between five to thirteen /ears, free free act/ native 

dleeaaey infeotfton or Lafeetatlwii, wore selected* Xhey wore divided 

ot r^ndoo into three groups of 21 sash oanpwabla in heUhty weighty 

hemoglobin lively end eoelo eooooaia otatue. A stellar group Of 

chi ldrea who wore not In oohool luneta pn^nuec but brought lunab frae 

hone were sele eted to fora n fourth group, to nerve no a M c^tht control. 

Care waa taken to exclude children «fco were taking iron tonics or tnbletoy
o

those infested with hook wo ray aad g irls  who have reached puberty*



i The four in ty i tlnu m x n M  n n  deeignated m  2̂ 1 0*

MJoniUt to the dlet&iy t m t i a t i  to b* | im  «■ epeeified below*

■ Children reoeiv loo the haaal enhool lunch with 
colloidal Iron eupplaaentl

■ Children reoelving the banal eohool lunch with 
Aaaraadhua , -flavuo ae auppleoaat with Jagg cry 
water aa placebo*

m Children noclTlac ha bacal h » i  alone with 
Jagg*i7  water ae plaoebo.

9 »«p  Control* Control children who are not participating in the 
eehool lunch*

°* g—oooitlon and lutrltlvo »aiua of the Banal and ii^ertnentel Ditto

The e&apoeitian and oout of the banal actaool lurch are given la  

table X*

thoup B| 

Oroap

Croup K|

TliiU X
'4UA1TITIG3 IBP COST Of F0QKHUFP3 US® Xft 588 hid 11 DI */

OffilA/PlT

l»raNWBM«MNMnCBaM«Mni
FoodatuffO Quantity 

(ga* raw weight)
Coet

(pelaa)

Bien/m.eat 73 Free froa 0«!B

Bedgraa dhni 20 SeS

liafy/NNb-leafy vegetables *0/30 ns
Okiaaed aLlk powder IS Proa froa OIXGff
O i l 20 Fran froa CABS

10 1*6
tappnjr neonate 20 1*00
Oil to Free froa G&22

total eoet • • 2*2
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9bs owt t f  thft lunch was within 9*2 p»iM  p«r A H I p*r any oxoAudiag 

tbs fras fsoft g ifts froa UIXCBT ant OAAS and tha cost o f runl nud 

laSour*

The Banal luMb 4i*t wn* adsquat# in a i l  atinmUai nutrlwUa ant 

aaloriss uppl/ia* oaa third a f l t »  alia**»o*s rssaainodsd far *  school 

gola^ dtiU by 1CXS* This l ia t l  l i f t  auppllai ft ag. at iron gar day 

par obild*

tk i osrtrittr* radon a f  tha basal school loach and ths various 

aopplaaaats aaaparsd with aw turd of tha daily nutritional ratfuirw* 

attia t it  givaa la  tahla XX*

TAB!* XX

BAX 17 BSQSXErtnfiXft AIL Ititai/AffS 3Uf/LI8D BY 7Kb BASAL A!8>
IIP AWOTAL EBT3

•Daily raqulra* 1/9 a f (h« la t t lt t A  Dint for
Butrina ta asots* dully Miiaira* 

wats*
far groip
t } sod l j

group I j

Caloriaa i«oo ft99 492*14 647*34

ln i« la (| t ) ja 10*9 1ft. j3 29*397

Galaiua ( O 493 la 999 139 to 139 293*44 491*99

Iron [ ^ ) 1) to BO 9 to 7 ft.1 21.9#

Vitwiia A*(X*U) 1200 to 2499 409 to U9J U93.48 3090*74

Vhiaftlae(ac) J*£ tO 1*0 9* 2ft to 9*31 0*9299 0*3417

Vitanls C(ng) 39 ta 30 10 to M 13*2> 71*20



rr

Ths iraa •  tpplMkaat* tloa was carried out fo r o period a t ft aontna *
a

I t f t t n  o f slv*» ntoi t m  ohiott is  ths «rtr% (i doll/ I n *  roqulro**

fo r  ths «UUr«i& » f td  between f i t s  wd twoIts yours « m  «up;)U«l 

la  tit* (b o  o fi

1. a fooa prspuraUoa (koutu) aado out o f Aasranthus f lm ia  
(oulalkeerulJ a g m a  loaf/ viga lab ii ooaooniy um<3 to  So ttti 
ta ila i

2* an I s  a taalc oolUnn.

A particular v»rh tf of Aantwnth, (kulaUcwral) hotoaioaijy knoia 

ao AwarainOhua f  iavu* was as lea tad as tho oupploaest to the baa «1 luaah 

tar oais group o f 21 ohliorea (droop 3g}« ?hio gro«a loaf/ tagotohlso 

was ooltlvotod uadar oon trolled aoaultioao, aad plucked at ordfoxw otago 

at tka 3t«te Agricultural act Bsaearoh lnatitwo» C olntatoso aol 

brought fresh to the ochool every M n iag . Tho «e<*kly aw ljriU  of the 

•aaranthuo Atr Irak o n tu t was carried oat for ton U ttU rv  ooafcrol*

*• i£S S jK il

■CalUroa', a enllsOdai iros hydroride was give* to Km ehildrea 

baa loafing to group £j« Ths asisotloa of thlo l n »  koala tm  aupploasotakloo 

was OaosU oo ths fdUoeiog foots*

a) I t  416 not hors any a ftsr lU -e ffe e ts , wbl<h people usually
oo^lttln stout Ouch as loss Of appetite, aoastipation* diarrhoea, 
or olu^lsfaaeeo, os rm a ltd  by ©retesting on tho Investigator 
hy s s if adalalstratlun o f  ths to;:lo fo r  thews Osya a ftsr ioaeht

h) Xt »os loo oast sod a sa lly  available*

Xa addltlea to tboss ’Oolilro*' too ao attractive so lour oof •  plsaoaot 
flavour* ths hutrltlto talas of imraath »*d  Collira* lo g »m  la  fable XXX*
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T A B U  X I X

tursmvi talcs a? uoiahth asd oollxbcs
»W1

Iron
tipples* at

Pro.
tola
C*m)

emo­
tion Iron

U*>

CaL-
oluo
Cod)

U t*- 
ai» 1
U.o)

Thia-
niao
(«d)

Foiio
acid
Uki)

loo or­
bit act!

Aonrantb
to (**•)•

2.40 27.40 13.30 237.00 3320.0 0.0100 ■ir
m 39*1

Tonic
2 ml. of • - 16.0 m • m m m
diluted
tumle.

*Aiu:tttti la  «  H *  miutm o f u i i ,  kftt th« h*u not yot mob
ipftetfial iiainUUU «tl|(

'Coliirtft' oanui&cd 5.T3 «no. of e ox lot te l xna IqrOrMlfti ana trooeo of 
aoppiV y  Oobait * juc m i^oocm* XL* pJboa o f nteafaotnrad waa Biological 
irftflt U B u <  lu/3 t e t a  Ahwbiu, l^4«rtb«if A.P.

The i » »  taalo woo purehond la  mm  laboratory and atorad In tha 
refrigerator.

Tte Iduio ftfti tht ftwuantbtftn onaXpaao Tor chair total iron 

aoatant by tho nathod of Vo% no iaaorlbod by Bowk ( l  >6J)« *&  huadrad

cron* of th« AnaronthiM f lt w i noro fouad to oacttaim 23-23 % « o f ir  JBf 

and 1 a i. of tb« iron tenia woo Jbunc to contain 190 of iron*

Sixty to alxty too pM* of tear an th ware | lfiA  par child par day 

to giro I f  ng. of additiooal iron apart tram th* atx ma» of Iron oippllod 

ky tha baaal luted.



Inara nth n a  *«m <  in Um flora o f 'kootu' t i l l  i ) » l f  « 4  given 

to tb« i k i i m  ia  «n<o Sg* Otft n i  (akin not to eook Um  groans in 

lion pui| also* Iran soot ant of cooked food bod to to ooustunt 

(PcveSua ^  1p$>) •

Four « !•  of tbo H o i tonlo woro diluted to 59 s i. oltb outer*

Fzoa tbo diluted solution too a i. oor« given par child par doy in tbo 

<1 groups of tor lunoh. Tbo dtlldren aoro requester to mob tb»tf Mouth 

luM d ltltV i oltb voter* 1a  ordor to provost browning o f tbo toatb 

(Chandra

Table XV oaans tba oolaalsted iron oontant-of tba esperinantol 

ditto*
IABZ3 XT

0A!OTLJtP1® XBOS COSTS*? Of TBS 5 PtBTS

Orovpo do bool Slot Sapp Is mot tota l

*« $•©9 ago. 15 21*99

** 1*99 15 21*00

*> $•09 —■ $•00

*• f  ‘— ntrn h * f r n tio11 *■* * m u  ?T Vrtu

Bnosd os tba ahli.drsm'o regular pattern o f school luaoh shlah 

eassisted of oarosl plus | vagotonia* disto ooro plsnnod for I  oosb* 

tbs daily aosu ooasistod Of s  ooreatl preparation (riot or shoal)t t  Italy 

or awt-laafy oagataSisf oar ret* s  fruit* and s  oweot porridgo (payassn) 

aado oltb a ooablnation o f skin silk  poodsr 0«S*X*( Cora 3oya Koul) and
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The lunch wan eerred equally te *11 children ueine *  irsamardieed 

volunetric renewing oup.

The three group* Mm fed separately* Children in group 8j received 

the 'ieetai kooin* end the X̂  and I j  groqpe received *0errot peri.) el* 

evtvy day *a e vegetable preparation* Mivm Hw £j gpot# children eere 

given the iron toaio, the otfem  t#e group© reeelved a very dilate jcggecy 

eolation auioh reeenbled the iron tonic in  colour end eoaeiatenay.

*• Svalualloi|

the iiilttr la  nelcoted for cvaluatii*: %m n u iu ldU ty o f im a from

•apple**into were*

t . amhropoaetrlo Measure*
a. CUnioii axaajjaatiaa
3* Biochemical evaluation

end 4* Tint eurvey*

»* hyWMWlfcJBMHKBt SL.

iiuoe height end weight for on age provide Hie e i^ leet index Air 

the onecaeaenl of nutritional etatue* they eere reoorded one* in evepy 

1$ d^e  unlng the etaadard pr eedurce cag*<ieted by I0WB> (1J6J)*

The ohUdren were eiin ieeU y exeMued by *  aedicnl doctor, both brfare, 

nod after the otppleneutwtian period*

heeautflobin levelea o f the children were eetl^eted onoe in every 

fifteen days aelpg the nodified ejnsneth beeaoglobia no Shod suggested 

by Je lliffo  (1966)» ns per Hie procedure given in Append!* I *



*• 1ft*. y.PjtH"*. tpa£i!L»>

The pack ce ll ymljm waa w uun d  before end after the etidy9 fey 

drawl x* I  a l. a f  blood ftrest 19 children readonly eel* ofeed ftrm e «h  

o f the f  ar group#* (ZOKK&, 1j66)« The details o f  tbe prooeduvo given

In Append Is I I I .

§* Hed Blood CQjQMioele Count (BBC Count)

Using the i m  blood* the B3C oount wee determined fey the Sewber 

ru U tf wet hod a^ ix ted  fey (ICOD I5»6d) after the study period#

4* PI etc nr Purvey

A preliminary diet eurvay wee aarriedotft along wi th a aooio « s  uonie 

background* dietary patterne aad food habile of children*

A three d^r aolghnont ourvey wae carried out in rand.eixy oe looted
i

houooo a f  tiva  subjects each a f tha diffosaol ffeur groups* to find out 

tea t in  aentonh mu  ttao nutrltonal adequacy a f  the d io lt days d iet* 

fho food eaoplae wore anaiyoad for their prutain, iron ead aitanin 0 

eon teat* (hank* tH )}«



XT. U8U1£3 JUBt UBCOT9I01

The ala off tha otudy ana to aessae the availability off ixoa tram 

laaranthoa fiavuc ( Mai add serai) ooaparad to that o f o Coowonoiai Irwi 

hydroxide* both aiopl/ifii an equal amount o f iron ao eupplaaaniO to a 

aabaci lunch* which eerved aa the haaal diet eupplying ala ok* of ircau 

Slaty ir e s  eohool children ooapwaola la  nutritional aod eorto-eoaaaaie 

statue* ago and sex* served aa autjaots* They ears divided Into four 

groups designed aa X* lg  and Ij|  another off tf children, who did

oot participate la  the school lunch te l raoalvod their neaia from hone* 

ooaparaOia to ottoe ra in a ll rsspeeto* oorvad aa tho control t^oupj 6 

for coaperisatu

fhlo ooapariMa lo  presented aod aiooueaed in «w  fallow  tog order. 

A* Dietary intake,

*• Aseeeeneat o f  lutritlunal otatua 

fi. 1* Haight 

a* Weight 

)•  Blood indiaaa 

4. Clinical a^aol^aUan.

The haaal eehool luaob la  a l l  the oaaaa enhances and a 4>plcn«.ts 

tha hoaa loach. Xt la  o f particular interest that the d lsf goatainlng 

Amaranth ia  hi<h in  a l l  the nutrU td f, followed by tha other two groups 

ahoa aoaporad to the hoaa lunch* Xa a l l  tho eaoes analysed valuta are 

s ligh tly  lower than tha calculated value a.

•
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TABLES T

MEAN ANALYSED AND CALCULATED VALUES FOR PROTEIN, IRON, VITAMIN Ot 
AND CALCIUM IN THE DIETS CONSUMED IN THE HOUSES

(thole day’ s Diet)

Group Nutria ala Protein

(gu)

Iron

(mg)

Caloiiai AacoiOle
acid

(mg)

B1 Calculated 27.21 30.2 499.9 21.9

Analysed 24.02 23.4 - so

E2 Calculated 39.36 39.9 • 4 M 92.10

Analysed 32.12 27.1 - -

*3 Calculated 29.0$ 14.43 321.3 29.19

Analysed 27.29 9.12 -

c Calculated 22.91 10.21 302.1 10.6

Analysed 19.22 6.30 - —

-4 2--A
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B. *000oops*  of ■utritiouoJL Status

*• Mafei, £>£?A/iS /a/ Up

&U tho f l «  groups o f ohUdroa bad raclotoreC looro&ooo la  liigM t  

8w«v«ry tbo < r n t « l  Inoro •—  « m  shown by tho group 1^* m olY lH i 

oraraoth; follows* Ip Bj group rooolviac tbo 3nool d o t  blow*

Tbo ooto* iaoraooo la  tbo b*l«hta o f ohlidroa tebogUR to tbo 

group Bg rooolvin* basal Clot olth aaoranth *a& 0# tbo teitrol rvaoiviaf 

hono luaeh9 and ba tooon By roooiv bag basal lunch Clot aid G§ tbo 

group with booo Slot wars oigniftoans. of 0*91 level* Tho significant 

lnoreeoo la  bolcbt m i rogiotored w l|  hjr O iib r a  d o  wars rooolvtiy 

tbo iron ovpply through %m croon loaf* vogotobM* another o r not Milo 

otlaiLkOtloa o f growth lo duo to tho phosphorous vitoata 0 sod otto* 

nutrients aip^llol hjr tho croon loofy vsgetsbie mods to bo Investigated* 

Xnersaood ohoarptlon of lis t  son raouit f m  high Intokoo of both 

ooieluo ond phosphorous (But* loo* tfd?)* Tbo Boon! luooh Clot o l« ; 

gooo s l^n lf* a t  laoroooo la  height* but tbo offset o f oral iron toalo 

bolcbt woo not o^nlfloont* Klnnaaan (f966) and lut* boo* USW?) 

put forthf absorpt ion Of iron* oalolua ond ptuopboruo la Csp nd«at upon 

tbo rolatlve aaounto o f ooch o f tho so ouhotenooo la  tho diet* nod s is - 

oatoO ioooia o f iron aions slgalxloantly lowers its  utilisation* la  

tha oral Iran oipplp* only tbo Isoa lataks ono iMroaood d l «  oould 

hnoo rooultod la  tbo dooroaood ovoia ML H ip of 

osoonoo Of tho oibor sm arting aLnoralo*

tho iron. Cue to tho
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a

Z.UUhX

f  bo mad lM riuM  la of a ll tb« four group* ar« givm la

?*eb VZ aad tbo rooord of tk« fe rtiifitii n l|bti aad tlo lU t ia io  

o*l glvoa or* ofay*a roapootlvoly la  Appoadls Tv,

Thor* v m  *a laoroao* la  tbo oalghta of lh « cfelldroa la  a ll  

tho four groupa* But U»* dlfforomo mo *1 golf least oaJjr botaooa tbo 

group* I| ant C, rooalvlng tbo lroa tonlo plua tb» Awal Aiot and 

tbo boaa *lot9 aad botoooa * j  and C9 raoolvlng grooas aad bona diet, 

fh l* laoroao* mmj ba duo to tbo adequate aupplf o f nutriaato 

with ( b  axtra aaourt of Iron ouppllod tgr tbo aohoul luaeh,

tboro aaa a ooaa laoroao* laaolghta botwooa grot** M| and 

B| aad 6 aad * j  and 09 though tbo laoroao* wao not algaifioofct.
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Vtklf VXZ | lvu  t t i  mm  iscnaM  1ft bacao* lobla I m U  of ti>* 

font gioupo 4urlac tbs study period* Hacsoglobla valuso mm (lv ts  

1ft If.M alls % •

A ll t l f  rour | n i f «  of a i lU m  hod luentM  hMoinlobiB lm la  

( » ,  -  U75) 32 S,T2t Rj -  1*49 u l C *  9.79). Tk« «U f*r»aoo ift t ft  

a n a  ib>rt«si was a lia i fu ^ i  botvssa ilM gmqp a asasuaiag i m  tools 

sa l saura^ftt, awu*»z.ti> sal tbs basal dtet| basal H ot aaiboas dist, 

atd tbs aasa laaaraaoo Ic tm a tbs lo a m li and boas dial aas hlgbip 

stsalfioaot* Bat tbs <4f Ibraas bstvssa tho ooasualag boats,

grjup aoasuaiag oaaal Hot aas sot sigaifiaaat • this diffarsnos sight 

to do*t to tba bit bar availability of Iron fr<n Asaraathus oitft or 

wUraut tbs effsst o f othsr basso to postia f  no tors Xlba fo lio  and (ignsfli^  

©costa* losses) sal sltaala 6 pro scut la  saaraoth as rsportsd byr 

Sinsua g± (lj>4«).

Although tto basaoglobln tsIuss lasrsassd luring tba saptrina stab 

ported, ixkiyr aoas rsosbsd tba aoosptad standards o f 14 ga* fto 139 al*

Of blood (n o  195?)• Oat of tto19 4w war* found to bo aaasuio la  tbo 

ba«tttoig» bl rlnaint asserting to tbo TOO aaaaaie hasno&lobln standards 

of tt«J4, ^  ofellfroa eould roach sad got beyond tba aaas&lo Aoralo 

aftar tba supplements* 411 obiidrea oousuVils® Aaaraatb had higher Jorolo 

than tbo aaaca&o iorolo at tbo <ai of tbo esporiuental parted* la  tbo 

taoal la s t  dlot groapt aaij thru* oouid not gat ixqrati tbs anas ala lava Is* 

ffala prows tbo tffsaiivenso* Of tbs stappla aaatacy Talus o f A*rantb Aft 

snasoio children.
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the pack n i l  T t l « t  ana aaaaurad bafhrn and aftar mp,> lea a tattoo*
\ e r >

tabla T il l  glvaa tbi feast; aa in han^toorit t*1um a f readonly 

aniaotad tM  ohiidren iron aaoh a f tin tom  gnotpa* fAPRe^ix £0

A ll ft*  fear groups <f naildr*ii ban atwwn an loamasa la  J?.C,V*

Jba a^.aje«ta racalTtn, euuirajuth (Oreup tad a high** F.G*'** Talus

than Adi valid ran no raoaiaad tta Iron tonlo* Ait aotw at than b n  

attained Ip «ta  valua at (|? t «  42 pan oral) raparsad by llntrafe

a  m ) § uoaualn i%m) and W ) (19^9) • MO*pt tuoaa aha had the In 

in itia l t t h i i  oioaar to tha uoraat ataadardot Jna drawoaak In thin anna 

In that mean atauoard* ora naiaiy aat for aossal adults and not for 

growing ohlldran.

ftw man inotaaaa In raluaa b«v*aan group* roaelYlm

Aunranfe and Iron tonu ( 2̂  aos 2g)( Anarai&h and banal dint (S j net 

and Ki*ir«aith and hone lunatl and 0) « a »  wignifioaut at 2*01 laval

and the mm  Inoroaso batwaan groups oonmnlifc tonic and pit ̂ oad lunch 

(2| and ana sigolficux at 0**35 la r il*  Tha dlffaraoaa *t*a not al^*» 

mfloam bo i*a*n 2g <m̂  ® (Tonto and bound dint) aad bataaan A 

2  ̂ and Of gruipa r*ualT*% daaal dial and haw diet* 

fhla — ■*" '
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9fa« 880 oftUAt o f randoily Selected 10 d>114nn fran m k  o f Ihf 

font gro-ps n r «  utiaitidy M  tba end of Uio atudy,p«riod* fak la ll |tm  

Um HBO Oouat of Uio four i i f fm n i  |S up« o f ohlldrou The croup ahioh 

remised maranth bod the aarlam ouabsr of Rod Blood delis, and the 

Banal p tip  (S^) B actio croup (1^) and tba bom alot t^nip (C ) bad choir 

count a in  tka rtipH tlT* deeenilnc order* Thin above that tbs iron 

supplied through amranth bad a greater influanoo on ib  SBC o aunt a than 

Da»udi other ferae* Tba laare*eed Bad Blood do ll count founts in the 

e«ee of children of the laaiaidb ( croup any be due Be tite creator 

quantity t i  available iron* ae veil ae other erythropoetle eUbettaoss like 

fe ll*  eedd end ablrit are iapartant eanetltuenle o f croon leafy

n tp H tie ii On the other band* althoucb the tonio croup bad tba u t n  aaount 

of iron, pexfcepe laeked la  the o.her erythiopoeBt* eubstatnea* da reported 

bp -tistr-ba (ijty ) a reduet ion in iron absorption dlreotly par* Id led  Bo tba 

decreuse In ery thro jostle eetirlbr* Been though anaranlh and the toeta 

provided equal enounta o f iron, lneneased erythropoiesla ref looted hy 

inoreaedd nunbar of Bad Blood Celle, in  the oaae o f the aaurantb croup, 

nay be due to ineroasec absorption and m U tt ilM y  of iron Cron creene, 

at lob in ttm in  aoatralied by Otter dietary factors afeiob in tbio eaoo 

wars oonetmt in the diets of the iron e upplamnted croupe, except for the 

pteeenm of otter autrien. e in the cream*
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T. m W L H I  AM D COOCLCSIJP

!k i tlitijr on tin availability of trim fra* w anatli t» D tLUnit 

participating In a school luwb prograe * ,  m  s sopared aith *  oommi<- 

« u l  Iran toolo ,e o U lr «< a m  »  p ih o l i f  it i  aantha m o«A « that •

1* AH children participating In tbs school IwMb* sspsolallg’

Im m  «bo ten  noilT id  tte Iran aippl»M ol«f ate Ituaa who art n *  

oslvlsg tte bow diet, n^iatirte u  iocrsaw la  H w iir i Ite

laercaso in U l« ih d  astgut Of <bU4rs& woA statistically aitetlfieant 

only tetM U  tin groupa oowmlng auraath or iron io»t%  itea ooo- 

port* to Uto lu n a te  io aslght or ebilteut oooojttug 4 m  bom dlot*

Tbs wan wight inarcasa recorded* bstwssa tho groins oowumag tbo 

school lunch diet and bevnidiot aw  wrfcsd* it m  though i t  »a* not 

statistically significant*

2* Tbsr* aaa a won iaorsuw in tel<M| during tbs study period* 

awng o il tha fow  groupo o f children* Tbs lnoria** in  tbo height 

aaa significant at 0.31 level between tbo group eoaeuaint; tha school 

luoO btkaat the iron eupplessift* ant tils group eoneuaing tbs bow dlot* 

3* The won increase in  haeao^lobla levels of children ooasuaiag 

oiaarontb shoo nonpars* a HO that of ahlHrsn 0 jnsuaiife bow luaeh* 

so tool luwht and so hool lunch oupplscw iged oitb iron tools* aoro slg* 

nlfleant ot 0*31 par oant level* Also tho won Increase in baswglbbln 

of sttUdra now Ming iron tools* ewpured with that of <b lldren o jww lng
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Um oshool lumht flthovt Iron •uppl*Kat*tlaa( «< i that • (  shlldrsn 

soaiuiUjf hM* lunch, wm i lp lf le M t  at 3«0t par own* l»v «l*

4* flat HBO #ouat* la  a il tta* groups sfe»**4 m  lnorsaos* But tbs 

UMitaM la  tbs aaarantb aaa hlghsr th*a that o f «U  tbo Otbsr groups*

9* Thor* lo a assn lnoraaaa In tba Pack (k ill Volaw (P C 7) U  a l l  

tta four groups* fhs laorsaao la  ?Cf a os ooaparsd bstwssa shlldrsa 

swaaualag oaaranth sad ootatol lunoh <4tbout Iron .sKipp Isas task loo | 

aasrsatli sal iron tunict ant aaaruatc. and boas H »tt saa a l^a lfloat  

at 9t0t absr* as tb*t of ebLllrsn aoaa using uoa tools and so bool

luach absa asaparal aaaa aaa bund to bt significant at 0*09 lavsl*

ft* Tbo elialoal sxaad. nation lift not shoo my olamfloaat I l f  fan  mss. 

7* im  raatb was fouud to bo Isso sxpsnalvs tbsn *0«1 U r  an' os tbo 

soot sf aaaraatb psr d till psr 4«gr aaa l*ft paisa ufasn oonparsl to tbs oost 

of solUnua shlsb aaa 9*ft paisa par m ill psr i ifa  (Aosmath 1lg «, 30n?v 

OalUtoa 170 a l «  4.90 W .

Zt la sviasnt from tbsss fio lin is that tb« availability af lroa froa 

a natural sag*tablo aouro« f aaarantb* la  graator tfa® tta oomosroial lroa 

taylroalta (toaia) aa svaluatal by grcatb and soar blo^d laltoaa* featbar 

or not tola b*a«f lolai offset la  i»a  to tbo lroa only o r Iron la  tbo f i t *  

oonas o f other boaatopoatlo fas tors aad n u lr l« l»  la  aaaraatb aosfto further 

otaftr*

Zt aqr ba fltnabldd that la  fast in* progrannsa* *6*4uat* planning 

sltb locally avsUablo natural plant fbod sup pis as mo so a ll  bs s f £**tlvs 

In srrsAioatlng Iron Is f id s  nay la  particular an! In litprovlag tbs 

aatrltloaal status of oblllrsn in gsasral*
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a ppe n d ix  A

HAEMOGLOBIN ESTIMATIOS

r«>—m«i-h«erooqlQbln method. (Modified)

0.02 a l«  o f blood is  nm on to a atrip  o f 

whatman f i l t e r  paper (2  OB* X 4 cm.) and allowed 

to dry* Specimens can be transported in small 

individual envelops* and ultimately dissolved for  

30 minutes in the Debkin*o solution* and estimated 

calourimetrically using 520/w. f i l t e r .



APPENDIX M,

DETERMINATION OF THE PACK CELL 
VOLUME 1

( Hematocrit)

Principle»

A sample of the Blood is  introduced into a 

wintrobe hematocrit tube approximately to the 100 

mark (not above). I t  la  oertlficed at 3.000 apm. 

untill no further packing of the ce lls  occurs of the 

tube has been f i l le d  exactly to the 100 mark, the 

red ce ll volume per cent is  read directly on the 

scale on the tube from the height of the column of 

red ce lls . Zf the tube has not been f i l le d  exactly 

to the 100 mark the red ce ll voltsne per cent is  

calculated.

Apparatus! -  

Centrifuge

Hematocrit tubes, with rebheer caps 

Transfer needles. 5", No. 18 

Two -  ml. syringe.

Procedure!—

Venous blood is drann into a 7 ml. vacutainer 

containing EDTA (ethyleve diamine tetra -  acetic addP  

After the Samples has been well mixed by inversion (30 

times), about 1 ml. is drawn into a syringe fitted  

with a long transfer needle. The tip  is then passed 

to tiie bottam of the hematocrit tube and the blood



is  slowly expelled to f i l l  the tubes to the 100 mark.

There should be no bubbles* The tube is  capped and 

centrifuged at 3*000 rpra. (checked at intervals with 

the tachometer) for 30 minutes and the height of the 

red ce ll colisnn is  read from the graduations on the 

tube* The reading should be made of the height of 

the red ce lls  only end should not include the "buffy 

coat “ above that. Centrifugation is  continued for / 

another 15 minutes inorder to be sure that complete 

packing of the ce lls  has been obtained*

precaution*-

Zt is  important that the centrifugal force, 

and ot necessarily the rpun, to uniform from one 

run to the next* This is dependent upon the radius 

of the centrifugal head and the speed*

Calculations-

Zf the tube is  f i l le d  exactly to the 100 marks

Height of packed ce lls  x 100 -  per cent red
oell volume*

Zf the tube is not f i l le d  exactly to the 100 marks

Height of packed cel l s ^
Height o f total blood column

Percent red 
ce ll volume



APPENDIX - Hi

FORTNIGHTLY HEIGHT RECORD OF THE FOUR 

GROUPS OF CHILDREN OVER

THE STUDY PERIOD
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APPENDIX ly

FORTNIGHTLY WEIGHT RECORD OF THE 

FOUR GROUPS OF CHILDREN 

OVER THE STUDY

PERIOD
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APPENDIX. V

FORTNIGHTLY HAEMOGLOBIN VALUES OF THE FOUR 

GROUPS OF

CHILDREN OVER THE STUD* PERIOD
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i GROUP E 3

In itia l/ . F inal •/. D ifferences

1. 29 31 2

2* 21 24 3

1* 38 40 2

4. 27 27 0

S ' 28 30 2

4* 26 27 1

7. 42 43 1

8* 27 38 1

S ' 35 36
*

1

18' 28 29 1

in i t ia l  7 ,
GROUP e

F in a l i  . Difference

I . 32 33 1
2 ' 26 27 1
3 ' 31 34 3
4* 23 26 3
S ' 26 26 0
S ' 17 20 3
7. 24 25 1
0 ' 27 30 3
9 ' 18 22 4

10. 30 29 1 e



INITIAL ANDDFINAL PACK CELL VOLUMES OF THE 

PACK CRU- VOLUME SUBJECTS

A P P E N D I X •Vc,

GROUP E^

In it ia l Final DifTrence

1* 35% 40% S
2* 21% 24% 2
2* 29% 32% 2
4* 25% 28% 2
5. 23% 25% 2
6. 28% 29% 1
7* 27% 30% 2
8. 22% 25% 2
9. 26% 27% 1

10* 21% 23% 2

GROUP K.s

in it ia l / F inal'/ Difference

1* 25 21 •
2* 33 37 6
3, 30 36 0
4* 28 32 4
2* 21 26 S
6. 27 41 4
7* 22 26 4
8. 22 23 S
0. 21 24 3

10. 29 22 2



APPIRDU WJ.

HTPOT HKSI8

I  It la  hypothaaiaed that thara w i l l  ha no

a ign iflean  d iffe rence  in  laereaee in  haonoglobln le re la  

a f ah lldran  reearing the Home D lat, Bnaal d ie t , diat 

a up pi ana nt ad with Amaranthua f le u ra , a diat aupplemeatcd 

with an iron  toa le  'G o ll i r o a '.

I I  It la  hppothealaed that thara w i l l  ba no aiffn ifleant

d iffe renoe  in  inereaaa in  height and weight between 

the ah lldran  eenauhing the Hone diat, la a a l d ie t , and 

the anaranthua or iron  tonia aappleaeatad diet a*

I I I  Thara w i l l  ba no a lgn lflean t d iffa ranee  la  

inereaaa in  the Peek « f l l  volume, (P .C .T .) and Rad 

G all Gaeonnt (RIG Goenut) between the ah lldran  eonaumlng, 

tha Hone d ie t , the Baaal d ia t , and the Amaranth or 

Iron  tonle aappleaeatad dieta« '

I U
IT Taatsparamatarai /K the d iffa raaea  between tha

1 S
number a f  e a la r  fo r  papulation I  and popuhatien I I

L . L  .8. Io > ^  • K  *  0
,1

8. H a / m 0
1 *1  8

4, I f  He la  not re jected , it  w il l  ba aeeepted

5. oC *  0,08

- ‘ H ' i



APPIlfDII.Vlll

DBF AILS 0? STATISTICAL ANALYSIS CAL COL At 
TION o r  ’t  ' Y ALOES rOE O&OOP TO OR OOP COMP­

ARISON

't  * v t la M  v «r «  oaleulated by using the fo llow ing  

formula.

*1 *  *1
« t  '  a  -----------Z--------------

a -  1

Whoro x, and x aro the meaawlues fo r tho eoaparablo
1 8

groups and and s| aao tho tarlaaees and a is  tho 

auabor o f subJests i n o a s h  group vhioh was 81 in  oao 

the S groups. This formula was used fo r  tho analysis  

o f a l l  rooords of Belght, Weight, haemoglobin and 

haomatoorlt. and RBG oanits.

to oaleu lato  't  * ta lus fbr tho inoroaso in  weight 

between groups and C

.89 .99 .99

5.8675
.1684

i l
• 

i
*

 i O
 1

80

Tho difforonoo is  e ign ifio aa t at 5.1 In te l.  

Ho a 0 is  rejnoted bu
1 8

H Ja  -1a aO is  
1 1 8

aoe opted



Taakmtaaaa K« 1965.

S ta t la t la a . Th« N a t lu i l  F u b lla k li i  Oi««

Ta aa laa lata  * t 1 rains fay  tha Iaaraaaa l a  laaaoglah la

1orala  betvaaa (ramps I  aad 0*
1

t *  ........ .....-*■
.§685

29

• 90 .96
. - S • «•••—••••  M mm» m»  M 4 • 82

.0484 .t t

Tha difforoams &• a lg a lf la a n t  oroa at iff lo ra l*

So Ha • -  *  0 la  ra jaatad  and
1 t

h • *  0 la  aoaaptad

To aa lao lata  vt 1 ralma fo r  tha Iaaraaaa ia  Haaaaarlt

▼almaa hatvsaa grampa S aad 6
1

• t
t *  - ..........

S* 84

4

• 0 *0
- - —-  s  - • • • • • •  m • • • • • •  u 1*07

•8100 .00

Tha d lffa ran ea  la  not a l f l l f l a a a t

oa 10
1 t

0 la  aaaaptad


