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m t i M y  iron i t  x tM ti b«t tM t  i t  w m «iM t lata
pto^itt a tMMHtblt tMiwt *9 tttnMMplaMbbk Hat nan

•tom ItfU itM T  tni m li * i t  ptttw ly iM  M

Hut is intiiffitiai ixtt It mtom rmM MKlItttt 
«f itttBtfitlift (Mttii m?).

tiiitii t f  m u  M it itn ty  

WNI pCMMt •V®i4tML14ly  §9X  lIM M jfy | fff|  §*4

9inuw IttMfc# t t  I t  M  p ttttu tt t f  m m  p t !M « # lil 

•MM iR tts fn ia i MM la in  M —gptMn ** pntomtom
tom m m rn  to m  i t t t t t i  M M  m  r i t n  t t m )  n t m M

M»t iiw» M ititn tr  t t t  i t  itm iin n  « i in t t  im it t
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|1  t f i i  d is I r t l iB  t | )  Amni i i f l i l t n t  •pytturaopipfl*l& Q r  p  P P P P P ^ P P  w w P  . P ^  i p  ^ P j ^ ^ P P ^ P P P P P ^ ^ ^ P

FM H n r»i*U * I p ism  itflcU m y as*

## yn t̂tH ra l iMurasilpp

4# GpspPiaiioii PpFppHNi

p̂ p̂ppĤHVp̂f ĥ HPt .ppp p̂|H(p •Î p̂ WP̂MWĤWp

tfe» «*ntr«i iwtvpui «y«t%  m uh In  1 m  pflm t Hip
im#JM»B4 I jfc MMHVfPl (KtMttMld* |u| *lMNMBA&i.lk&Miw f v P M  w w  ^ p w w w p w  p H P P ^ P p  p p w p ^ p P B P P w  pw p  ^p^ppmwppp^^ppmp PPWSRH



»*ts

g&ghh H it h# MMMUUhi# fey SibSt<itttttt SSSSiStill 

• f  abtcptlft U m  la lakt (U 1N I«  1fTT)* I n k  H fl i t n iy
1» •MHM taa |«u l«al MMft MUi ItVlIOkllWOlS hi

SltS  h ijfl pfW tltBW  v m  i lS ill llf f  tsss  fysw 

la  a n a i (attaiM U a i i^ ,  1 M  a *  ««• i t  it> i l*M>.

MtMWiiS til ySIMMMl ffft rw Isksi ts  tow wssfc tfftsisftiy  

(Cifusntos « i  V iS f lt  I  fla t M m  on* V «  Hm ssa# t99l)» 

Ths WMHint of M y  tu n  M f M it t  %*»• m l  pMfMMMI 

•osa i t  ths sboone# of snssw li (Flash g ilt# #  «fTt)

shown t t  pMd«M • nonhsr i f  sltirsU o n s in  t t i l i j l H l

(S rlk sn ti*  | i it « # $ m  M  Johnson i t  i t . ,  tf» > t 

r tn iim M  production o f s t t f it is n  inh ih itiiN S  fsstow  tn i

1 W #  NoitsopfeU function s*y i Im  h i i orongsi  

*1though stM tio sb y  KtlWfisttgi i t  i i* t  (W 4 )|  Showed

h m t  anssnis M M  M t|M i«r is  isa o s is ts i with 
on iaersssstf risk  of nstomol oast fs ts i w orhiitty and 
nosUlity# fiton »41i  in in li hss Soon shown to hi 
sssoclstsd with on iassosss* risk  i f  prswitwrs M U vuy*



ootrloi n n it lM i S t i t  p m i l i  IM 1 tn »  dofiolooo?

mam ftffM t MW  lodllV  ifcMOttOOO* OtlHMBMiliiOO MM

m  W cstaiN  f i i t ^ i  J o in  n m t liR t  yodootd M tiy itr  

of m w it iiia  i t u  m p n t ond m w iu h u i i t m t m i

OtMNMMlitlOft llVf Ivifl Hip “̂ t ltflMHllI >1 OllJUMniMMHlt
I  M k  A > | ^ y ^  t f t C  O M I M B I l M '  M M M M MOOBO BBPBR BBPOBOBPBpBB Mi BBOW BHM BBHHPOB̂p # «BB«

dofloloitty, to t load to fs « m  M lifW IlM  in  adoioo* 

oonto ond oo? oioo oontrlOoto to tho prodooUoa of 

m m  of M i oioooSooi tigoo of loon dofSeionty toot 

oo KoUo«y**to mi Hmmm  vloloo ly M n n  U M 0M 91I)

Ison d if I fft tiity oaoooio m &o niidpoo m o  pom  

to M priM tat? lnfootloM  o n  too o lio  loM  to 

lo ln iio rat ofinMiii ond rid iirift omI I oomSim  o il 11 St  » 

XOpyooOMMlt Of M lM M i MOltlS |NMMNkMIMIIO i l  iPMI 

OofiOiORt lAfORtO OMtf tM lM tft tOO bOOO Z0p0*t0df 

I t l io lM  OKo irtol if  it io l IIMI of isoo (fim  OMl M ilk . 

1*73 | «kkt (Ml M i l  1*T3).

..1 3

2kkk .kf&kikkkk iMMstk Ik  k Mk3kk3 Mk M kU t 

feooitl prolion of prim? ioportonoo* tooting foo 
dootlo H I oontrilwtliig oorioooi? to to  ooofc*oo&v III
lMMri.Pi Mil oolotondotd porfotntttt of aUUwo of 
poop*! (Pooaooro *£ J&»» ffW



kaknlnUkk | im§|uttMkiln An AjHMh knflnliknV Annnnlngi:.isff.Tagr7Mil̂ ia f ,li?.sgg, 1 iw Tin Muiim i ■■ via

Imam liM iliim  *• u tt  likely %* ocank «knk IflM

ktkfaay iglk^Ui ttC kjMMI fan 

f l t it t  «t kf 
aatf 111 la il« tlM l| 

h«*actnri*«f by •  

«ni ky w l l

«hill««»» ky 

napnalally

kM̂KMNMMl 111 fka
M ilk*

kkpM ti In n  it iiM i an* a plaana i iw  aoafikt #f im  

than 40 at# pa* 100 a |# Tha iwwkat af m  k M  M ill

tiaw K k iw  n a M  (I m iw  H  al«» Iff4)» I f  Ok 

pmaMkf aaMMMi kaa an laattfflalattf lufafca of' f w yit 
Uhfc AflHkittn Infant i Inknmt̂  —it i  Hava n snlnklwnlvtp*w ^̂̂n ^̂nkM̂Fîa ^̂ î̂ npik ak k̂m̂kfĉ ânp̂k̂Fk̂^̂i'̂ y

JUni afaaa of laam  ̂ OMMkAk anaaaln ka 4nmla§i aoaly 

In  O k H rH  y * «  i f  U fa* Anaaaia M in a  Infam y* 

i  f r tqnant  $*mmmm9 la  cleanly M lata* Oa tka 

kmy it e m  a t i m  at b irth . I f  la  aapatlaUy 

» —in  la  piiMtMta infakfa an* farina* kaaanaa Ik  

•wwi iin u N u n m  inn noay taanroac nr iron aaanaf 

ka h am  cyfa knaiaakln la w la  (1 9 k , 10k2)»
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Dietary lam  I t  rw p in tf fm  i f l f t a tat  t f  a it  11 

te lly  la t t t t  In  t i l  Individual#, ta  iafitatlaf I M  

v o lf t  ant la ta tttla t aaoeatt of a#ra  g if t *  la

jmmmmImmii MHliMHMMAl Of VaflfiBO It tt t l

ttarough a iM littilltiif <Mwi8 p n t  at tto Im I w  tat tt  

tvtM taatala la  $at ggggatat t t  Itttttlag  fata#  tat 
• c c u m  t f  ixta «aita i t  tv tiita it  taaa a ittt lt t t  

aty t t e f  fto* My tw ai ta H H M t (H t t l l l  *1 4 » f 
tH9}« Oily vtty w a ll tatent* t f  lata tart l t t i  f a t  
iht boty# f a t ly  la  tat f l i t #  or that f r a  tat f i t  
tat tat ta lta t llt l mmfmm lifting tat tliaaatary 
tat ttlatty  tract* (ftaeatst a t al*» W 4)» Tat tagaat 
t f  lata taich a f t  at lagattat te ttaitv* tat a tta in t 
dally aaaaaptla* ttp tft i t  t la tft aataat ta ta# 

tyyt t f  t lt t  (IfMQa# tiff)#  lata rtg tlratn tt a t  
la fltitatti ay i t  m ilf lU t y  t f  lata arran t la  
ftttt*  lata asataafc la  fititaltn ittta tt t f  aaata 

ittfy  ftg ittH f  I t  «v»U«felf ta t  laaag* tattat 
( t f  tt tht yrtttact t f  jtkyttttt f t  fa la tts )  a m  
tatt prettat la  agga# a f t  tat flta  ( f a a la a ta # Iff!)*

Tht lata a t f l i f f t t  t f  ta f a i t  gaata I t  a t f
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h|<jft|#y 

III tM

Iran

feddddfed rfef Ifem ld i*  I f  2»9* d f IH A  N t  <«y 

U n it  III tfea i n i  i f  Infanta* ( n  

fiMMiH M il ffl}y aanpaaaata tvt feasal

ft— nrt far Iran t i  iit l if y  IImi it iU  lu iy iilu n  frlfiHt 

w I m i i i  aonpanaata M r lu m  through m m U m U m  

U ataaora a l  n l** lff4)#  Aftnr tfea nanarafea Mara 

n u n  •  fr««t iM fM M  In I n  snqeSsMwnlt partly 

b<n «m « i f  laat through th# M M lm i blaading and 

partly aa a raanlt i f  rapid ftanM  daring Mm aarly
iMimui a# Mikiiiitir. Umi i *— aIumb HuiI  Hui
i m m h p v  a i r 4*  g r ^ s s ^ a i m P * *  i p s p  s y  u n ^ ^ M p a n n a  ^ a a n r i p n ^ *

dint tnkan fey l aanagt g irl* la  aafflalant « ilh  raapact 

to Iran Id mg dally} In tha najaxlty Mild Ida 
aiwaiKi?afi**̂  feiî l afftsap Itf* isaairl̂  îî f lanl̂ strllf sn}t|̂  afeant IT 
par taut xacalva Iran tn iijh  In palatini la  ife# padannardad 

dally aUaaancaa la  i^ f la i  dally}* fen Iran laiaka 
aaa daflnllaly aarralatad la  tha anarpy Inlaka (Slafearp 

i l  at** w i l t

Ilia Iran mqnlranaata aa allpalatad fey Indian 

aanntll af Madieal feaaaarafe (ia*a* »f»f) fa r ad all 

mm* wanan and lactatlag m an  la  l«fel| M  and 1*4 nf 

par day raapactlvaly ufeil* 11 i t  1*0 »g par k ilo g m  

feady waiplkt a f M an ia  and 0«*fe ag pat day fa r attUdran*
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Umi aoot In mooting loom
dlototy 10 to# juu^%m 

li>iff|f mim UrtirtylUm fag dlfftrout 
7 t* 20 f « r  toot t l IN  Im  IN f

tioa t l # « l« fif  
dioto voriod

Ifltl IN I M n  U tli *90 IN f^  itNi to li«B| m afoM m  

•1  iN y  do, |N » I 20 to 30 mg of lm i| m id M  of 

•boorptlea should not load I t  my i m  tt lit iM c y  la  

the pofmlttlo* (N ii^ R « t Ratf 1071). Absorption of 

Nnmi tfTiff NMc# p lt ii  fson tho otsaooli tad thoongaomt 

Hi# «lidio of tho too ll Intootint, hcnrooos, tho goootoot
AbMMFaOftMi i H u a  tai Ote ttrmar cutHI p f to *  m a ll  ladfM Una*apstp^pmpnpgp mmpappo opopopopopop nano mam^o apyp̂ npontpr mwnmp op tato ^^n^ap tp^^s^a^pot a^po

Ody I# pm coat t l  IN  Ism  protoot la  w o o ls , m tN N tt, 
and paipoop ofnoiddliig tayl̂ oftio, I# obooobod {Pogsaoso 

j& Mot 1074)# IN  ilt t  iN ta i of IN  indlvidaol, Ida

rognloto tho protoitt of lata oboopptlta, pofftlopl tirty

(mote, 1977). H im  It  ovldooco IN I nbgotptioat rotpoadt
ta t—-*n pad dtitftAd £Oa> itoA Im tit* lû w «ndi A. atuMia  oa^t sosnaww npgy aoaot npmwagf m^oma^ao mamo a^^^ao^a

OtM sod NUmPI *** *» Mmm k l̂afll flflM ti Aj| th . iMMMi B ilM i

i * » ) .



A4mJ|i Mb** MbSt A mmUM MPtMÔMB MkÂĤkP̂tmmMtbtPip tpVryPVHpMpMMWtP AWW* MPlW|NPi*̂ t̂|NM9P̂* pWp w-̂pfv̂P
ttliiy twirl rnK illy *td*0 y*ii*ittiv# ftfft t*

ik atoniui acil* it  mmbaJL *iiiH*cto Mi* immU otMMMtlMi 

•f ir*» Mca Hn *••! «•• M  M* MM M ilt ill niiw ii
•ybjocu, Mi* mmm i ln y iU ii mm tt#§ pit m l  (WH*
197J)* ittfi m**xi>ti*ct ism ri*o **•*<* ti*u mm Mm*

lh m  i t f  mmoomoM #  *■ m  V L m  m * m i  rnSbkjm m m m m iM kM m m k m J t A w m m  A. mb m itm m m
■UPmpJp ^pmMHppMMm"^p4P Wm®* ip^PsPbPMipFMmAP^w APm  mArt^^A

•HbjMti m* foums t* bm M  pm #mt (ion» 1975)*

i t  m i M M tm  m i N t  pm m l  I f  im  | t im l  
in  «bmt I*  abMSbwi by n m « l m i l  m i*** It***  

i MUm  mmm mmm m ini m lm U v i im «  m m iM  Mt
—*1 rt»m, flumwk u b if tflirt! * i ah I fflM

i f l i j  Milt **tb©a# i%* ift iiiity
ha* not y*t fetm lutty n liiU im *  .
mdorUlMm by HIM (1972) to m p tt*  * 

by thi* pr*c«t«t*» mm m m ^ u m  m* 
bic»ynth«U«aUy lm i lM  *M «t im #  

tnm  mmmX* bmmm* M»tir«Jy on wfe«*t *• 

>mm r*A9«4 fm  1 *5«2*| p*r m l*
by M U

•ignlyssM itiy i*m s Mum Mmmni M liln id  Mim tb* r lt *
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bhmt mb fit<  
JblHMNMNKtbi# 9§ 

»U« •* btlMt 
tioa *f Ism  it

•btfltiPfttiJMI MM S»S MW A *#*1M**W Mm if WP̂ Ŵ ^̂ Ŵ

mnpMl with blabs bsssd 
(N*rt«ift«p 1971)* Hts 

by tbs U M iM t * f iy iiii*  

l l  a lt* *9*9).

p̂p

SoZjtKK *ftb X«|| CS!»Stlt«t« $»• tU p i* |S*b bf *

l im n  m b it  i f  m t iit u t  in  i««9i i<bi*« smbiss
U»««yi Mvtviwfei.* *Sfl MUShMl t<**t* *>■*■•*> 4]fe*4 4hM * m  I *■*>*>
M ^ W i b b U ^ t ^ b i  i B P S S  ^ B i b t  M S ^ ^ S ^ ^ r S S W S  ^ B P t b S i f  M P

•btexrpUsn fsm  rig i w*t 2*2 pm u t t  mb that txm
SSSfhm  VM M  f i t  m i  (NINt  1979)#

f« iw »  •*• YWtpdAtlbi* t*X IM  mhMMi b it* *  it H t p H H

fsm miss mb sssghiai ferns* Ibbm fettlub* tbs smtvsl
a# tolidt m it t  ftBm lAtlM i juiui to* *-wttnirt a# aHummiX^ F * * y  A P  ^ B P M W B M  ^ ^ P w A B P  ^ ^ M P r B ^ P W P M t  " ^ ^ t p  W P  ^ W W P ^ P I ^ ^ P M f  M P

mb •# Isstic  t>itt ii» tbt fin *! iumm (m mW ^ ^ w '  M W M M  W » M  w i ' A p ^ p n w m *  P H W B P ™  W - M ^ A P B P P I M H P P P I P I t  Mb> «M ).
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Green leafy vegetables » •  good sources of iron 

but the availability of iron from this source Ms not 

been m il investigated* Tbe seen iron absorption free 

biosynthetlcally labelled 09 Fa amaranth which constitute 

a part of a meal consisting of wheat flour chappathles 

potatoes was 2*1 per cent* This value* however* 

not re flect iron absorption from amaranth because 

presence o f wheat containing phytates nay have 

reduced iron absorption frees amaranth (WIN* 1972)*

Iron transport across the intestinal mucosa 

begins with absorption o f ionic iron in the lumen of 

the smell intestine to rocoptors in the brush border 

of the mucosal colls (Under |% j&*f 1977)* There ere 

two hinds o f Iron csmpounds in tho diet with roepoct 

to tho mechanism o f absorption homo iron (derived 

frem haemoglobin end myoglobin) end non-heme iron 

(derived mainly from cereals* fru its end vegetables)* 

The absorption o f these two kinds o f iron Is influenced 

differently by dietary factors* Hems iron forms a



n llliV lif a.-iaaa» aafft Of lffMI itttak#* NtOmtUNMI tip##
i i  ttw m ! »  Mure* of 8 i«U ry  Iran (H aU b«^,t9ei)*

A !«* * •  iwbee « f  fattatt «c* taw i ta iacm aa t t  ' ' 

fM iU te U  Attn afetfttpUt* iA flii 1H4}«

*• itm  d tm ia n c y  

b« H aaalytic 

«*  ao»u  fcU»8 !©#•

A* SAAMMhlaatin rafraatarv

4 t f c  A A u M I k ^ t e ^ h j I  d ^*• ItflNWlV
1* in r  I te iB a ittiB  M fe d B illrtU M  

4# C O U t  a M U iiitr« U « i) 

l»  W$m t t p M f i l lM  ( a lr ih c a if) 

6# N t llf t lV ll i l w l i

n P iu f t iiit  iantffiiiM Cy 

a* fftft8m8M« i t f l i i iM y  

t# W w p iitf  

to.

a# A m tfe ll a tl4  

b* iM t ia t t  m u  

«• s « iU t ii 

8* Ethan*!

A« HflMBCMMM̂ i Baana aB^paa^a aa

8



••#23

flu  faaiani *m#|nanfia ttut ih itffltinn  •#

Iran from ttit d iat ara a) tha iM u iti at N m  and Mu* 
Imm  ii«o# ft) tiwi « n n » i of tit« tfin tiy  faaiara 
inflwaficlna Iran htaavaUaMUlty* mi •) 2 m iron atataia 

9f KM auhjactt* ttawi mi KW'tlMH IMR «M dfffttad 

d lffm iiU rt not m I j  kr diatary fact*** ant « ln  fef 
tha aahjaata imm «l»lw  (MsUiMKfi t99t)# 2m W«# 

cv«U iklU tr at Iran In nasi* atta in in g  a n l la  ahant 

381 par cant ana th<> h iaaratlrh lllty #1 hana Iran  

gloaa without maat or iiv a r haa a ntrtnaa ahaarpU an
m# ttflMmt# Ifl MV OOBa riitfilll** ■ilh ijMJFWAOlOCIW W O  M m # U W W W  a #  9  W f  ■ f W O O P  n F n P W W  W f  ^ ^ ^ W f t W ' W ^ W W # W W N I W ^ ^ M ( P

data ta a fan par t a il (Haiiharg, 1979)* i tndiaa 
amploying radio Iran k m  than* that ahaarpUan Iran 

oapatabla ana aataal faada la  lama than 9 par aant aa 
m p u at with 19*20 par aant ahaarpUan Im  animal  
aamraaa (Layrla## j$  nl*» 1973)* i tndiaa lnaiaata that 
a tar tain mount of animal faad ahaald ha praaant 
In tha diat ta awhanaa Iran ahaarpUan from vtgtiahl a 

food (Caak | | U m 1971)# oafinlta Inaraaaa In tha Iran 
onaarpUan la  ahaataad with inaurraalap intiHUo of 
diatary aalalum Upta f ln U t  1991)#

tha canpaaitlan af tha dlat and tha laoaia of 
dlffarant nmtriant* thata In ara impartant faatara
hkfhwiMlat Han ahaarpUan (Apta U  ih «  1999)# Ha
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xtoxxxptolm xr mmnImmmi ixm I® utiltrtly tf>tlmm*94

totom*tom &f H i ix m  d ific lm t m i H h  tor itm *

ttopltotto mtojtott (KfcUtomfe 1931 )•

ru t H i iY i l  |gri II *y #jf A xtxxy *yw> imtatttototo

tom M Ni irm  xtqpixmMAt® ( Smuatoty *| £&*• 1TO)* 
to i i ln tm ic  iM M h m itM iit tht m *ttisliM  0# #000

Ssmto 1® BtrttdAy totocrnttotomi &b iuXstAtm tor toto# ®ix® #r 
tto« Ix m  «tomm (torn*®*® *& |jt*» tftto)#

H it «nci topiamh km m lr «tomto H  pm «mt tout in
AM&MtifeJL 4fkiMMSA jMMumA Ail HMMtoĴ  IL&AAS* &&bp®®®®®® tomato- ®wmxP4® mwito ** xwm 00 xi *iîB̂xpp̂®®i

«•  i m *  *•* «m t (u y ii* * *  i i * ) * .  **?<>• nw
ĵ feMtotftototoxitoik̂xMH' mrA A mmm <3 m tobiM- mrA

lytoSsito m i tolftoliitti®* Lyt&ii# lx  H10 ttx®t UmlHLm 

m lm  m li la  «*•#% m i ffttU fliittm  i f  ntwal wltoto
®| JMttiyflAto £j®AA Ax||0 AA a ĤÂUkÂ I x f3®3Âp PP̂P̂P PP̂ Â̂m tôtoP mp ^̂WPrpHUPAI mPm

tapNMtat* <*• w U Ir  «f «*m « pavtoln (« %  1*73].

• r i m .  m *  m * iw * »  t*  to* h i m i >i  n *m *u **

•t to* w ito to rt  *m*p* (ftmUa d  j * . ,  1*7* ) .
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CNMrtwIiylyil# mil tm% m u  SSStl# totftommm mi ixm  

lM#S"pMMi (HCMNM J& UMI ptmmmm Ift

(U tt  I t  4 , »  t«M ). Am

t in # *  <1* » ) .

t  m tom 
•tun

toumgm «f i ln w t i i  In k  (si)*  tommm snipM M  (P»)§ 

iw zi* mmrnmmmtoi immy mm mtom t i n t  « tta

(sm >n)t

M l MM - 4luv% amwnmnkE’

iiNM4̂ p4l4M jyHMto S% 

MM&S1& PM lM l§

wNik mi ¥fti>MMB#§ m ahni m y mm mmtomty to> tmm 

mmmtotmm§ MUUi AMAim m # mm toliiii&iiJi M il i i l l  i| iy 

• t  to rn  to rn  H&& tom  u *  g| «£ *» 1M0)# Itm  to*
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Î ini at SSS •# #f sSSwrtbipS In aiyaa#! ilywi f#an 
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n U c t e  in  laan l« c i In  M u ll (Api* ft i t f i i )
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iMMWi dutlim %trfrt W§M ft Ihy^f f̂ MI
t

lM *9—  In Wm ifcii tp U ii i f  M U  ta ta tM a Uem

MM! fttf^iftaftatiiy M u  HlfeMI ft ftftffti&ttt tftftititjf

(to «§} w « pu m i  (i m  j |  j&»# W )

Ov«ft«ft Jatta m l i i iA i i  I t  « i ftf aftftftrblft M i
lltfQMMMMi IjMtt MMMtlftMl fjMH| A h flltfilt i f l l
2.» tlBH (ftMsfteiftf n  |^ i| fff* ) i Hit ftitlUM  ftf 

CftuUflftwftx# M in  i lw  ftftfttftiM « M t  9t s i  ftf 

iMMMKriii ftftiip $ft ft tpgpytaiiaa ftMMlt ii^ltftftafti tn» 

iMftsptiftit ^f Mn*iMHMi tJNNi t it ta  aiaaftf fttn  

t*tt t» M  *§• ItalUt ftffftftift Mat tfefttsfti 1»
l i i l i i  « i « ••!•  taafeMUitaf tift*» n t H i wDm c I  ®a 

Wf (« **•»  * 1  alftft ffM )« *a «m  s ta ir  a* i n
f M  a M t#  •  i I H l K  incnftftft In  afcaaapttaa M  

obtained t itn  «Ufc l i a f i f  i ft—t i i  ftftid « *i «HH
fiaiWP in Mlftlk mjmm&mA-mm jyhaag* aftye mtmmm jaMMaak* a#

' ^ W ! ^ r  ’ ,  f t i ^ ^ ^ f t a S »  f t r  f t ^ f t ^ ^ P  V f t P W  f t 1̂ f t p  W

M taM t t a li (LftyrUft# W 4) .  M l  ftftftftstifi

M i  t i  ftM i t© a tttia t i t  M m tU tftft fes M M * i  

i f  la ta  ptftftMt i»  M a t  « M  {8m  « | ai*»  tfW #

» M t «  •€W Mi M «t tattftit iMtftftftfti iMaftiift im
•  I  ^  ¥*# (»«*# t f f f )« i t  Mft M  thftt fttt ftM i
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) 1000
talaolatocl fxaa tha M i o f ••ah iiaoaplton ( M l

H  | | i i  tfW )* M la m  4N tti«»  la  t »  iaoa atoaoap*
f • OtoMMHHi with i iM i i ia i  lotiAa of

fit! ft  it** doa ta ttoo foaaatiaa of tnaolidil a aalta toy

ft** fottf M ia  which axt praaaat la  Ha tatattlaat 

(Cook & M k** tt§4 ).

Savor*! atodloa tuna «M«t that aodioa pfeytata 

docm a** Iroa aw upllM i la  a «  (Ha aaaaa | |  a la* ****)# 

fha iowor fraction of Isaa afeaoifcati ffoa totoaa feroai 

oooaarad atm  wit! to kaa toooa attritoatad fa  ttoo hifjh

mpoo w  *»w m̂jwmvmw flHNiTw) *•■

U ia i l i i  and tooklao of a 

Inaroaaa la  aoataat of piiooaliotoo*

la  partly duo to It *  

Iff* )*

torood# vltto •

I t  la  poaaltoio 

a  in m ia t r  affaat of 

oontoat of fltoatr



»*8§

mm*  ^t^^tlM^^MAMMk JM^ktM MB̂*

H ill «f l it *  twm •  to m titt*  M l*  Eft n i l  M  turn*

itw  M il flvtn M m m  (MIlmMr | |  j|»#  Iff®)*
*MdB̂ (iMtt ĵ *UMMîMk<l>MJkM' Jlk̂B BPjMflfê l̂lMfc aMM̂th B̂yunMM

M fct !8*9 |  f«4M ( M M  tf8?« M il |  ItM  (M M  

M )«  BttM jt t*Bi («4Ml M  and im M U  a«M M ft 
•IftfSft M M } M l M  |  0*1*  C»llli «M MNl if-ftftM tf 

mMj! naDftLnMftftftft ladlviAfcal M i *  Ummmi fttttflftft

flfeNMNttt P MdUPtlOP 1ft SPKCMltftfi* MMfDMHI ft#* B r  n | f t  F ^ ^ P n P p p j #  f t W f t f t W f t f t  f t * f t f t  f t * F * * f t  I P * H P w * W *  : * F * P

in n  «hM «ht m  m*  imtoa»< in «w iiM

( t e t h M U jl . ,  HW)>

Milk hftft hfli* #AynM 4o papMMp Ison jMftftftftiiaui

ism  nttlft niM • It* Mm viUMIUM* G*pI«Ip will 
* M f m  Mm i n i  afeantiiMu f t *  tnrifftfiii tiiMMpnt

f t m l l i  h*v* naft M iM n ii

«tfttt% (t fMHi riiM t un *| aJU# I fit)#  Mwrii i  »**«*  
pfeM&ftft Im*p Mmmi p aii»kMI aMatittM nM nlliK• w  m i i  i i  i | i  m i  m  i p  ^ p  ^ M p m p p  f t f t W ^ ^ p p p . j j ^ f t v m p P V *  f n B F M M l P t F ' M l P M l ^ B

•ffMt (m m i ii  Twin* at tlit i*to).

*atan M n  a t *  U *a* m Mm  ton iM M iltn i «f 

U w  *»•"* tnataatin# an kM M Mi i  a ffw t of M ia* 

m  tha * m > U i« of aw * —  U « m  itna (M iH fcn , 1M1) 

■M a ttn a * M  a oinalflM at M ttttta ir a ffw t «a



*mm M im ptitn • !  i n  m i  it * *  (m m im  t& i i «  » i* t t ) 
Iftftiftfttlft I mm.  |A Jr* <*yft AftftMftftftftA Aft tlM fl&ftftftftfiftMIMlMMIftPtMtPMWBP'ar tM̂ ftftMtM MM Mr w  ft̂ MFMP TftIttMIftft'MIftft'IMMMBP ftft̂ M

• f j l f l « t «  m i unttut (fitt fti ||m  ff ft }«  HJTa it  

tht m»t wimif wmi tytlM Ut «tMi«tt i f  ptlftaliKt 

catim  utit tut t itt  tit iU i m u y
tti iiit  am  iim p M ii t f fatt Iim  MMl g| *&•» I W #

attttUy it  «t «  ttpttitd t iit  ttt attfctilf 
n t m i  l l i  i t i » » l l i i i  t f  n fc ft—§ i f t »  t*m  f t t f  . 

S u m  « t  «tttitetti i l l  tffttt i  tht

t lt t  psttant i t  it fftt * Tfct inhifclttty t f ftt t  t f
ftftffftft 1ft Aftft 1ft |)m ftftftt ftftft& ft# iftMMMftt“  f t P f t f t  f t P w  W P V f t V V  f t P R r  W w M W  M T M

tftft ft tllft am lift ft ft# Iftftlll ftftftftftftft M>a «AAlftftftljI

iSt* fttMtCMt t f  Hit fttftit grftlfl. Qtllt* ttU tttt tf  
|j| Jjjft AlAt t tt  fjftMttlNft tftf ttt« Ttt wfeMA

J f t M f t f t  f t f t  ' M  -»■■ »»■ * M M  # f t f t f t f t  f t f t  f i f t l i *  f t f t f ttdf ’d: M t̂tMwdd tfPd tPi^Wf tP̂̂ flp d̂MiddPPtWiHddrM̂d

itt»  t f  MmA »ftftl* siftU «iy Mm mm t f  tuMtift* 

a tteitt t t  a ti t t tt  t f  M i  l»  ftut pr«tU«t tty  t it t

rtd tift i »  Itftliftt lt  lift) (WIN, 1979). i t  *l$tit t t

•uptttti ttftt tafftt m m m  m m m  it# ttttsptatt tf

norwtitf  ittt ty •! In  fating Mm m m tm U m  ftf 

•M ill !«i«t* it  it  poftftitift th«t Hit intititftxy 

tffttt tf ♦>—ln» tt • thtr ftotftMftH prtiitt la

Mffit it  atxt «m1M tint Mit ttltMlttltj tffttt
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m tm  (o u iw  * t  <u.» t fW «  n  •  —w —  * m

by to* (IH IM XM  « t  «1 .(  t m ) ,  Thl* a f ft t t  Dm  ta w
£pk̂  '4fl̂ yfMkMfeftJHIfe' &4& &MMMM«-»4fêMfcA'£M ftHMyiiHUMI
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I*tmm  !«M *n  ttot titoBtoto (Mm tti  m U  « mk

uui ti&̂ dftAft (ftfkviAftft and ftaMĤ tjuk)

M̂MMfftftwik aI  taw - Tim aMtû A a# I sma —t m t lill¥  

«vftU«ito D w  *&•%• i u m m i  m i  « ay is  to t p n i i r  

•Ri quftUty (totom ) •# is n  p n m li in i nit® m  Hit 

i i m  < ltli» r tm pmmto# iM H  *tp » l i»  •ifn lftw n U y  

tot tttlU s*ii«a  i f  tom  M lN i| | | i| i i  t fto  t

M pnlm* a l afe* MW).

ĵ l MNM& ptfMM mmmp**m #f toitt |j| pm * MMl
iM m iy fttoui t * i p it ««î  M  in m lm i Hodi

g^addpiB ^ M U i i  i i  aupMft A  A  > A jm t^AMp jpdpj|M4fe

(u y tiM i p i p|*« % m u  i »  m m  m m * * u u  m m i  

pm m m  (»* »*  I f f * )  m »  ttotti torn* *m to S p it m i l  

OUNf in a ) §mm mm* t^> p it w i  m i im p tmgtott 

i«4 p«r tm i m m  wmu

t lto  to piytotot «  ffttiot t o m  to tom m i t o N  
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asCis iam  iastapss* - yap mmui tto si c s ily  siNMHBpliss 

m s f #t m  t>J—*  n i— «»sn n  ||»»  l iw ) .  watmt

tmssmtOC asm  (SlaUsSses | | i| »« «ff?l*

to s a ss is t  ttocy to tosCm Ifftsam eft a |t»  %m)
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ft SsmS^Bs  Cftp

a«msftoa§s gsssasay to cisa lsc as svsasas t s t s i 

•asaatoCm s f  iam  iam  ta* C is t  «f t o  a§ ass day.



till

. #.*n

Myi ftyyMfcfe mS Ajĥ h gtwm. |^m| <_£ sm| MMf

hty £g} M^|, fta  ip ta i MNWM% i f  &MNI aitRBitBI BtlttRf
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« i l j i « l « i  wit* m  txaft «t »t ii ib «M  H M « i

p it  * * t m tu  m i t  t m )«

I m a « I 4 m a  jR ^ m# 4P«lMMh R jJ ^ R  R A  R m  AtfMftiiktiRitifcJfm  jyNHyHK «MPw »Wr IPMi •▼•! I IHI IS1 y wVVP*VV

ipl# 4|a%t9R&Mtl*aR af ftfllBal''%t iXMk lit iRMft afltf 

qw»Rt»nc»Un «f t ia  i« «  U ^ m  i f  PPNiB*

$£ flaBtrtt tflfaat&a&t t fa tttt  WRC# #!88tWl •#% i f

N triiinpi Hat and Fz«Mitv«ikl ClfTf) i t  RttftMtaR
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• iJ it IM  to I s h I m M « litt M iP pipito at I *1 !« t l 
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till* invnU fiU M i was destined t »  study Mssn 

Intake «nd Its  in vitis  availability I t  teenaye f l r h  

In i  hostel*.

tlis procedure consisted s f the fsllsw laf steps.

A. Selection nd grouping s f the teenage 9l fU .

S* Conducting # fssd id d s M l survey.

C. Deteralnetlen s f felesvat lab ility  ojt Iran.

A* Selection n d  wam lin s f Its  toanets s ir  It

dtny teenage adolescent g irls , even today* sslsst 

s pass diet* ts Indulge the whins s f «  freakish appetite 

• f  ts aaintein ill-advised reduction rs^ltsmi, with 

resultant eneeaia. Thus I t  is  necessary ts continually 

eapheelse tlis fast Hist during adolescence there Is an 

accelerated deaand far lass ts satisfy tha s t i l l  

lnerM ilfll blssd voluae as sa il as ts csapeneste fa t 

isssss through nenstiuetlon (Passnore j£  j| * t 1974)* 

Hanes an cttcapt was Aids ts study tha iron intake s f 

adeleeeent dials In this study. Twenty g irls  "ere 
sslsstsd at rendca ftsa th# school hostel and an 

equal nuUber s f g irls  ftsa tbs college hostel s f the



*

Sri Avlnaehllingew Institutions far the study. The 

rm9t  o f the selected students was I H f  years.

» .  Genductlag a feed wei ghsint  survey

Feed welghaent Bathed la  a positive stap In 

Increasing the tfllc ian ty  o f eetlag habits by finding 

out ^ a  naada (Ksweeaetri j$  j& ., 197$>. A thraa 

day walghwent survey would be aa afflalant aa that af 

tha aavan day welghaent, i f  tha dietary variation In 

tha day to day U fa  la net large, tinea tha dietary 

pattern In India daaanet vary greatly free day ta day 

a thraa day welghaent wae dene, fiv e  subject* fra* 

east* 09a group ware selected readonly and a thraa 

day feed welghaent survey was carried out. A ll tha 

reeked feed Itana ware f t  rat weighed and given ta 

the subject*. After tha feed wet censuwed, tha quantity 

a f each feed Itana which rewelaed wnaanatmad wae 

weighed ta reeerd tha plate wae tee. Frew tha above 

data the quantity a f tha feed ceneuwed by tha Individual 

wee obtained. Tan par rent af tha feed Itana actually 

ceneuwed In a day by tha eelected ewhjeete ware 

call acted ta detarnlne tha Iran Intake ta a day. Tan 

pat cant af aaeh a f the Individual waala cantoned 

fee break feet, lunch end dinner wee alee collected



•*1T

M p«r«t«ly f t f  tho analyaia. thus tilt i f f t r t  « • «  

• M  tawarda quantifying tilt d lt li  aonouwad by tilt

I t t l t l i  mtf tiitn  by finding out tilt mount of total,
*

ionitablo and oolubbo iron availabla in thoir dlota.

*) *»M—ttw» » > ! « «  <■ «  < w 'i h «

Ton par cant of tho diot conauwad by ooeb stibjoet 

during ttd i t f  tin  o tti tin t that la, broakfaot* luooh, 

too and dlmtor w— oollootod, poolod togothor and 

ho—ganlaod in a blondor. About S*Og o f tho 

ho—ganlaod coohod food a n  wlxod with SOai. o f 

popain~hydtodlorU odd aolutlon (0,11 papain in 

0.1 N NCL) * Tha PH o f tho tfxb ifo  —a adjuotod to

7.0 with aodluw hydroxldo and tho dittuyo woo 

inoobatod at 37*C for 00 winutaa. Tho contonta 

woro than tranafarrod into toot M oo  and bollod for 

about 10 to IS winutaa in a wator bath. Tha toot 

tub— woro kopt 1—odlatoly in iao for about $ winutaa 

t i l l  auapondod partial— oottlod. Tho oontonto worn 

tharoaftor contrifugod at 3000 r.p»*. for 40 ninut— 

and tha door auparnatant flu id woo filorad thr— gh 

whatwan Mo.44 f llt o r  papor. Tho flltra to  waa wood for 

tho daorwination o f —lub— and iottisablo iron.
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IW lMfcU i W

Zw ix«b l« iron ms by dlpyridyl ■•dud

•t pivan In Appandln»Zf In n  in tha f t t iN l*  abtalnad 

* f t « t  inewbatin* faodt at pM 7.5 la tha Im lic llt  Iran

Salubla Inn

salubla in n  I t  Du twannt » f  f i* *  and Pa34 lttna 

eawplaxad ta athar blawalaculaa. Tbit waa dataninad 

by tha wathod af Tannat and Gnaanan (1H9) aa «H n  

in Appaiid!**!* i f la t  dlftttliw j tha filtra te  a id ) 

pottaalu* paxnanaaanata and daealanaialnf tha aana 

with vli**in-C and filtered . Tha In n  In tha 

f  l i t  rat a waa datanlnad by tha ocpc^dlpyrtdyl nathod ,

Tatal in n

Tha feed waa day abhad aa dtatxibad by haaaalatlan 

af a ffle la i Agricultural ehewiate ( M .  fata l Inn  

in tha Mineral aaliatian waa aatlwatad by tha 

thlaaynata nethed af Many aa fiv a i In Appendin-ZX.

Xenicable Inn  at pP 7.5 (Jejunal and dwadanal pfy 

waa tahan aa a waaawra af In n  available tinea tha 

alta af abeeeptlea af in n  la  tha dwadantnu Tha



•«n

*§&*•* i f *  expr* toed •• loniiable i iw  per 1(30 M ill  

mi U t i l  lfW  in * fMtf* Absolute M lU lU l IfM

««l l« lc * l* l« i I f  f lU W I.

P it  cu lt lonlxobl* IrM

Absolute i f i l l ik l *  lxo* *  i l  9** 7 4  x T i l i l  Inn

11)  Eatlwatlon of Inn  In InHvl^ntl foods

t on p*f coot mt in k  of tk i a n li iMMMd In i  

Oof * i i  collected separately end honegenlood in i  

blonder* About S«0 q mt the hcncoonlood cooked food 

woo extreoted with pap sin-hydrochloric odd end the 

flltro#  wo* wood for the dot erad.no tlon o f soluble 

end ionizoblo iron oo described earlier.

iU )  H f« «  * f Urn w tc i m  inn nMMlitv

Dio ascorbic odd content o f lino Juice woo dotor- 

alnod by dr* w*th*d oo «i*on in Appendix-Ill end the 

effect of lino Juice on Isnirebl* Iron wo* deteradned 

by olxin* i t  with breakfast. loniteble iron wo* 

deterdned oo described earlier In b«0 9 of the 

kenogefiioed break feet to which tile liwe Juice woo 
aloe added.



iv ) E ffect c f tee CD lxm  a v a ila b ility

Effect c f tee on lonlsable iron e f the fec i vet 

determined by adding tee eelntlen te the break feet* 

the tannin centant e f the added tee eelntlen « « «  

determined by the Method e f Aeeeeietleh e f O ffic ia l 

Agricultural Cheadata (ltd !) aa given In Appmdix-XV

About 5*0 f  e f the healgenieed breekfeet net 

utilised fer this purpose end the ienlsable iren wee 

determined by the above said method.



csfisseutlv* days mmmq tbs 40 g irls  stltetsd randomly 

fast featt* Hit school and collage hostels t f  

SH Avinashillngat Institutions wd Hit I t l i l  in n  

content t f  Hit food they conounsd was dataxainad fey 

Hit thiocyanate atOwd t f  Mm |. Tfet bieavailebility 

t f  in s  fra* variant foods cantoned fey

teenage g irls  t f  bath hostels was detensined fey to 

la H t ii techtigvef. Studies t f  Neraalfiga fttt ill# 

Prabhavatfel ( l i t * )  have shown Hitt par cant ion ittb it 

iron tt  pH t,S  carre ltit highly with par cant Iron 

absorption f t t t  Hit ta*a d itto to nsesured fey whale 

body ctunttf I t  adult wales. Motet I t  tfet present 

investigation Hit lanltable Iron t t  p1* 7.5 was 

dtltxsdtod fey Hit in v ltw  technique t f  Naraslnga Mat 

ltd  Prabhevethi (lt?%) to Measure Hit bioavailability 

t f  nat*»fes*a Iran i t  fttd t.

Iht invltre b ltevallab ility t f  i « t t  f t t t  individual 

tta lo  atd Ifet offset t f  I t  and l l t t  Juics t t  Iran 

absorption I t  breakfast fetvt also feast studied.



til* riftft lotah* of t**o*o* « i* lo  1* p***ont*d 

in T M H  and r if in -1  and tl»* indivddual volti** 

«*•  given In Appmtliu-V*

huofee* n T | n _ | n f | | Total iron %of
tubj *€tt

Dietary A ll*- 
wone* ZCWt 
(lM2)ng/day

Intake
•8/dey

40 38 27*30$ 13*42 to

3*33 3«.M

A* depleted in Table*!, the Iron int*k* o f the 

selected teenage g irls  ranged fro* IS#42 to 34.19 ag 

M » with * Mm  i f  99.30 ♦ 3.32 ng per day which 

• i t  only ?9 per cant * f  th* r*e* i ended dl*ta*y allow* 
*nc* stipulated by IGMR (1982) for th l* *9* group* 

According to filtbexg (1979) th* iron intake o f 

*dtl**eant g ir ls  was low. Protoot Investigation 

• It*  lap li** that th* iron intake * f  the **l**t*d  

teenage g irls  *** lowor thou th* dlottry «ll*w*no* 
reeewnended by ID** 3882).
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**4t

A cMpiflHA i f  tho ln «  intoko of tho toonogo 

f i r l i  of tlio two liootolo ooloetod i t  givon in Toblo-»IX.

o f Dittor f  o lio*
Subjoeto fane* i d *

(X993) wg/doy

sihoti i i » i t  so 2 i. f i  i  n .4 m
3.67 39.90

Ooiiofo g irlo  30 31.93 ♦ 24.90 to 
2.96 34.99

Iho liw i Intoko o f tho ooloetod toonooo g ir l*  of 

mo school hootol woo 33.96 ♦̂ ■Sĝ doy t i f )  a rongo of 

13.42 t# 39.90 *g/doy whilo thoao rotidlng in tho 

col logo kootol woo 31.93 ♦ 3.96 ng/doy with o rongo i f  

34.90 to 34.99 ng/doy. tho intoko by tho oobool g irls  

woo found to bo 33.4 por oont bolow tho rocowwondod 

dlotory ollowoneo whilo i t  woo found to bo 9.6 poo oont 

bolow mo rocownondod dlotory ollowoneo otipulotod by 

XGMH 6983) in tho coto o f toonogo « i r l i  in mo collopo



lMtttoi.* T|a  ippp p# feh* SOJUMltatf » l» l«  OOp
##44

»*>m«n» ia oMo mtemk h fttliii Tht* « m  a iin tv dy* 

#ft »t>* l»ali«lM i af JjMMM** unMt * hi»ifcpp fyuMyi# Ilf
y o * ^  y ^ ’ y y #  i ^ # d O p # ^ p ^ d O P d O ^ P ^ *  ^ p h »  y f  V O O - p  w

§§$#** i##fy v***t*feto» aoaratto to to* mmk * t  to* 

aolttot# to* tot#

WrnAm.% - Itiintdili |M| P~'̂ t#*t Of to*

IH H  * f  tou t** g ift*  to pt#«*atod to Tafcto"»Ul«

Table •  IIS

f©?*L# SOLUBLE AMD XOMltoBLE MON Of fHB DIETS Of

TEENAGE Of* !-?

T*t*l toW4
m m m  «n W »» «*/W®l

i* Tirniitolt t
■ •/Too*

b o m i f te t t  T*«r «* «< *  t n t u t iH  i « » t t i M  
• U p  ( I P  1»*9*JtO .» » . « #  t M  > . N t M (

♦ «•  »P T*»

t* u i  to** n u t o t o  pm  10*9 of to* t o i  

tw it*—* to to*a*9**« of to# *tto *l boatol on* to* 

**&tofi hottol v i i  T «*r& t«t#  «MI f0.94 ̂  <Mft a* 

ftop**to**l^  Total iwm tontont of to* —lto j*  

a *to t ito t  mm  «s*ato* too* to* atoool 

Tli* vain** obtain#* *•** f  oon* to to all
toatol t o l *



Soimto mtmolJMi boo • fite a# 0t}0 plot 

WMMMRMIril Jfjp 00OOO(pnPO $f 9fO 4tfh0pjt PfMl tlbP N̂MUMp̂ I 

HNHI «•• H ilt i  a«l mi 22*90 i9tH  «9 itiputtw iyi 
fltliOlt IHR « m  9m U r in mo n U ««i o®otoi 41ft mm 

In thf wlnol hootol iiot. Hmootftm 9m mi 
Probhomtil (tfOO) mumoi o wM » of 21*0 * f  pm 

too 9 «n h i iiot fst M ifU t im » ihm  miom 
mm oonpmoi mm tin m lnt of ft*1t £i#i mi 
22«M jt 0«09 «9 per 100 9 « f  iw  ilot Ht«lik«tf If 
in  pnnftt im m  ttuiy m  mimi# tin* mew « M #  
iogioo tf olallurlty Ntm ii ttio tM valws*

ionlmHo iiwk mtomiooi pm 10 0  9  18w ilo t

I f  tMNMNPjnPNI Pf thf PKl9pl IPPlPl MM§ H o 

l i U l f f  lotto! woo M i l  1 * 0 0  m i I « f9 |  M l  « f

lootol li f t  thon Ip in  tohool tm tfl ilot* nmanlaipi 
9m mi PmHamthi (ffflj aim lam mpoirtoi • viltn
of »*9 1*  p* »  too «  •# ti* m t  fm M m II#  tm *

M o  m o lt Oo mo to mo foot mot mo m t  im m
£ f i m t l M f c 4 n o m m  m o o  P M O k i i M t m f t  41 m  m m I M o .  A k M  _ _ _ _3U* Wlw PNMNPJp 9P9 Hmm

tlm of omUoMo mm ftm toofo*



to t N lA C tlM llM  t f  total IfM  to M il a 

quantitatlva appgoaah and that o f Im I u U «  toaa &a 

only a gsslitottoa auto a* affaattoa a to to h  to f tod 

oat too a m t  htoytllability o f i m  fw a  foada to 

Ilia datacalaatloa of ahaototo avaUabla toon fw a  toso* 

aa attagyt m i  thaaafara a ado to datosaiaa tha 

ahaototo aaallahto tiao whiah ia givon to Tahla-lV.

faaLK-tv

TOTAL, lON12AiU ANh ABSOLUTE AVAILABLE IRON CONTENT Of

m  BUTS or TEENAGE GIRLS

yyliil lanlsahto UNMdUita
i m  avallahla

• r w t i  ii/ io to  iJJIaa*

tohaoi « it to  7 .4 T *t.ia  toh T *f*t» t # n t * t * f f

Caiiogo gtola tto«**a»6h  »*9©*o*4g to *4 4 *t«t*

toaatota avallafcU isoa to to# dlato to toaaagg 

fto la  to tha achaol and aallagt hoatal «aa 0,279 * e , f f  

•ad 0 ,*44£0 ,ta  m  tad ftO f a f tha dtot aoapoattotly, 

toa ahaototo avallafcla toon w*a hlghor to too colloga 

toatal dtot toaa too school haatal dlato tola oar 

ho duo to too foot toot too dtot totako o f too aohool



**fT

fi*U  woo low oof a ln  itao to tHo loot tom  ooatoot 
of tttlr flot*

i f  tonigt girl* of tho two hosttii ooltetof It pn* 
iffilci lift oof- Ft pMO nft oof lift# Individ**!

M o t k i O O  J K O O t O k  * * A o * * 0 * f c  A m *  A v * O 04 l M i M A f t▼0*00* ®W **HP JMt $

AiEOUITiAVAIUALE IftO* CONTENT OF THE &1ST0 OF TEENAGE

OlftLS Of THE TOO

o f o$ft«*r 
OKA* A U l»» 

lo tto
ic m a m t)

Softool

#l*i» 2 0  |»
1 $ *  *5 3 5 * 1 5 5 * M < | A

M l

CoIXooo

«t»u as » *• «*  ,!*5i* MS*3 «9 o 2 * 8 9  t*7 f
h m  to 

tt» ff



toaotoa fto ia  o f too achooi «oo 9«9i |1«M  a§

pot day otto • >M«« of 0«M to 4*39 ag pm toy to ll*  
toooo m iH a «  in to* n U tv i hoatol «••  4*74*1*94 to  

par toy otto • wag* i f  1*13 to 19*99 to to» toy*
Ilia M mH avoiltolo U w  to to* dtot at tot tom l 
ditto «oa fomdod to to 90*0 pm tout toi.*» tto 
tiioundad littoy  «U «vmc«» t o k  it  oo# fomd to 
to 80*4 bmut ooot toiow to# diotatv oitoomoo sodomm* 
M  ky xow (1903) to tto toto of tototoo ditto to to* 
ooitopo toitol* too otoototo ovoitofcto tom of tot 
ootootdd f toto to too ooltofo tootol mo fit o  to Ini
Mwh*» th«n MOiOim to lh * <**>»**<hi luMitoi* ,w*<*

ooo ooiiiiy dm to too *«»#i ##i #ii #y jopomy to too 

00I I 090 tootol diot which pfomto too toon otooiptlom  

a high doftoit to too total lio n  totafco of too aolootod 

•tojooto to# nottood* i t  too 3?«39 &3«*2 09 pm day 

toloh to 99 pot tout of too oiiom itoad dlotoyy 

aiotoooo too tola ago n o t *  to t too tom toot to 

•mitofcto to tom to fomd to to voty loo* A doftoit 

to 99*0 md id *4 pot om t to tto  oooo to «toooi tto l#  

ood oolto§o ttoto to ootioad toopoottooiy* t l i i  

todtootod toot I t  to not to* tom  tototo to t too 

•va iio O liity  of tom to to* ptofctoo to aotoino too



M i Mfefl&t m 6 iflrtiiM ft Mm

U rtiM  fltf lMi.VidM*l MM* IM UM li fed IMMMUMHI

M i M* MM At U lo d tw M i Aft FOBMPi'i'ilU ~

•*4§

TOTAL, S W I  At® XCNXZAiUI W it FfePM IHDIVIOUAL OUTS

Q lit»
76fei& SmSmMMi Afê UjMMbfe
tUMaifc I m  As m

m /wM* I ^ H i

W.»«»«»«*4»«»4»«»«» • • * «* «k « • 1 1 • *
n »  4  
Ml

fM»&Ml
M l*
Mi

IttM IfeMi ilii ¥•£§*3*17
SSMhl*^ S *mw+m t « *i*4t

Yjjttlilt MM t«44fc
Ml

MM*.
S*M

T.feT*
108

I«Mlt
t s * t # * £S*

TfeMdMi !*€• MJ»ipw
14.96 A
t*46

4*78 * 
Ml

i m Y«9»S4̂|WM» *!♦**Mi fcS*
IM fi« 6 f$4$ Jt 

aTmf̂WPP ^ 8 * 1*8*

«t••* • 4» -«* «fr 4® «fr*» ««► «t» m

/
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ABSOLUTE AVAILABLE. I*RON CONTCNT of 

INDIVIDUAL DIETS

A- “BREAD

DIETS



**10

1 M I ln a  •WlUwt o# b***d 
t i n  ita c i M t  9*22 42*171 M *  7*44 *

3*7*| M l  «*•** &4»m K u rin *  rlM  

WHMMI 7*9944*13 an* M I  t i n  M l  4*»0* » l  M

i«» irtrtif Md iM M t In Uanrein* *K ** TIiI m n la lii 

bn M  t» M  hliti>«iit«nt (1*1 *9 pet IIO9) «f
U m I  « m§ p n i HMd In 14dii«

loK U b K in  49ft39fl% 00 biiMMl PW3 11*49 ̂ b9*09| 
* im  b i f i  M i  21*444a*ll| v ig iK b li M *  31*144 

2*M | 1M U I M l U t H  I M IM  l i t !  14*1442*41 

UP9NMM 17*99 4 ! *99 «ni M l  H i t  23*9142*00 Mi
mmm I* *  «  «#  M>* 41** —»*■■ ■■ tIwnl * » *—*U  mmimAm

W  * » •  a w ' w a *  ^ m m w p  w  U  ^ r * p p p * M M | * ' i M M f W  ^ ^ p a M U P P M

mmI iM H t |n M * r M  l i l i *

fbt M K I t  M  m M  «f b rM  a n  4*414 

t*H t iifO  b»*#4 <II*t 4*19 40*49 f ig M b li M •  

8 *» 7 4 t*» j M i l  7*4940*21 f I M N  H it  4*704 

0 . » »  m m  I i t l i M I  « t f  M  f lW  7*404 4*W 
Mp fMHf tOO 9 nf tb i M i  f f tp t illv t l? *  Tb* M ia t l f  

imm mm M t H  In M i l  M  M M  in  itn tttn i H it*



MwrnmmpP firtii n li»i % M  ag #f ixm  pm *90* 
Um aolmtili mmi Emlsofehl# Iipwi mmmm of Pm

toMttxaf «tto -mm km* BH* «* f N  H i l»  tiki pooooO* 
p P PmPkp foooo JjMMataMMi ZwmiimtmmPP mhp^mwm

*3 »

*<w i tt>f lon lub l* Mid ftteoiitto

| gi>î  %f»ffi m *U *t o f Pm irvH rk tm l atilsss

MHMMt few tuniBI

TaBIK-VII

total* iw w m m  am  absolute availabli iacn content

o f ins individual diets

OUto
| n a
u n
m n m

IooI ssBIo
Semi
*57f**0

^̂mmmmmpmF'
ptpxkmiii 
ixw ii|/foo«

— f j j § * f c g * a s *
RiM b m i « r t 2 3 * J M f*0*00

;*1?2x 
0*000

V igittM t *§«0 2 3 * f # f » *
H it

h l N t
M t »

«Rjft||
W J * I S * W B 1

i s * S £ * « 8 *

a t * a s * • . * 8 *0*007

t t * i s * 8 » g f *



Hm «M H hH  «voU«fcI* Upon o f Individual d lati 

•mil ia  l i « «< t i t i «  bm d diat, v « 9 (M t  » !«• •  Iddll# 

tanaxlnd tU «»  «ppmm and dhai i lw  m  0*tW  tM I0 |  

o ,m iO ,o w i 0.390 xo*ow» •«•#»*#**•§*
0.233x0*007 tad 0.202x0*053 no pa* 100 f  o f t l*  

d l«t  laapactlvaly* Ha tv a lia llf loan

contont m i  M fM il la  IdtfU and l a m l la  tnw ind  

riaa. Iran aontant o f blaak |»m  M  ahiah la

ntad In KMU and lan x iid  wcaa 9*1 and 10*0 mo pm  

fOOf f»«M cUv«Xy* Evanthough tho loon content I t  

hfgfrt |n dfctO to Hit Msait aMflWMtO Of toMtltMC

waod and tho praaonco o f tannin In tanavind afclah
fonaa tho ittooliM&£. tTiMim'lannato omhoImmihi. tMa"w w*w anôMtnMwn̂ M̂̂î* aPMP̂nMM*̂Moaoooanoaptn tP̂WMHF.noPadan̂aP’d Mwnn

abaolata tvaiiabla loan aontant la lowoat In 

tanafind riaa. On to fonnantatlon affaat In iddU 

t t t  pH t i l l  fet t a n *  At h U I i  p* M taUUtp 

• f  i m  tM M MM  «M U W * U  MP tHt pffoputlm t f  

Im lU U t I r a  t »  w y  t i o  (Ntrttlnpt Rat «at 

nraMiavatM, 1P7R). IkU  atfh t bt tha m m  fo i tba 

tt(H m ta r t  «f  aaaateta I r a  l«  l « u .





#• t t

TM*~*au W *  mm o ff b it of Urn m  
I m I m U i  iron i t  PH l«S*

H it*  ootorblt n i l  iontont of IHt ll« l«  « « *

«• m i l l  broad, m l iinw iii aoo «U  Hm m  I t iik lM i 

itoao wort m im ii i  i t  *mmn mm t if t tk  i f  u m  

ta n tiH e  t t i l )  i l l  itn liM i t  I v m * H »

Im it t ll*  t*Ml iillt ilit  i f  mm  dioto M«ib •* llH ly  

broad Mid m p m  wto ootlaatod k tfttt Mid i f  t i t  tHi 

•m itM  of u m  j« t ii  to mm m u *  la  t i l  IM  

thro# iotas t o  ioniaablo Iron eontant mm imummt
^  to ti}*  Addition of H at jn lt i  

•ocitoiniag l«S2 a t i f  ootosfrie told to m u  

ln c m it l H i tool robU Iron ft®* ?«M il«29  to 

12^ 1 ^ 1*11 a t p it l i f t  of H i d tit  d tld i oboaa m  
tmxmmt i f  4*tt£t«1* ag of ionisofeii iw »  pm 
t@©9 t f  tho d lat t i l l  i t  mmm  I t  I M t  t i t  t in t  

lncraaoo*, «a lenisdbl# I m  oontotii of id d li o fttt 

th i addition i f  Oi ittb lc o iid  to It#  In broad tbo 

ionlrablo in s  iontoot **o ineraaaad D m  | t

9*71 *0*9* m  t i t  100g of tbo d iit  *hl«b oho«a on 

Snteoaiftt of 4*f7 4 HW  09  of ioniinfrio Iran par 

of tbo d itto  tb it It*  thoco lo  on iniroooa la  

ioniroblo Iron oontant bp ob#*t Sf*©i por tin t* in  

tbo eooo of ttppvao tbo lonisobio Iron Inoraoood fro*



9*19*9*1* t i  1*79 * 9 * «  a f pm  19®9 t f  M * d itt  

tb it*  iim N  Ml I m »m m I  of f#9f *f#99 n  of ionUMOo 

iron p m  $009 * t  Ott dint* O ut l i t  On io n lttM t

«9*«9*t*9i $« 24*49*2*09 m  Pm  lOOf Of OH* d itt*  

Thi* offoot $• Pm to •  ptotoUon of nontwno I m  

AbMtptiiA odd thtro i t  fit offott mi O n *b*orptton 

of Mnt Ivon* %  iimtotso In  tbaofpUoa i t  roiotad 

to On ttonrit of cM pctli Mild* Him *  i t  i t  

tdoitaMUi $m ttOt Ilo t  jn i f t  along *4 til Oirttli f t t  % § 

W fM tO  •Horn On o ffttt of U m  J t lt t  tnd to* or 
ionixablo iron of M i etiootod h m lln i  itM «

la t M X  protont« o n  o ffttt of ttt  00 tonl»«9*< 

ItM i Siftto tannin «M lM t t f  m**m M«M tad id d ii 

n tt t i l  M m  t m llM i lO m  « m  tolaetotf to ttid y  

Mm t f f t t t  t f  tot tci lo n itatla  iron at pH 7*9
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**•?

m tm  Hi# aooiiian o f too to mo addition o f 

tho too containing 317*3 a# of tonnln to 'pppmm 

dacroaaoa tii# lonisabia Im i  f r a  3*13 & 0*9# t# 

M i| M t  a# pot tOOt #f Hi# H it ohiih n a i l  • 
H«mw at 2.03xt*10 # 9 of tatwMi On pa* tOOf 
#f tha H it t  that la , tha la fH M  « m  I3 *ti pm font 

In tho oao® # f broad tho dooroado mm  iron 3*43gf*33 

to 3*00 X0*04 #9 pm  t i t i  Of to# lilt ohioh OQU lt 

o doarooao o f ng o f lonl iabio loon pox

t@9g o f tho H it  that i i t tho docsaaot  «w  30*34 pot 

tont* *ho io iiK ih ii iron OtorootoO froo t ,W |  0*30 

to 3*63 &0*30 ag pot ta g  offtidU whiahogaoia o 

doacoooo o f 4*00 jttM # «#  that *a9 tho doaroaoo was 

about 32*70 pot ooot* fhooo roowlta a i n i i t i  

ooU with tho xoasiita of MM 0079) wfelth ahena tho# 

too onto ! wing 300g of tannin naxkadiy radutad tho 

absorption o f wan-haoo iron f r a  M l  to 2*39 ag par 

103g of bongo! gran tooda* thia offoot ha# boon 

aacxibo# to tho foanation Of iron tannato maplonoa* 

In a il tho thnoo ooooa tho dotrtaoi *m  foun# to ho 

aiffiifleant (P ^ 0 *0 t)*  Hanea i t  ia  adrioablo to



flMI MUMWaiiahiiity a f iSMI fiPMft ddidtoa aatMMMd 

W ifl ftfguyMMl *»§«>>» ftAlAAftad Aft XAfMhMt #Mm| tap*

Tha tfitu  twin— a tor tha urn# m itiiioM U y  

mlniTPhli otaciaa «H t  aallaatad fox* a ptflff# a f than# 

day# and tto pa* «an% t f  tow faad ttaawnad toy a aln«ia

naala and the *ffa ct of Uni and lin# Jalaa an itan

Tha asnainatsas arising m l a f this study m i

U  tha In n  intolia a f the aaiattad taenaga fla ts  

gangs* ism  IM S  t »  3d«l6 a f pan day «M t a naan 

nf 37*ta&3*32 nv tom my whiah wna aniy fto pat nant 

of tha t t i amandad dlstagy altawanaa aUpnlatad toy

io m  it m )  fa t thia apt m m *

2* Tha i«*a  tntatea a f tha aaiattad taattaat girts 

a f da  tahaai haatai naa ng pat day ntth

a aan«a a f ffpda ta 2d«»0 a f P «t day* atiiis thaaa 

raaiding in tha aaHapt haatai naa § t* ii& i# f*  np 

pat day mth a tangt a f * M »  ta ftM * pat day. tha



t «8|

littafco by tbo gMfo m  yoond to bo 02-1-4- poo oant

balow Mo xooorhundo* diataoy al i owonoo «hU« i t  too 
aua an  ImImv Ah* <«***—  aliaaanaa

•ttliilatod by lo m  ( M  in Mo m m  o f toonogo 

glxia In Mo oaUaga bootot* Umi ison intoho o f Mo 

saiaotod g i*lo  In Mo ooUogo hoatal woo fonad to bo 

bigbo* Mon Moot molding In Mo otbool bootot*

•ŷ l^ not ontnty tfo  to Mo t tit loot on of  jaggooy ont 

o nfolwMf onoottt o f gm a  i rafy inigottbioo onfl®obtb 

In Mo m m i a f Mo natiaoo bootnl*■w*̂ a i ^ * w  pp*p i p̂ p p̂  ^rapap^pppjp^* p̂ap p̂  p 1

i*  Total lion tottoninoo p »  f  OOg o f Mo f la t  

oonooooO by Umi toanagooo o f Mo tafwal. boo tot 

and Mo oottogo b M t  «a* f* l?  41 *16 and 16*16 4 

6*66 ng ooopootlvoly» Total loon Mutant o f Mo 
** ii*a * hoatal d ia l woo ooaatao Man an* »«***«**i 

bootot diot*

Ootnbto toon dotosninad poo 10©g of tbo dtot 
oondnaad bv tha ManaMura at Oha joMaai. ******* * aa  '^^^o^opo^pgy^^^p ̂ p  poo ô 'OÎ opo^^^^bŵ p oMp^no**p^o o^p^nn

Mo oatlofa haatai o m  17*11 42*60 and 22*6642*69 

■9 ooapootivoly* %tabto Mon naa goaato* In  Mo 

Oiil loot bpatof diot Man in  th t oaboot baatot diat*or R^tPf* o*f ovw w aMp^OMnaon oanrao-IMpni iomoopmOf



Z n tltA li iron dataminad par 100 9 •! tha d iat 

eanatnaad hy tha toanagars »f Hu lekM l k M til and 

tha callaga haatal «*• 3.07 ♦ 1.04 and ft.901©*4t 

•9  ratpactlvaly. M mM i  in n  « »  grvatar in  

tli* c a ll*9* haatal dint than in  th« *eho*l haatal 

dint.

4, Abaalut* evailabl* ifm  of tho dftat* * f  th* 

taanag* f t i ls  a f tl»* aehaal and callaga h**t*l «• «  

0 .2 79 10 .11 and 0.04410.13 ag par 300 g af th* 

dint r##p#cttvaly. th* aha*lata available iron 

m i  higher in th* callaga haatal dint than th* aehaal 

haatal dint. Diia nay ha du# t* th# fact that tha 

dint in tat a o f th* school g ir l*  was law and alia 

du# to th* low Iran cantant af th#lr diat.

ft. Tha ahaalata availahla iron af tha aalaatad 

taanaga g irl*  af th# aehaal haatal was 2.521 1.04 ag 

par day with a rang# of 0.ft4 ta 4,33 ag whll# that* 

r#tiding in th* callaga haatal was 4.761 1*74 

»g par day with a rang* af 3.33 ta 30.97 ag par day.

6 . Total iron cantant af brand as* 7*32 ± 3.39 

ric#  haaad diat 6.?3jp.97) vegetable t ic *  7,441 

3.79) id d li 15.61 1  4.19) tanarlnd f it *  9.961 l.tfO) 

appuaa 7.691 6* 33 and dhal rica  9.4114.36 ag pa# 

diat ra^ activa ly . Total Iran cantant «a* graataat

..60



Ill id d lll and lowest In Unertnd rite . TM» H iflt 

be due to the hl9li iron content (9.1 i|  per lOOg)

• f  black 9tao dhal used In U d li.

Soluble Iron contont o f brood not 18 .41 3.6| 

rice baood dial J3*44+ 2.13s vegetable rice 

28.181 3.98) lddli 19.831 1.191 tamarind rico 

14.981 2*4§j wppwna 17.9811.88 and dhal rlco 

23.991 2*88 mg por 100$ of the d ial respectively. 

Again aolublo Iron content was found to bo 

greatest Inlddli and lowest In tamarind rice*

Hie ionlsablo Iron content o f broad was 

8.4811.551 rloo baaed diet 8.8910.48} vegetable 

rlco 8.5711.32s lddli 7.6910.f§s tamarind rloo 

4.1818.88s wpptms 5.7510.56 end dfiol rloo 7.481 

0.77 mg per lOOg o f 9w diet roapootlvoly. The 

Ionlsablo Iron contont I t  lowest In tonorlnd rloo 

end highest In ldd li. tvsntheugh team rind contains 

10.9 a| of Iron por 100g9 the total, soluble end 

lonisoblo Iran contont of the tawarlnd rlco woo lows 

This way bo duo to the presence o f tannin which 

ferns insoluble Iron tannic wbloh ferns insoluble 

lren-tannate complexes and naboo the iron unsvallabia 

to the syaton.

0m
 a

o



7. Tit* abselute w a liilU  iron of individual dloto 

oticlt os bread, rie# botod diet, vegetable rice, iddil 

tvcarlnd rico, wppuaa and dhal rice was 0.229+G.13

0.19710.0191 0.17410.019| 0.398+0.0991 0*0091 0.096 

0*23310*067 and 0*26210.063 *9 par lOOg of the dlat 

respectively. The absolute available iron content 

was highest In lddll and lowest in taaerlnd rise*

Iron content of bloat grow dbal which la  used in 

ldd ll teaarlnd was 9.1 and 10*9 ag per IPO* 

respectively. Evanthough tha Iran content is  high 

In tsaasittd duo to the swell aaeunts of taaerlnd 

used and the presence o f tannin In taaerlnd which 

fame tha insoluble iron*tonnete seaplanes, tha 

absolute available iron content is  lawast In taaerlnd 

rice. Due te fomentation effect in lddll tha p* w ill 

be lowered. At acidic pH solubility of iron increases 

considerably and the proportion o f ieniseble Iran 

is  high, this night be the reason far the high 

content of absolute available iron in lddll.

8. the ieniseble lion content of the diets such 

as lddll t bread and uppuna was estlaated before and 

after the addition of 11 we Juice to the diets. Xb 

a ll tha three cases the lenlsable lion content was

..62



» ,43

lfHIMMd tio n lflflR lly  0*01) . Addition of 

U m  jtilee containing $.19 «| of a t it fU i acid to 

idd li inem tod tha ionliabla iron fn a  7.61^0.29 

to 12.44 * 1.9$ « f  par lOO f  o f Iddli which shows 

an incranant o f * .!• ♦  1*74 ay of lonltabla iron par 

IPOf o f idd li, that i t  a $$*$9 par cant incraaaa in 

lonisable iron con tan t  of idd li was noticed after 

the addition of aaceible add to it .  Zn broad the 

lent table iron content not incraaaod fron $.4I| 1.55 to 

f ,7 i ♦ 0.57 no per lOOo o f the d o t which thaws an 

lncranant of 4.07£ 1*90 a f o f ionlsable iron per 

100f of the dlat, that 10, there la  an increase In 

ienltable iron content by about 51.01 per cent.

Zn the case of uppuaa the ien ltab le Iron Increased 

frea 5.75+0.54 to 7.09 £ 0 .9 3  *0 per lOOg of the 

d o t which chows on Incroaont of 3.37£ l.CO o of 

tonlsohlo Iron per 100 g of tli« d iet, that i t ,  the 

loni sable iron eon tent lo  Incraaaod bp about 

39.44 per cent. Thia effect tight ho dwo to a 

proaotisn of n?n~t>aae Iron absorption. Nance it  

i t  advisable to taka lin e  Id e e  along with 

breakfast.



*4

9. Dm  ionisoblo iron content o f the dtoto «ueh n  

ttpp«M» brood ond tddll woo oatluatad before and 

oftor the oddltion of too to the diot. Addition of 

too contoiniRQ 977-5 ng o f toonin to uppuwa decreased 

tho ionisoblo iron frew 9*754 0.56 to 4,584 0*63 019 

por 100g o f tlio diot which oquolo o decrease of 

P.534 i . 2B 09 o f ionlteble iron por lOOg o f tho diet, 

thatis, tho doeroooo woo 19*13 por cent* Zn tho eooo 

of brood tho doeroooo io fro* 6.434 1*55 to 3*904 0.54 

<09 por IOO9 of tho diot which oquolo 0 doeroooo o f 

4.074 o . 39 «9 o f ionisoblo iron por 1C0§ o f tho diet* 

that io, tho doeroooo qoo 39.34 por cent* Tho 

ionisoblo iron docrooood fron 7*694 0*25 to 3*634 0*39 

•9  por 350 9 of iddli which oquolo o doeroooo of 

4*99 X  0*64 ng that io , tho doeroooo woo about 

52*79 por cont* This night bo duo to tho fomoion of 

lron»tonnoto cewplesee, Zn o il tho throo eoooo tho 

doeraaso woo found to bo aignifieant (P^O.Ol).

Honeo i t  io  advisable to ovoid too along with breakfast.



App&mices



( g n u *  aawuxi)

loaf—hi® la— —& m utt n la— ©oaloal o f tho food© 

—  dotormiaod oy th* ln i iN  teohnlfao o f Vaaaolaga 

Bo* «»S —la -th l (197®)*

JGKKfttiytt®
fit* M ® ®  1 ta»«d on s t l— lotion  of conditio— 

that oxtot fa  th© h—aa d ila t iv e  taaot* fho oothod 

co -io ta  of ©attracting th® hoaogenlsad foot v l®  papain 

M x o s iM t  —id od t*35 foliovoft i f  ad jaotiat tho 

1̂  to 7«$# fhi© appaoslaatoe d o  ©onditi—a fa  tha at—aoh 

followed i f  ©Oidittoa© fa  —o il la test!—* Voorooa lr — 

aoaota with oc ,«<. dipyridyl to g ta  a pink ©©loan whi­

le  © «tl—to® oolovlaotwloftllj • Ioalaablo fa— at I*  7*9 

wan tafc— aa a aeasaao of la — awnllahlUty* Tha fla a l 

—laws aao —patois©* ao loniaaM.* fa— p— 193 unite o f 

tot— l r — in  a food (fhoolato i i i l l a l f t  lr —)

1# lf|| *»1 a— ©oat la  9 a— ooact ooo—o ©©id

i «  ®*ia sodf—  e—photo oolttti— (US<* o f aahjpda—e 

so il—  ooffhato la  wat— aad aoko apt© 10® a l wish 

vat—) p— ao frashly ©vary fow dayo*
9* Chloroform



4# standard Ivon eolation (0*7022g of («n o a « a—oiimw 

suXpkate In Me l i m  o f deionised va let (1»1 •  0*1ng 

of iron)

f# Working standard profaned 0# dilating 5*0*1 of Hit 
stock oelatian to tOOaXvltk voter to obtain m ooiotion

ISpefted out 0#4 to Sod aH of tbo standard iron  

seXtttlens into eXeaa d rj tabes (corresponding to 100-50® mg 

M l 100A) sad asdo op tke to one to 2#0*X v itb  dslosisod 

water# 2»QaX of Mie experimental eolation vae pipetted 

sot into clean d*jr Matos# fo «Ut tbs tokos oddod S#QnX 

•aoh of 0*!S sodlm  e«$ffeate and f.O al Of d ipyridyl

reagent# Heated in  *  a lU ag  votes batb for $ ndantoot 

coded is  ioo for okoat $ aixmtoa and added UOaX of 
cholorofes* am ebook rigorously fen $0 seconds* contrlfoged 

at 5000 c#p*a* for $ niantes* fbs ed ear developed van 

sand in  a aoiorinster at 5t0 aa against a reagent bleak*

Ike diffore^ie kOtvoen Ike toot eH ilitae and eanple 
blank g ta i the oncost o f lodaafele lroa proseat in tbs 
toot eolation* the loaiaebie iron p u t  was dram by 

plettieng MUtt aoadlago ea ?<*axie and ooaoentratien 
of iron oaf  am is.



F«iri« ism  whan tm M  with thlecyanate w ill «lv* •
<9.0̂

I M  m i M liw  which cm he ̂ eeleriaatricaiiy mine M l mf* 

lU lc r*

U  90 PCX’ MKl miplMSiC M il M  (S0«# Bl Cf M M M lfttn  

»ulph«*ri« acli diluted to fOO a l with water).

f#  Setwseited peteccim peceniphate aolutleni 7*0 9 of 

petaealm preaniphate wee iieeeim d in daleniaad w in  

•ai the colution me cade upta 100 mi#

9* Fetaeaim Thicyaaata 40 pee cent aelutieai 40*0 9 e f 

petaeetm Mtietyanata me d iiw vtd  in  50 n i e f 9i « i i  i i c t i l l c i  

n U e t 4*0 n i c f acetone nee a ice i and the m im e me naie 

upte 100 Mi*

4* Standard iren aoluUoiu

0*70999 (M )  f ic im  mmmULm aulphat# me i i ccem i in 

100 Mi ef delcnisad water and after addition e f 5*0 Mi c f f i t  

hydrochloric acid# the solution twt i i n  upto cue litr e  and



throughly  (1*0 Mi *  0*1 wg Iron)* The ataadard te k lli i i  

wet prepared once la six aoathe*

working etendaxd dotation (0*01 w$ Iren per ml) wee 

prepared by diluting the above aelutien ten fold*

1*0# 2.0f 3*0# 4«0| and 0*0 ml « f  the working standard iron 

dotation wee pipetted out into e eorlee o f toot tnbee end 2*0 a i 

o f oxpertaentei eotatione* To a il the tobee added 0*0 a i o f 

eeneantrated eulphurie aeldf 0*4 ml o f aetitrated poteeelun 

pereoiphate and 1*6 ml o f potaeaiumthioeyanate and aiede up the 

volume to 100 wl with d ietilled  water* The red colour develped 

wee reed in a colorimeter agalnat a reagent blank uaing e 040 ap 

f i lt e r  within ten niitutea* A etandard graph wee drawn by 

plotting the eoneentretien e f iron on the waxie and eeleriaeter 

reeding on the If *  axle*



•*M

leaoe form. The titra tio n  i»  a&rried e*t in  presence ef 

ornlio eo ii la  order to in h ib it aerohio oxidation 

catalysed by certain aetal ions*

This aiaple t itr ia e trio  Method is  ap lieab ieto  the 

determination of aooorbic eeid only in  the nbaenee of 

ether redaeiag eabetaae^e end where only the redaeed 

fora of the e itaa la  is  present* Thee i t  any be applied 

to fresh orange* grape fru it , lin e  or tenet# Juice and

Mamsate*
1* 2*d diehlepheanl imlophencl sedation -  Dinaoleed 42*0ng 

ef satin * bieerbeaate and 52*0 «g ef the dye in  50 a l of 

rater* Diluted to 200 m * Filtered  and stored in  the r e in *  

gerator for not aero than $ days*

2* standard aaeerbie ao ii eo latient-

100 ag ef pare dry aeeorbio arid crysta ls were



dissolved and aada apt® 100 a l In  a standard flank  

with 4fl oxalic aold eolation* 10*0 a l of I t  raa diluted
e

to 100 a l W itt 4* oxalic aold eolation ao that 1*0 a l 

of I t  oontalae 0-1 ag of aeoorbio add*

10*0 a l of tke standard asoorblo acid oolatlon was 

plpottsd o«t into a olaaa day ooaioal Hank aad titrated

against tko ay# taken la  tke burette* fke cad point was 

tke appearance of a pal® pink colour tkat persisted far

| second a* Proa tke Meant o f tk® dye c on su»edt oeloulated 

and expressed t  ke ^treagtk of tko dye=eo ladopkenel solatiea

m  ag ascerble aold cgalia lM t per a l reagent*

fke freak H at was oataad sqaeesed oat tilt Juice*

S*9 tft of I t  w&e and# apto 190 a l la  a standard fla sk  with 

4ft oxallo aold# Pipetted oat 5*9 a l of I t  Into a cloaa 

oealolal fla sk  aad titrated  I t  against th« dye as abote*



*fk* a o tM  Is  fe&ool n  tfe« fact fli t

*«14 la r®dae*d tyr lAft io  Ilk * 

ooBfOttafto ftUftftHjui Ttltitl on jpyffltiifittiHu a t t g t l f  ooI orv^I 

U m  m AilU ta* t&« ta k a illy  o f Which i «  nanaod

l« folia •  M in  I i ^ ibI i*
9# 199 g wototUft siftlm  tmngst*t«» 20 g phonphoaolybdio 

acid # 59 A  gboopfeMU Mfciy ami tiO  »1 l ie t i l l * !  vttov 

voa* a llo t* ?h« aiacturc *ae allovod to aoffeoi fo * t i l  

to*** and mod* « ft o  oaa 11 tea*

t* M ia *  oaatooat* solatia**

550 g iodlwft osrbanat* woo diosolwoft la  ana U t i t  

wot** at 70*80 o« f lI t tn d  thvoagb glass to o l a ft** 

alloftliig i t  to stand owooni^&t*

5* Stoaiaat M o  sold eolation* (<M *)

100 as Of It *  Stott tannic acid solatlttt* woo 

dlspolwuA la  109 al o f tla ttllsd  «&%«*•



af iao st Writ taa&io oalatioa was dlXatal 
t#  100 Ml w ita d lO tiU o t Wato? ! s4 m 50>g o f  ta *> ia

I* vol«fc d If of tUs powdoood anttrial foar Ua»» «ad 
taaaoife* rod t o 500 al «m m  flaak. J4d*d 150 ai *at«r 
to oaah '

2* ffcoa a&dod to thaoo Vtaafea m iooUwoly 16* 19# aad 
20 a l of standard taaale adbd eolattaa*
9* Boatod aU tfeo flasks *«*U y *»6 toUod for 96 alaotow 

tfcoa oowtaliMfOd «t 2000 *#$»*• for 20 mimitoa*

4* ooUootod sjporaatamt la  f|0 m. flasks and a*do op tfca
WtXSMaa

9« faaasfo* H  I0a2 « f  ta« ©aporaataat «*tm et -a 10661 

flasks «nmi addoft 75 al 6> o f watoa# 6*9 a l of folin-J>oaisi

it  Afto* 96 admtos took tbs roadlag at 746 na*

7* Ifc aw i a fsafii *y slotting «*$« torsos tannic msU 
aonocatsaatioa* the talna wtisroofo* i t  oats tfco x-*a*i» 
was takaa « «  now orl&la* tfco differooeo la  6*I># la  fiaat 
•ad ooooad orlala was takoaaa a aoawaro o f th« eoetoat
at la  tko



fftta&t loolsiifcl* and «H «|iK t9 a v a il* * !*  i m  eeataa* 
o f tto  i l i l «  o f  *• «**$ » fls&a*

îa jmbl iiia **. ^  *■* di â *a â JMfc alb ĝa a*. .da ai* odia â d̂* â* *11* '̂ 1. OHO OHO OOP Ôr dPO OOP H00"* ÔO ÔO OjOP' Oî
‘o tv ia i t o t a l  l» o a  tm tim b X *  $ *m  ifc& O lat* a va lla fc l#  
g r n ili i *c /4 a ?  *g /4 a jr loon « g / l iy

«*«t»«*4»4»4K«»4l>«l>«»4l»«l»4P«*«»«K4*««)»4»«l»«i«»«M>«>4k4»4^«4»

1 22 .08 9*79 1*27

i 18*06 9*80 1*77

3 I f  *85 8 .2 0 n « 3

4 20*98 «*aa“ ^“ d* 1*82

5 t6#08 8 .4 4 2*20

i ta#ao 4*47 0*84

f io»a< 8*43 1.71

« 23# 5 f 12*37 2*94

9 «4*66 10.84 2*57

to 24*93 11.38 2*84

11 27*13 11*40 3*09

13 39*31 10*51 2*68

13 25.12 11*59 3*03

H 2 5.50 15.18 4*33

15 23.07 11.10 2*95
id 32*33 10*43 2*33

i f r r * 4 i 19**1 ’*2 6

18 23*40 ; t | * t i 3 .0 9

19 13.42 f*« 3 1*01

2# 23*45 10.51 4.41

2* 31*73 12.82 4.31

22 32*7® 9 .8 3 5*88

23 3 0 . f f 10*29 9 .2 8

24 31*71 11*01 9*04



»  — m  m m  m  m  * *  m  m -

s««4a& fital iroa loalsatola Iroa ' i^olttlt avatlatU 
M i m  ' ag/a«jr mf&mr Iran ag/day

•  #  * * # « » 4 *ftlb Îk tflfe **fe |̂K «a* *pr *■* wr #P# ipp i*p *P9* *iP • ̂ i* <m> m m •» m m m

29 32.47 9*73 6*75

86 35*28 1 $#78 5*68

27 32*45 H*23 5*8$

to 32*33 9*70 6*77

29 33*83 11*6$ 5*22

30 28*70 8*32 9*33

ft # M t 14*16. 3*33

32 24*90 7*47 5*80

f f 28* I f 8*44 3*78

14 30*0$ 9*00 5*79

f f 54*06 10.52 5.23

36 34**6 13*29 $0*97

f t 3®*3* 12*13 4*$3

3a 33*84 10*73 6*65

39 34*80 $3*43 3*34

40 34*8f $3*46 4*96

« . * . . » « ■ *  * * < ii» « *  . * « • • « * > . * . * . * * *  « * « * . . « •
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