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Nypeshaenis snsemia varisus from 9 %5 79 peg eond of
Rgher in 308 develeped sountries end in wndes privileged
seguents of pepulstion in Ow industivialised wenid
(Chandza, 1901). Izen deficieney mmemnis is & wld

wide nutwitional puublens 1% prevalence boing

Aasnds £3 an inportent public healith preblen in meny
develiving somiries inaluding Indis (IO, $902).

I8 10 estinated that 40«60 pex ot passchosd
sinost 50 por sant preognent womes in the third
(ICuR, 1982). OF one billlen memen in theiy repredustive
yoars, it apposxs Shat stissst half of the nonpregaent end
ia the doveleping wewld slens (WHO, 1979), There i @
bigh prevalense of iven defisisnsy in aduit wenen of
s sutzitional &n the senee that the died dows not
sentain suffisiont quantities of avalleble ixen %
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zeplase physiolMigis 10s0es sesocisted with menstavetion
snd pregnaney (Cosky 1977),

There is widespread puevailence of snemmia in
Neaxrly 50 par eont of pregnent wenen in $hese growpe
stiributeble o snemmis (NINg 1977),

fa hlood whieh fezns the Desis of defining snaenis,
Azen deficiensy 1o Feperted to lead % s sumber of
1ike 1) Anpaired wmak capasity 11) Peox cbetetris
outeone 111) peex leavsing shility snd iv) Sapeired
resistonte 10 infestion. GCellularx Smsmnity hes been
shown 0 be impeived in iven deficiensy in petionts
a8 8189 in experimsatal aninsls, The manifestations
 nslude 1) decressed shia resctivity %o Snteacdesmel
injestion of antigems; i8) iapaired desterial
kiliing by neutrephile, % reduce the ¢ ¢ nitze-hiwe
tetranclive (NOT), 444) fewer T eolle and decrsesed
lysphecyte proliferation in respense %o mitogense
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 Mumezal famunity, in ecentrest $o cellwlax immwnity
is gemerally found %o be uninpeized., lzon deficiont
pationts have semmal or sleveted sonammtyation of
imemeglietuiing in the plame with nommal satibedy
Tespense to Lamunisation ané nermal epsomie estivity
(1M, 1902)e |

Ciinicsl manifestations of Lxen defisiensy inclivde,
fatiguability, weakness, shoxtness of breath, palpitation,
tashysardia and vertige.

Izen deficionsy; oven subslinical depletisn of
Azen stores, ummummaamm |
changess Flattening snd spoening of mallsy gastric
musossl atrephy, Rezatiniszation of buecal musous
nelibzane, mosth tongue with flattened papilles,
memmmm;mn
xmmmmmuuun-mtuﬂ
tndividusis (Chendra, 1981),

Growps st zisk due to sncemis s¥e 1) ehildren -
and adolessents; sspesislly at tines of groth spurts,
when dlood yelume 48 Lneresting, ii) givis and wonem,
due %0 nenstaustion especially at sdelescence when
growth is ceincident, 111) wenen wndergoing & succession



of prognanaies (Renkin g ales 1976). The ohild Lo
Beard, 1990). Ansenis ameng infents snd ohildzen
lessning abllity snd such defects sve corzested when
snsenis 49 tvested with Szem (ICHR, 1902). Severe
snaenias dusing pregnanty is sssccisted with on
nortelitys Even mlld snosmia has besn show W0 M
aseociated with en Sncyessed risk of premeture delivesy,
Aren deficiensy, eon leed 0 growth retaxdetion in

- sdelesconts snd nay alee sontribuie to the predusiion
of same of the classical eigns of iren defisiensy

sdelescont girls 58 35 mge  (Food and Metritien Sesnd,
1990)s The nean onsxgy intske by the teensge gizle
. was 2008 kuealss The ivan inteke yanged fyem & %
28 mg dally, mean 14,9 ng dally, 1% is spparent Shat
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in only 17 por eent of the girls the izea intake was
grester than the rescamended allewance (t8ng)s In
ummtuml.mmw-tm: {(frebeny
28 akes VM),

Izen defisiensy 10 commonly the Tesnit of insde~
Quate intake of frem, failuze of sbeedptien and
oucessive loss of iren faem the hody s & Fesult of
physielegiesl and pethological process (Apte ond
Venkatachalam; 1963). In the etislegy of this dlsecase,
dietary faclerws sxv csnsidesed 1o play en inpeytant
roles Foer sbeszptien of iren frem élets predeminamtly
based en plant feads is considared ¢ be on important
liniting factor in fuifilling ixen nesds of populatisn
subsisting en sueh diets (Nazseings Res, 1971). Izea
defisionsy anasmis is widespread in India Snspite of
seeningly adequate intakh of dietaxy i3ea. One of the
ivon (NIN, 197D).

Absozption of iven is faveured by sertain
soinsident autrients, Ascorbie asid, whieh is o
mmmmnwmmm
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izen 11X (ferczig) foum % Whe izon II (ferreus) fom
nesessey for absorpiion (Reakin gf Fheo 1976).
Corbohydzate snd fat had AitSle infivense where ss

o9¢ elbumin hod & significent inhibidazy offest on

1% has boon deternined that several chenieal fastors
sush o8 valence, seledility snd abllity % femm

of Lzon fyem foade, Selubility may be a pme-recquisite
te iren abeerption, as rzesentily demensizated by

Mot sok gi Alss (1978) whe eenfizmed the direst
corselation of avallibility with solubliify of clemental
iven sourees (ken 1ee ot al., 1900), Halibexg af al.(1962)
fownd s Foduetion in fzon sheorption (62 cor oht)
while sexving tea ox (35 per eant) when sesving coffes.
shassption (85 per sent) wine often hes & high izen
sontent, which incresses significantly the amsunt of
Szen sbeorbed (thzes times). MAIK and Deer have me
significant offect: Cosassola ingressed mly

slightly the shesrptien (Hellbery i alss 1982)

| Nany sdelessent gizls, even teday, selest a peoy
diot, %o Bndulge the whins of a freskioh appetite o
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0 maintain L1l-advised redustion reginmens, with
resultant anasmia, Thus it is necessazy  sontimmally
wphasine the feet thal during adolessanse thewe i an
stselerzated demand for izen to satisfy the still
fncreasing Mlood volune as well as componsate for
losses through nenstxustion, Nexmal mined humen
diets of good quality sentain approximately 13«48 mg
of Lzen of whiech slightly sere than {0 sy is sheohed,
This smount s sdequate for adult males, but it is
insdequate fer sdolescent girle ox wemen on diets

of a less than 10 pew eant celorxie content fyem
snimal foods (Pessmere g% ales 1974).

Seversl jaxiys metheds for the detexminstion of
bisaveilability of feod Szen have besn preposed.
However, these Layiug methods are seeurate they ase
tine sonouming sid expensive for sereening large
nunber of food materials. Desawse of this iimitation
daviize metheds heve besn proposesd. In the present
study, an atienpt has been mode to detexmine the
bisavelilebllity of izen from foods consumed by the
teenage girls ia a hestel using the Lfnyitsn method
dossrided by Narssigga Ree and Prabhevethi (4978).
The feed intake was assessed by a three day food
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welghment survey. Fourty girls of age greup between
13 % 19 years frem the hestels of Sri Avinashilingmm
High Sehoel and Chllege were selected at zenden for
this study. The enhaneing effest of sseardic seld
on Sxon aveilshbility afid the inhididing offect of
tannic acid on izen svaillability were ales taken
into comsiderstion for the presant study.

Sech on SEVASER methed for detemmining the
Moavailabiiity of food iven 18 desizeble in the
eontent of Ludentifying the cavses of aneenis and
preventing ite This methed cen sles be applied to
sugoest iaprevenents in the diet %o enhanse Szen
abeorption frem diets snd S306 seumses Shet axe
intended for use in the eontrol and prevention of
iron deficie-ney snesmia.



The literature pertaining to this study “Izen
intake and 1ts Apvilse aveliahility t» tesnage ¢iris
uamnummmnmm.

1 1zon deficionsy anaenis and 168 causes

2, Population sussepiible B¢ izen deflciency amaemia.

3y 1ren requirements,

4: Aboonpiion of izen frem foodss

S zom shoszpiion from & ries based meal.

Bs Iren shesmpiion from whest,

¢. Izen sbeowption f3em regh (Rluaing sazansns)
ond serghun (Aazmiem.Yuisate)»

«mmmmwu

o Izen absexpiian faen Anaxenth.

fs Factors increcsing Sxen sheszption,

o+ Inbibitoxs of imen absexption,

S¢ Bieaveilability of food iwen,

6+ Assessment of bicavailability of iven in the
whels diet, |

lpmm

be Jaxiizn nethods.
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Y+ Jzen. deficiensy anesnis.snd Ais senees

Izon deficiensy mst be defined as & Tedustion of
tetal body iren below nozmal levels, Axbitravily
iron deficiency may be slsssified as mild, medezate
end severs. Mild iven defesieosy exists when the
total body iron is xedused but there is sufficient Lmea
S0 provide s noumal mass of hasmogledin, The term
*iron defisionsy snammis® is prepezly used ¢
dessribe moderate and severe izen deficiensy Desmuse
there is insufficiont izen 4o meke nozmel quantities
of hasmoglebin (Cenxed, 1967).

uuwmmmm.mnmm
W&&omﬁmﬁl&“tﬁw
mmmumnwmmwmmmm
izon 1oases dus to parssitic infestations, sepesislly
hook worm, In develeped countries Lyen deficiengy is
Less commen but when 1% escups it may be due o |
insdequate dietary izen inteke assceioted with yedused
enexgy intake o to the presence of sume pathologiesl
state interfering with iven sbsoxption or predusing
inczessed Azen lesses. Cosk and Fineh (1973) suggested
that ixon defisiensy esn be identified at thres levels)
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1) sven depletion 1i1) ivem defisient erythxopeieeis
and 1i4) iven deficiensy ansenia.
Fagtozs related %o iren deficionsy are
1. Howmerzhage

8¢ Bonign and malignent lesiens

bs Tesuma

¢+ Intestinal parasites

ds Cpagulation defects,
2. Malabssxstive synizams

8s Gosteis |

b Smsll intestinel
3. Blalaxx. Easiexs

8¢ Invon sentent of diet

b Composition of diet

G Protein doprivetion.
4. Iatimmation sod lofeshisn

S Growth

Be Pregnansy.

Severe Aron deficiengy affests the prosesses af
the centrsl nezveus system, which in tuzn affest the
infentile growth pexicd, susseptible %o sboesmelities
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whish night not be remedieblie by subsequent provisisn

of adequate iven imteke (Leidel, 1977), izen defistiensy
1s ommen in trepieal countries end one hypothesis te
oxplain this high prevalenss was sncessive less of Liron
An sweat (Nitchell g3 alse 1949 and Apte g% aAles 1963)¢
Aasniat in genersl sxe related 0 low wesk effisieney
(Cifuantes and Viterd, 1972; Davies and Van Heamen, 1973),
The sneunt of bedy izon may affest the wesk performenee
oven in the absence of ansemis (Finsh g Ales 1979)

Iron defisiensy, beth in man end snimal has Been
shown %0 produse a number of siterations in ismunslegisal
systems sush as iapsivement of lymphosyte trensfosmations
(Srikaatia g3 ales 1976 and Jotnson g8 ales 1972),
desressed predugtion of migration inhibitien focter and
inpeired eutensous delayed hypersmsitivity (Chendzs,
1976)s Noutzophil function may alee be devenged
although studies’ nmnw. tm;, showed
nommal lewsocyte function. ;

Severe smeemis during pregneney is assosiated with
an incressed zisk of matesnal and fotal mesbidity snd
mortality. BSven mild ansemia has Been shown te be
associated with on Sncressed risk of premsture delivery,
low bizth weight, plecentel hypertzophy and redueed



13

sstzicl exezetion, It is prebable that izea deficieney
ey affest many Dedily funstiens, Abnermalities sush
as desreated gastris juies secretion, redused sstivity
of intestinal cell ensymes, and subsellular stswetural
shnsmmelities ineluding miteshondrial enlargement

have besn dogumented in fyen defisionsy. Irea
defisienty, Son lead %o growth Tetardation in adsles~
sents and may siso sentribute %0 the production of

some of the slassisel signs of irzon deficiengy sush

as Koilonyshis snd Plummen-vision syndreme (INACG,1977),

to respizateny infections and ¢an a—lee lead
hehevieral changes end xeduced and leaming ability.
Ingprovenent of subnormal aental pecformanse ia izen
efieient iafants and ehildren has besn Tepexted,
1973 ; vebh and Oski, 1973).

Izon deficiensy snasnia is & mediesl and publis
health prodiss of primary impertancs, csusing few
- deaths Dut sontributing sexiously %o the weskness, iil
health and substandard perfermanse of ailifons of
people (Psswmere gt ales 1974) |



Izen deficionsy 15 mest likely %o ossur when fzen
requirenants are greatest, that iy, duping pregnsngy,
ehildhwod and the reprodustive age. An insdequate
dietazy intake of fxen by growing childrem, by
sdolesent gizlis, sr by wenan, especially during
prognanty and An lattation, will produss nutzitionsl
snamis, charactarined by a desreass in the amount of
 hasmoglobin and by mmall pale-zed biocd gells,
depheted iren stexes, and & plasna izen sontent of less
than 40 ng, per 100 ml, The number of red blosd eells
nay aleo be reduced, S not as narkedly ss the
hosmegleobin esntant (Pessmure g% gl 1974) 1If the
pregrant weman has an Ansutficient intake of fron,
the nowborn infant; inturn, will have & yelatively
iow stere of irem, cewsing snaemis to develep early
An the first year of lifes Ansmmis duxing infansy,
a frequent phonsnston, is glosely zelated %o the
body stores of fvon at birth. It is espesially
sommen in premature infants and twing, becwnee in
such sizsumstanses the body reserves of irom cenned
be Muilt upte desizeble levels (ICMR, 1902),
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3. lzs Zesmizsmenta

Dietazy izen i3 requized for yeplacemsnt of mail
daily losses in all Sndividuals, en expending bloed
volume and inereasing emounts of haemeglebia in
growing children, seplacement of verying lesses
through menstrustion, development of the foetus and te
avold ansemia in $he pregnent or lactsting wemen, snd
a resexve of iron which i3 availsble when bleod loss
may oceux from sny cause whatsogver (Prewdfit g% ale,
1963). Only very small smounts of iven aze lest from
the body, mestly in the eslls, or shed frem the skia
snd the epithelisl surfages lining the elimentezy
and upinasy tracts (Pascmode g% Ales 1974): The smowmt
of iren which must be ingested to aghieve the yequived
daily absorpiion depends te a large extent ea the
type of dlet (INACG, 1977), Irzen requiresents swe
influenced by the avellability of izen preseat in
foods. IZen present in cexesls; legwmea ond greoen
leafy yegetshbles 1s svailedie t9 » lesser eutent
(due to the presence of phytates and oxalates) than
thet present in eggs, mest and fish (Swaminathen, 1976).

The Sson sequirements of an atult wonen e much

-~ W WOME 8CIENCE
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highez becsuse of the leas of 2mg. of iren per day

in the menstrusl bloods In the cese of infants, the
izon requizements should net only sompensate for desal
iven losses, but sleo provide for an imcrease in howme~
globin end in irom content of body tissves sssosiated
with growthe Ouring adolescence there is an accelexated
demand for irom to satisfy the still incressing bleod
volune a8 sompenssis for losses through menstreation
(Passmore gt ales 1974)s AfSex the menarche theze
otsure & great incxease in the requirement, partly
because of loss through the mensizvel bieeding and
partly as a result of repid growth during the early
phase of pubexty. ROMWmMW!W
diet taken by tesnage girls is sufficient with respect
to iren (= 10 mg dally) in the majerity upto the
senazehey, but aftaxr the enset of puberty ealy sbeut 17
per cent Feceive iren enough in zelation te the recommended
dally sllowances o (= 18 mg daily)s The iren inteke
was definitely cerrelated to the enexgy intake (Elsberg
A8 2key 1979),

The Aren sequirements as stipulated by Indien
souncil of Medical Researeh (ICuR, 1981) for aduit
Bon, women and lacteting women is 0,72, 1.6 snd 3.4 ng
per day respectively while it is 1,0 mg per kilogrem
body weight of infants snd 0,65 mg per day for children,

4. Ahankeilen el Axse.frem. fesds
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The most impertant constirvaint in meeting iron
Toquizements threugh dietsry mesas is the Almited sbeerp~
tion of dietary irens Irem absorption fer differeat
dless varied from 7 te 20 per cent of the iren they
contained, with 2 meen of 13 per sent, Considering the
fact that Indien diets are falirly rich in fren, soniaining
as they do, about 20 to 30 mg of Lzem, this level of
absorption should net lesd to ony iren deficiency in
the papulation (Nazssinga Rae, 1971)s Abserptien of
fren can take plage from She stomagh and throughout
~ the whole of the mall intestine, however, the greatest
sbsogption oscurs in the upper past of the small intestine,
Only 10 pex cent of the iren present in cevesls, vegetadbles,
and pulses, sxcluding seybssns, is abeozbed (Passmore
83 ales 1974)s The irem status of the individusi, Ms
exythropeietic rate, and other factess within the bedy
regilate the prosess of iren absarption, particularily
ot the level of transfer asress the sercesl suxfase
(unzo, 1977)s Theze is evidence that sbsozption zespends
to ingreased demand for irven by the bedy such as when
new yed bleod cells are being fermed in the bens mazrew
of growing childzen and pregnant women (Rankin g% al.,
1976), '



neell

Studies regarding the sbesrptisn of Lrea from rice
was dene using sxtrinsically edded ryadisatiive izen %o
& standazd meal, In normal subjects the mean abserption
of Szen from the meal was 343 per cont while in anammic
subjects; the mesn sheszptien was 12+6 per ceat (NIN,
1973)s 1lron sbeszptisn frem rite based diets was deter-
ained in appavently wellenourished subjects by whole
bedy ceunting. The mesn sbserptien of iren ia these
subjects was found t» be 5.5 per sent (HIN, 1979),

b) izsa_shsexesisn fxse whess

It was reperted that 8+10 per cent of iren presmnt
in whest is absoshed by normsal adult nszlese These
studies ware done using radicastive iremn, eaploying the
standard mesl tschaique. Though many studies on Lfron
absorption have been done waing this mathod, ite validity
has not yot besn fully established, A study was therefore,
undertaken by NIN (1972) to sempare sbaerpiion sbsexved
by this precedurs with absorption sbsaxrved by use of
biosynthetigally iabellied wheat iron, Iron absoxption
fron meals Dased sntirely on wheat as measured by this
method ranged from 1.3-2,1 poxr sents These values are
significantly lower then those cbtained with the rice
based meals In » nized ceresl diet containing both
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wheat and rice the sbeorption was 3.3 per cent & valve
intermediate 40 those chesrved with diets dased wpon
riee ox wheat slone (Nerasings Rao, 1971)s The sheerp~
ticn of iron 1s enhansed by the presence of ilysine and
histidine (Compen g% als) 1969),

Serghun and ragl constitute the steple food of &
sizable seguent of pepulation in Sowth Indis, Studies
using extrinsie tag methed indicate that the mesh Srea
sbsorption frem ragl wes 2,2 pex cent and that from
Sorghun was 144 per cemt (NIN, 1973),

d) lren sbessption from saize (Zas mays) and sexghun
(Soxahie_vulaaxs) beer.

from the constitust wsed th prepare the beexr. Three
factors are responsible fer the snhanced Sren absexption
from naize and serghua beez, These insliuwde the removal

of solids during fexmentation snd the presence of sthenol
and of lastic esid in the final hrew (Dusmen g3 ales 1960),
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Green leafy vegetables are good souxces of iron

~ but the aveilability of iren from this sourse has not
been wedl investigated, The mean iron absorption frem
biesynthetically labelled 59 Fe smaranth which constitute
a part of a meal consisting of wheat flour chappathies
and potatoes was 2,1 per cent. This value, however,

nay not reflect iron absorption from amaranth because
the pzeimt of wheat containing phytates may have
reduced iron absorptien frem asmaranth (NIN, 1972),

-~ £)

Iren t:mmit atross the intestinal mucesa
begins with absorption of jonic iron in the lumen of
the small intestine to recepters in the brush border
of the mucosal cells (Linder g% al., 1977). Thexe are
two kinds of iron compeunds in the diet with respest
to the mechanism of absorption heme iron (derived
from hasmeglobin and myoglobin) and mon-heme iron
(derived mainly from cereals, fruits and vegetables).
The abserption of these two kinds of iron is influenced
differently by dietary factors. Heme iron forms a
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selatively niner part of izen intakes Nenwhame iven
is the maln source of dietery iren (Malibemy 1961)e
A lavge numbex of foetors are known 1o inereess or
fseilitate iren adsorptisn (Apte, 1966).

1+ Anamnia

&8s Izen dbtisiency

be Hemelytic |

S+ AMute bDlood loss

de Sidesoblastis refrsetery

24 Hypeuias : :
3¢ Bxythzepeletia sdnintetration

4+ Cobelt sdministration

5¢ Liver regeneration (eirzhosis)

6, Fortasavel shunte

T« Fonereatic insuffisiensy

8+ Fyridenine deficiensy

9« Pregnansy
10, Missalianasus fasiexa

&8s Asserdid esid

be Swceinic seld

s Sorbitel
d¢ Ethamwl
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The main fastors that iaflvence the sbsesrxption of
Arom frem the diet aze &) the meunts of heme sud Ren~
heme ivon, b) the centent of the dietary fastoxs
influencing iron bicavailebility, snd ¢) the iven status
of the subjesta, Heme and nencheme iren sxe sffeeted
diffezently, not enly by dietesy factors but alse wy
the subjeets izon status (Hellibewg, 1981)s The bio»
avallability of Liyon in meslse eantaining mest is sdout
20 pexr cent and the bleavallebility of heme Lfren
given without neat or liver has & mixisum abeerptisn
of sbout 10 per cent decxeasing with fnazessing
dose to a fow pez cent (Hallbexg, 1979)s Studies
enploying zadic izen heve shewn thet absespiion from
vegetable snd ceresl feods 1s less then B per cont as
sompared with 1920 pexr cont absorption frem animal
sousces (Layrisse gk ale» 1973), Studies indicate thst
a sertain amount of animal feed should be present
in the diet to enhanes isen sbesrption frem vegetsble
foed (Cook g5 Ales 1971)¢ Definite ineresse in the irem
absezption is ebsarved with incressing intake of
distazy caleivm (Apte g% ales 1964),

The compesition of the diet and the levels of
differant nutrients there in are impertant fastors
influencing izen abscrpiien (Apte gh ales 1965)s The
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absozption of non~hene iren 1s markedly influwenced
by the izon statds of the subject-mere izen is
sbaorbed Ly the iroa dificient and lees by the iren-
replete subject (Hallberg, 1901).

during pregnaney and is soughly, psrailel to the
incressed tron requirements (Svunbery g% Ales 1978)e
In Ldiopathic hamvohrumatosis, the sbsesption of feed
Aven is mazkedly increased in relation te the sixe of
the izon steres (Demwads i ales 1976)¢

in noznal subjests the sbeoxption of iven in
zice and spinach was enly adbowt to2 per eent dut in
animal foods such as beef and weal liver it smounted
W 10420 pexr cont (Layziese gt ales 1971)s The
sbsoxption of Lzen is enhansed by the presente of
lysine and histidine, Lysine ie the fivet liniting
mine asid in wheat and fortifigetion of wheat with
this mine asid has been suggestied as s method of
improving, the quality of wheat puetein (NIN, 1972).

Preduets of proteln digestion faveur the sbeerphion
of Lrens This seay be due % the sedusing preperties
ammmxmcmnm. 19M).
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Coxbohpdrate and fot had 1ittle influenee on izen
abeseption (Nenoen gt aley 1979). The presense in
the intestine of the food emmponente sush as frwetese,
sseexbic esid snd systeine ineresse the smeunt of izen
sbessbed (Loek g% ales 1900)s An enhaneing effest
of meat and fish was first zeperied by Layrisse
23 alse (1908), |

The ™ 1nfivensed tenization snd valense
changes of elemental izen (E1), ferzeuws sulphate (F8),
forzie exthephosphate (FOP) and sodium ferris EOTA
(SFEDTA), thus insresse the absezption of izem. It
has been detammined Shat seversl ehaniesl fasters,
sush as valente, solubllity and ability %o feum
sonplonee, will Anfiwense the biclegicsl availadility
of izon frem fosds (Kem Lee g% Ales 1900)s Izen in
nilled, pelished ziee, is sbout four times better
sbeoxbed then is izes in wmilled rice (Bjexnviasnssen
a8 alee 1978)s |

Meore and Dubssh (1951) and Pirsfe-Sirels g% ale
(1908) found that sseashie aeid In doses of 290 ng
o 500 mg given in sxystalliine form or as fruit jJulee
inereased assinilation of feed iven: The ineresse was
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found %0 Do greatie in petients feod i3en, suffering
from defieioncy snsemis then in nesmal subjeets,
This effest of laxge mouwnt of vitmmineC has hoon
atenibuted to the casy Libexation and redustion of
foxzie ixon %o forseus stale in the moxe asidie
mediums  In Doth male and fonsle aduits supplencntew
tion of 100 mg of vitemiseC i sxystelline fom
siong with the feod, hrought sheut s significant
Tedustion in Sven less in stosls (Apte g} Aksy 1908).

A dzink con ineresse the ironm abaeaptien frem &
mesl not enly by incressing the bloavallabliiity b
8100 by increesing the totsl izon eentent of She meal
(enemple wine)s Ozsnge Juise incressed She Lyen
insxeased enly siightly the per-centage shoazhed,
Wine often has a high Syen content, whish increases
significantly the amount of ivon abeesbed (thaee times).
MALR and beey have ne sigmificent offeet. Cosoroels
incressed enly siighily the sbeerpiion. The sbecrptien
peonsting effest of alsehsl on ferris fren salte wes
showm te be pwedebly saused by a stimulating astion
of aldohol en the sesretion of gastyiec Mpdvochleris
aeid (Hall Dexy g% ales 1982). Uhen sscorbis
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mumm«mmm
“WMMM&M&M“&Q
(40 ng) was present (Sayeze g3 alss 1974)

Cxange Suice containiag 70 ag of sseerbic acid
incressed irem abserption frem a hreskfest meal
2:9 times (Rossander g} Alee 1979)e The addition of
ssulifiowsz, whish aleo ssntains abewt 90 ag of
8432 10 .98 ng, Similez effests were abserved in
- studies on neels santa-ining rice, nalaey vhes™$ o
soy (Sayers g alee 1974). In one shuly on soim
fiswe neale,; 8 sinfold incseass in abserption was
obtained beth with 70 ng of ascexdic agid and with
papays; whigh sontaine abeut the same mapunt of
sssoxbis aold (Layrisse g} ples 1974)c Wham assenbic
acid 18 sdded S0 axridge it potentistes he absszpiion
of izen present in aslze nesl (Sayexe gi ales 1974),

Inslugion of known sheerpiion premoters liks

a000rbic aglid and meat extract insressed fonizable irem

ot T8 (MIN, 1977). I8 wes showm that assesbis
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asid or oxange Jules with a high centent of ascorbis
stid mazkedly Lnsressed food izen sbeszptisn, The
overall effect of sseoabic scid was a0 & redusing
agent at lew ¢ alse in premoting sxidatien ot
Moher p'! values, hee tanding %o increase icaise

| tien (Nojein g3 alss 1981).

s« Jabihiters of izan _shearstion

Izen sbeszption in mans 18 sonsidesed %o be
sdverssly sffected by the presense of the fellowing
fattors, (Matrition Sosiety of India, 1966).

ts Ivon eveziond

2s Aplastic snoania

3¢ Transfusional pelysythemia

4. Goneralised malsbeozption statde.
3¢ Miscellanesus fogtors

6 Phytates

be Deferoxmmine

s Phosphatés

des Pansrestin

e+ Clay,

Recont studies en single foeds have showm that
nilling of ceresals grestly affects their iren
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Bloavailsbliity (Bjorm-Ressmasen gi ales 1973)
The weunts of izen solubilished when the foods wese
mixed with bran, oets or egg (known % reduee the
inxixe sbeszption of iren from fosds) wewe less than
seleulated from the sum of coch.ahssspiion (Leck

83 ales 1980), Definite docresse in the izea sbserp-
tion 1o sheerved with Aneressed intske of dietary
caleium due to the fermation of inecluble salts by
resstion with oxalate and phytate fons and with the
free fatly seids which ave preseat in the intestines
(Cook g% ales 1984).

Several studies have shown that sedlum phytate
WMWa@um(ﬁtmnm: 1973)e
The lewer fractien of izen absorbed frem beown bresd
compared with white has been attributed s the high
sontent of ivon phytates in bran (Hallberg, 198%).
Nost of the phytatss however; was beokendown during
leavening ant baking of the bresd, with a correspending
 Ancresse in content of phesphete. It is possible a8
has Deen suggested that the inhibitery effess of
been is partly dus to its eontent of fiber scmponents
{8jorn-Rasmssen, 1974),
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tion of iven frem o busskfast mesl. Egy yolk was found
%o dueresse the sbeorpiien of izen fiem sn inexganis
Szen salt given s zats (Callender g3 alee 1970),
Avsaxption of izen as peneentage of intalie wes found
to be 18,9 £ 1,00 (withous ogg), 14,5 2 09 (with
0u)y Wt § 2,09 (with egg and ascozbis asid as &
single dose) and 223 g 0,85 (with egy st ase-ozbis
asid swpplemented individual doses)e These studies
showed & redustion in the pereentege sbeezptien of
(Rathew gt alss 1900),

fxom nsals with & Jow biesavailabllity. Oxslate wil)
Zesults have bDeen ebtained. Seme stuiies shewed me
eoffest (Bjomn~iatmmecan 8% ales 1979), whereas other
studies have shown & marked abserption pusneting
offest (Nantines-Texses ot al., 1970).

Nedne eaten with liver vedused the sbserpiieon of
Aiver iven, indieating an inhiditing effect of maize
o the shoexplion of nen~hene liver ixen (Nellbezg, 1901).
Egy albumen had o signifisent inhibitaxy eoffect on



the sheorption of men-heme iren (Nensen g3 al.19¥5)e
Ienizsble iren st P 7,8 aeervased in the presense

of phytate and tasming (Aes g3 ales 1978)e BEDTA is

the most widely weed synthetis chelate of pelyvalent
sations insorpozated inte the diet substentially
mmm#MM(Mﬁﬂn 19798).

Aessatly 54 was reperted that tes markedly
redused the sheoxption of ninehene isen fye: foeds.
Cenced g 2k (1962) attziduied this offest %o the
fornation of iven tennats semplenesd, Tennstes are
slee present in esffes. The inhibitary offest of
effes 18 dus to tarnates: The seed cost of legumes
we ¢ the seusee of tannin whish reduced the ionizsble
fxenr sontant of the whole grain. OVwr seurses of
tannin 4n the dist are tamarind and tes. Tes when
added to a meal was found %o reduee the lienizable
sxom of that mesls Similarly the ues of tamerind
oxtrest as a souree of asid in suw prastics may alee
reduse the fenizsble izon (NIN, 1979)s I might be
expested that soffee should enhante the shesapiion of
nonshene ixen by stimmlating the secxetion of
gastizie Juices 1t 1s possible that the Snhiditary
offess of tamning or ether acmpownds present in
coffen is nore marbed Shen the stimulating effect
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(Hellbewy g3 Ales 1982). The sbeszptien of iren frem
bresd was 2edueed o one Whird and faem & vepedahle

Soup 10 ene fourth when sexved with tea senpered with
weter (Dinler ot sle;, $978) In & western type |
mammmmrmuauntumm
by tea (Ressander et al., 1979)s This effest has Deen
aseribed to the fommation of iren-tenmate cemplenes

{Conxad g8 Alse 1962)s 3% Nas alo-e Deen suggested
that tennine may be partly responsiklie foxr the lew
Wlﬂ“ﬂ“&ﬁﬁlﬂwm
(Cisler gd plee 1998),

The Moovadiebdility of Lfren in & foud 48 Dot the
sontained in & meal, but xethex & Nt offest of all feod
1%ems, and theiz senstituents Increasing or esressing
in vaxious feods was enpressed oo the retie of food
dose (Hallheng;1982), Currens knswiedge sbeut feed
Aven aheszption implies that the blesveilability of
ixem in & diet dupends net enly on its centent of heme
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ond note-hont iveny but %0 & large antent on the balmnee
betwoen fasters that stinslate (ascorbic scid and meet
extract) and Sahibit (phytate and tamains) the
sboarption of izon, The ampunt of ixen petentially
svailable fyoem diets depends not only en the quadiity
and quality (Nature) of izen present, but alsc en the
the wkilization of fwen (Halidexg g3 Ales 1974 §
Layzisse gi aler 1974),

In neamel persens sdeozption of iren in yise and
epinach was only sheut 1+2 per cent Dut in enimal feods
sush 88 beef and vesl liver 4t smounted to 10420 per cemt
(Layrione g% alss 1971) In ziee based diets BeB.0
pax sent (NIN, 1978) frem wheat besed meals 2 per emmt,
(NIN, 1972) faem egl 2.2 pex sent and fren Seaphus
t+4 pax oent (NIN, Y979),

Although the esnsenteation of izen in ceresls and
puleee s low, they are tha mest laportent scuvces of
dietary isen es & substantial ssswrt of dietary faen
is derived fyem thems But the irom present in eszeals
end pulses is svallable %o o less entent as seveals are
rieh in phytats, a fastor known %o have an adverse
offest on iren avellasbility. Basis information on the
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availedility of izen foem single feod is essential »
sbtain, Sush information Sa the fimt instance
provides the baslis for wndezstending the svailebliity
of izen fyoem various dists. In the sesond inatanse
the infoxnation sbtsined con Do waed fo impreve the
availability of Lwen frem diets.

e tetel daily abssn-ptien of distezy ison has
alse betm messured with the extwinsis teg nethed,
ishelliing both hane and nonvhens iren with twe diffexent
zolie iven Loetepess The mean total dally sbeozpiion
wes 1.0 mg (Rjexn~Rasmuwesen g% alss 1974). Moot
homogenised meals (Hellgbeny gt alsy 1977),

In & yoaent study in Sweden (Closen gi alsy 1978)
induced by repeated phicdbotonies, U Xate of
hasmaglobin resowery indicated an sversge tetal
absexpiion of Lizen frem the diet of 35,0 ng per day.



Since the basel 1osses of Luen are sheut 1.0 my per
‘day in men, the tetal amsunt of 1zen absexbed during
this sepletion parvied was 448 ng pax day« The verage
bloavadlebllity of dietary fren for nem~ansenic
subjests, with no 17en Steres weuld Be 2.4 ng
mﬁtmm. 1981),

». Jaxhien satheda

The Jaisie tests for Szen svailability iavelve
the deterninetion of ieniseblie izen in feods and
quentification of the izen iibezeted by pepsin-
hydzeshiszis scid trsatment, Pepsin-hydsechlonis seid
treateent has besn done In detemnining the ionizsble
iren sontent of foods 50 2 S stimulate sonditiens
of gestric digestion, Gtudies ware carried eut by
Narasings Ree and Prabhevathi (1977) %o detarmine
whether the relesse of lonizadle iren feen feeds
subjected to treatment with aeid pepesn at P! 1,38
and eubsaquent adfuateent of P w0 7.8 stisulating
snd dusdenal P, valuse ebtained by these methess |
well serrelated withinwive shesapiion values ebtsined
AN Busans snd that fastors whish effest inyive
abesrption slse sffested Lawifas sbeeption in o
sintlar manner,



This investigation was designed to study “Iren
intake snd Lts dnvitze avallability ts teensge girls
in » b.m’q

The precedure consisted of the fellowing steps.

A. Selection snd greuping of the tesnsce girls.
B, Conducting » food welghment survey.
C. Determinastion of bieavailablility eor izen.

A.

Selection and growping of the Seenss

Many Gesnage adelescent girle, even teday, select
s poer diet, te indulge the whims of 2 freakish appetite
or to maintein ill-advised reduction regimens, with
rosultent ensemia. Thus it is necessery to continvally
enphasize the fact thet during adolescence there is an
sccelersted demand for iren te satisfy the still
increasing bleod volume as well as to compensate fer
lesses through menstruation (Passmere g% al.. 1974).
Hence on sttempt was made to study the iren inteke of
asdolescent girls 4n this study.  Twenty giris were
selected st rondem from the school hostel and on
oqual nusber of girls frem the cellege hostel of the
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Sri Avinashilingem Institutiens for the u_;ndy. The
age range of the selected oMmts was 13-19 years.

% Condueting o feed welghment susvey

Feod weighment method is & positive step in
Sncressing the efficiency of eating habits by finding
out the needs (Remasastsi g3 gl., 1973). A three
day welghment survey weuld be as efficient ss that of
the seven day welghwent, if the dietery variation in
the day to day life is 0ot large. Since the dietary
pattern in Indis deesnet vary greatly frem dsy te day
s three day weighment was dene. PFive subjects frem
cagh age group were selected rendemly and g thres

dey foed welghment survey wss carried sut, All the
cooked foed items were firet weighed end given to
the subjects. After the foed was ansumed, the quenttity
of sach food items which remained unconsumed was
weighed to recerd the plete wastes. From the above
dats the quantity of the feed censumed by the individual
was obtained. Ten por cent of the feed items sctuslly
consumed 5in a day by the selected subjects were |
collected to determine the iren fntake in o day. Ten
pex cont of cach of the individual mesls consumed

for breskfast, lunch ond dinner was ales collected
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separstely for the mpiy;.ta- Thus the effert was
aimed Stewards quantifying the diets censumed by the
targets end there by finding out the smsunt of tetal,
fonizable snd seluble iren svailable in their diets.

$) timstion o n 's £ |

Ten pag cont of the diet consumed by esch subdject
duzing each of the meal time thet is, breskfast, luseh,
tes and dinner was ¢ollected. povled tegether and
hemegenised 1n o blender. About 5.0g ef the
hemegenised cosked food was mixed with %0ml of
pepsin-hvdzechleric ascid selution (0.9X pepsein in
0.1 N L), The PN of the mixture wes adiusted te
7.9 with sediua hydrexide and the mixture was
incubated st 37°C for 90 minutes. The centents
were then transferred into test tubes and beiled for
sbout 10 to 13 minutes in a water bath, The test
tubes were kept ismediately in ice for absut % minutes
till suspended particles settled. The contents were
theresfter contrifuged at 3000 r.p.m. for 43 minutes
‘and the clear supernatant fluid was filered threugh
whatman Ne.44 filter paper. The filtrate was used for
the detruinstion of solubde and lonizable iren.
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Ionizable Sren

Ienizable iron was detezmined by dipyridyl nethed
as given in Appendin-I, XIren in the filtrate edtained
after ineubating foods at p'" 7.3 is the fonizadble iren,

Seluble izen

Seluble Lren is the emeunt of Fe2* and Fe* tems
complexed to other bDismelecules. This was determined
by the methsd of Tennet and Greenman (1969) as shown
in Appendine=1, after digesting the filtrate with
pottasium permanaganate and decoleurising the same
with vitain-C and filtered. The Liron in the
filtrate was determined by the o dipyridyl method .

Total iren

The food was dry shhed as descrided by Asseciation
of official Agricultural chemists (1973). Total iren
in the minersl solution was estimated by the
thiscynate methed of Weng as given in Appendin-11.

Ionizeble iron st pM 7.8 (Jejunsl and duedensy p'h
waes teken as & measure of irem available since the
site of ghsorptien of 1ren is the dusdenum. The
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values are expressed as lenixable iren per 100 units
of totsl iren in s feod. Abselute svailsble iren
was caleulated os follows.

Per cont fonizeble iren

Absolute available frven = at g“ 7.3 X Total iren
100 -

1) Estimstion of iren in individusl fngg

Ton pex cont of cach of the meals consumed in o
day was cellested separstely snd homsgenised in o
blender. About 5.0 g of the homogenised coocked foed
was extrected with pepsin-hydrechloric scid and the
filtres was used for the determination of seluble
and fenizsble iren as described earlier.

111) Effect of liwe juice on iren sveilsbility

The ascorbic acid content of lime julce wes deter~
unined by dye methed as given {n Appendix-III and the
effect of lime juice on lonizable iren was determined
by mixing 1t with breskfast. Icnizable fren was
determined ss descrided earlier in 5.0 g of the

homogenised breskfast to which the lime julce was
alse added.
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iv) Effect of tes on Lizon availability

Effect of tea on lonigable iron of the feod was
deterndned by sdding tes selution to the breakfest.
The tannin centent of the added tea solution was
detersined by the methed of Assocliation of Officisel
Agricultural Chemists (1963) ss given in Appendix~IV

About 3.0 g of the homigenised Dreakfast wes
utilised for this purpese and the ienizsble iren was
determined by the above said method.



Povd welghment susvey was carried out en three
consecutive days smeng the 40 girls selected rendomly
frem both the school and college hostels of
S»i Avinsshilingss Institutions snd the tetal iren
content of the feed they consumed was determined by
the thiocyenste methed of Womg. The bisaveilebility
of nen-heme iren from various foeds censumed by
teensge girls of both hestels was determined by en
daxitre techaiques. Studies of Nerssings Rao and
Prebhavathi (1978) have shown that per cent ionizable
iron at p® 7.9 cosrelate hghly with per cent iren
asbsamption frem the same diets as messured by whele
bedy counter in adult usles. Hence in the present
investigetien the tontzable iron at o' 7.5 was |
detarmined by the invitrp technique of Narssinga Rae
and Prabhavathi (1978) to measure the Disavailebility
of non~-heme iren in foods.

The invitre bloavailability of izen from individusl
mesls and the effect of tes ond lime juice en ipen
sbesrption in breskfast have alse been studied.
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The iion intake of teenage oirls is prumtod
tn Table~l and Figure~I snd the individual values
sze given in Appendix-V.

o, W D GP A e gy YR AR AP @y AR W U W G WP e B gn W S A s W W

Nusber Regonmended Tetal irzon Range

of Dietary Alle~ intake ng/day
subjects mco'! n}ﬁv
(1982) -n/m
] s 27.02 13.42 t»
3,32 34.16

W W A WP AR AP BB A A W R W e MR W S S SR A M W S AR Y e W

As depicted in Table-I, the iren intske of the
selected teonage girls renged from 13.42 to 34.16 ng
per day with s mean of 23.20 * 3.32 mg per day which
was only 78 per cent of the recommended dietary sllew-
shce stipulated by ICNR (1982) for this ege greup.
According to Blsborg (1979) the iren intske of
sdelescent girls wes low. Present investigstion
also implies that the iron inteke of the selected

teenage girls was lower than the dietagy anwmu
recommended by IGIR 982).
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A comparison of the iren intaske of the teenage
girls of the two hostels selected is given in Teble-ll.

- W W e W gy Y W I AN WG W W W e P W G W d WR B W W S W W

Nusber Reconmended Tetsl Rngc
Greups of Dietary slle~ ay
Subjects wance

CMR ::'“ -
T1053) m/dey  maldey

e W WP G WD A W D A A N AR A W AR W T AR W W AP W M A A T MR W W

Scheesl girls 33 2.96 & 13.42%
3.67 28.%

Cellege gizls 20 3 .63 ¢ 24,90¢
2.” 34.‘5

Y e B TR AD WR G WP M AN AT W g W A N A W AR TR Ne AR W AR 4 W e W

The ixon inteske of the selected teenage girls of
the schesl hostel was 22.96 f}%}d&y with a range of
13.42 % 28.90 mg/day while these residing in the
college hestel was 31.83 ¢ 2.96 mg/day with & range ¢f
24.90 to 34,88 mg/day. The intske by the school girls
was feund to be 33.4 per cont belew the recomsended
dietary allowsnce while it was found te be 9.6 per cent
below the recemmended dietary sllowance stipulated by
ICHR (982) in the case of tesnage girle in the college



hestel. mmnmnmmmuuh:m
esllege hostel wes found to be higher than these

%o the inelusien of Jaggesy and o highar smewnt of
graan leafy wegetable, anarelth ia the nenw of the
tollege hostel.

Total, ionozable snd soluble iven scateat of the
diets of tesnage gizls is pressnted in Table~1ll,

TABLE -~ 113

A A A W W B W A A WD AR AR A W W W R G AR A N T T A e e

wowe  [Siijime  felue izea” lenisshle i
e emeeeeean s e n ... ...
Sehood G3TA8  TedT 21096 17411 22,90 3,87 21,04
Colloge gizie 10,98 30,69 22,00 2240 5,90 £0,49

ot ot 70

Totsl Lizon detexmined pax 100 of the diet
constmed by tesnagers of the schwel hestel and the
Sollage hostel was TuAT 21016 and 10,96 2 0,60 mg
respaciiveily Total izen esntent of the sellege
houtel diet was greater than the sehoel hostel diet,
The values obtained weze found %0 be siallar %o the
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values of Rarasinge Reo and Prabhavathi (1978)

Seluble iven detexnined per 100g of the diet
consunsd by teenagers of the schosl and the ¢sllege
hostel was 17,11 3 2.0 and 22,50 2263 ng zespestively.
Seluble iven was grester in the sellege hostel dist than
in the schesl hostel diet. Nerasinga Rse snd
Prabhavathi (1998) ebtained s value of 21,8 ng par
100 g of the diet for seluble izen. These values
whon conpared with the valuss of 17.11 £2,0 and
22.00 3 2463 ag per 100 g of the dist sbtained by
the present foviixs study as soluble izen show s high
degree of similazity between the twe values,

Isnizable iyen detammined per 100 g of the diet
consumed by tesnagers of the sehoel hestel snd the
sollege hostel was 3,857 3 1,04 and 5,90 ¢ 049 gy
respestively. Ionizable iren was greatew in the sellege
hostel diet than in the sehool hestel diet. Naresings
Rse and Prabhavathi (1978) alse have reperiad & valwe
of 5.9 mg por 100 g of the diet fer tenizshble izen,
This might be due to the fast that the seme iaviine
teshaique was espleyed in both cases for the detemmines
tien of asvailable izen fyem foeds.



The deternination of tetal irea is only »
quantitative approssh and that of fonizsble izen is
only & qualitative ene, sn eoffective spproash to find
out the exact bievailability of iron from foods 18
the detexnination of sbeviute availsble izen from them,
An stiegpl was thexefere made to detemmine the
absolute available iren whish fs given in Table~lV,

TOTAL, IONIZABLE AND ABSCLUTE AVAILABLE IRON CONTENT OF
o THR DIETS OF TEEMAGE GIALS

G A0 W A W W N G W A W N A W e W N e TR W A W W A W e W

o ne/ 100
Sehwel gixle TedT 21416 30721400 0,279 20,11
College gixls  10,9620,65 5,90 20,49 0,044 20,13

A A e A W W T WD A T A G T G A W R IR G A W WP e W

Abselute availshble izon of the diets of teensge
girle of the schesl and collage hostel was 0,379 £0,11
ond 0,644 £0,13 mg per 1005 of the dist respectively,
The sbsolute sveilable iren was higher in the college
hostel diet then the school hostel diet, This may
be due to the fact that the diet intake of the sehool
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of their diet,

The slisolute avellable irxon content of the diet
of tesnsge girls of the Wwo hostels selected 18 ple~
sented in Table~V and Piguse=d sad the individuel
values ars given in Appendin-v,

ABSCLUTEAVAILABLE IRCH CONTENT OF THE DIBIS OF TEENAGE
GIRLS OF THE TNO MDSBRLS

‘nwﬁa&&*uumunvumnqwan*uaa-wﬁ
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Uitle 20 3B 22,962 10,062 2025 O.843te
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College

girls 20 » m;ta 17512 4.7 3,28
* a”& hﬂ‘: 10,97
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The sbeslute svailable ixzen of the selested
toenage §irls of the schoel hostel was 2,92 21404 ng
pex day with o zange of 0,04 %0 4,33 my per day while
those zesiding in the eollege hoste) was 4,76 21,74 ng
paz day with a senge of 3,33 to 10,97 mg per day.

The abeslute available izwn in the diet of the sehosd
girls wes founded 10 be 92,8 pex et belew the
recoomended distary allowange, While it wes found %
be 86.4 pex sent below the distary allewance IeConmin-
dud by JOM (1982) in the case of tecnage girls in the
sollege hostel:. The absslute svailsble izea of e
selected girls in the eolliege hestel was found o b
Myher then these residing in the sehool hostels, This
was nainly due to the inclusion of jagoeny in the
college hostel diet which promete the izun asbsorpiione
A high defieit in the total irzon inteke of the seleated
subjects wae neticeds It was 27.30 £3.32 ng per day
which is 78 per esnt of the rescomended dietary
allowanse fo this age group, But the iren that is
avallable to them is found to be vezy lew, A defieit
of 92,8 and B84 por sent in W cose of sehoel gixls
and college girls is noticed respestiwiy. This
indicated that it 1» not the irvea intake but the
aveilability of ixen is the problem in selving the
snaenia,
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TablewVl gives the 4otel, seluble snd Soninshle Lwen
sontent of ingividual diets sensuned by teensge girls
and the same is S1llustrated in Fugupesd.

TOTAL, SOLUBLE AND ICHIZABLE IRON FROM INDIVIINAL DIEYS
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FIGURE-2

ABSOLUTE AVAILABLE IRON CONTENT OF

INDIVIDUAL DIETS

A- BREAD

B- RICE PASED DIET
054 c- NEGETABLE RiCE
o-So D- IDDLI

- TAMARIND RICE
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Total izen eontent of buesd wes 7432 3 3.39}
zice based dist 9,22 22.87) vegetabls zise Tydd g
3,791 4441l 10,81 £ 4,195 tamaring zice 5,96 2 1,60}
wpuns 789 £4,32 and dhal riee 9,41 $£4,20 mg pow
dist respentively: Tetal iven sentent was greatest
in iddli and lowest in tamaring xice. This aight
be dus %0 the high Gentent (9.1 mg pex 100g) of
blask grem dhal weed in idali.

Solwble izen content of bxead was 18,40 £ 3,003
200 Dased dlet 23,44 22,135 vegetable rice .16 3
2,567 S6018 19,33 24,105 tanazing X5ee 14,96 $2.48
UPPURe 17.98 21400 and dhal rics 23.99 $2,00 ng
per 100 g of the diet respestively. Again soluble
iven eentent was found to be greatest ia Lodii
and lewest S tamarind riee,

The ionizeble Lzen sontent of bresd wes 643 3
155 ziee Dased diet 6,89 £0.,48 vegeteble rice
8.57 £ 4.321 16dlL Tl £0,25 § tamaring rice 4,702
0438; uppuma 3.7 20,86 and dhal rise T.49 3 0.77
ug pax 100 g of the diet respectively. The fonisable
izon was highest in Ldéli end lowest in tamaring rice.
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Eventhough tamarind sontaine 10.9 ag of iven pexr 100y -
the tatal, soluble and Senizshie izen sentent of the
tanaring rice was lows This may be due to the pressdk

of taomin whieh forme inesluble irewtannate eamplenes

and mekes the ivea unsvailable to ¥he system,

Table-VIl gives the tetal, feaizable end ebeclute
aveilsble izen ssatent of the individual diets
sonsuned by tesnage gizls.

SORLE=Y1L.
TOTAL, IONIZABLE AMD ABSOLUTE AVAILABLE IACN CONTENT
OF THE INDIVIOUAL DIETS |
U
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The abselute svailable izon of individual diets
such as bread, rice based diet, vegetable rice, iddli,
tamaring rice, wppwms snd dhal rice was 0,229 £0,130)
0a197 £0.,099) 04174 £0,059; 0,398 £0.009; 0,009 20,008
04233 30,007 and 0,242 £0,003 mg pex 100 g of the
diet respectively, The sheolute avallable izea
sontent was highest in 1ddli and lowest in tamaring
rises lren eontent of blaek gras dhal which is
used in 16414 and tamerind wes 9.1 end 10,9 mg per
100g respectively. Eventhough the izen content is
high in tamerinrd due %o the smsll smounts of tamarind
used and the presence of tennin in temarind whieh '
forms the $reelubdl frem-tsnnsie complemes, the
sbsolute sveilsble izes sontent is lowest ia
tasaring rice. Due to fexmentatien effect in Sadii
the pH will be lowsred. At seidic p" seluntitty
of iren inereacses sonsiderable and the propertion of
foniseble ixon is very high (Narssings Ase end
Prabhavathi, 1978). This aight be the resson for the
high content of absslute izea in fddii,
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TeblewV1iil gives the offest of line julse on
fonizable iven at p" 7.5,

mmmmwtmamm
as 1dd1i, bresd, snd uppuns was 8il thees breakfast
Stems ware selected o study the offect of lime
~ Juice (assoxbic scid) oh ienigsble iven. The
Sonizable iren sontent of the dlets sweh as iddll,
bread and uppums was estinsted before and after the
sddition of line julce to the diets, In all the
three cases the lonizsble iren sontent wes inervased
shonifisangy (P2 040%). Addition of Lime juiee
sontaining D52 mg of ascowbic acid to Addii
fnczeased the lonizsble iron fyom 7,00 $0.25 4
12,66 £ 1,96 mg per 100y of the diet which shows s
increment of 4,18 51,76 ng of fenissble iven per
1005 of the dist Shat 1o Vhexe is 64469 per oent
increase., M ionivshle ixon content of iddll after
the sddition of sasesdic asid to it In Dresd tw
ionigeble izen content was incressed fyom 6,43 £1.58 b
vm,gq;ﬂaomtmnm'mmmﬂ
incxenent of 4497 £1.99 ug of Soniznsblie iwon per
1009 of the diel, that is, there is an intresse in
ionissble Sxon centent by sbewt 51,01 pexr cent. In
the case of vppume the Sonizable izon inereased fiom
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3,75 20.56 W 7,9 20,02 ng pexr 100g of the diet
which shows s Lncremant of 2431 £ 1,00 ug of lonizeble
Szon pexr 100g of the dist, that is, She lemisadle
izon sontent is inereased by abeut 39,00 pex sente
Rathes and Pradhan (1979) alee found that astorbie
18,90 £ 1400 t0 26,40 £2.05 mg pax 100g of the diet,
This offest is dua %o 2 promotion of nonbene izon
sbsorption and there is no offect on the absoxption
of hema irons The increase in abscxption i related
to the amount of ascorbic ssid, lHance 18 1o

~ advisable %0 take lize jJulse aleng with breakfast,
Figure~3 shows the effect of lime julce and tes on
fonizable iron of the selected breakfast Lftoms,

Table=IX presents the effect of tes on lonizable
dren. Since tanain eentent of uppums bresd and iddld
was il these Dreskfast Stens wers selected to study
the effest of tes on Lonizable ison at p" 7.9
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after the sddition of tes 0 the diets Additiocn of
mmmm-coltuﬂahm
decresses the ionisable izon from 5.7 3 0,36 W
4308 £0,63 ug pex 100g of the diet whish equels o
deszesse of 2493 $3:28 ag of lonizeble izen pex 100y
of the diet, thet 1a, the desrease was 15,13 paz et
in $he casc of bread the desrvase was from 6443 31430
hhﬂa%ﬁumﬁmamd&umma
a desrease of 4,07 20,32 ng of ienizatile izon pez
100g of the diet that is, the deczesse was 39,34 pex
sent. The fenizsble iron desressed from 7,098 6,29
20 2,63 30,39 mg per 100g of Mdii whichequals &
decrease of 4499 20,64 ng that is, the desresse was
about 52,79 per snte. Ihess results sorrelate
well with the results of NIN (1979) which shows thas
mmmmme:muamwmm
sbsazption of non-hene izen from 6,33 0 2,39 ng pex
100g of bengal grem sesds. This effest has been
sscribed 10 the fommation #f iven Sennate semplenee.
In all the theee csses the decrease was found %0 be
significant (P = 0,01)s Hence it is sdvissdle W
avoid tes along with hreskfsst. |



The Moaveilability of izen from diets sensuned
by 40 tesnage giris selected at rendom fyom twe
hos-tals wes investigated veing ¢ Anyitxs methed,
The diets consumed by the above muiritionally
vulnezable groups were ssllested for a period of thxee
days and 10 pex cent of the food consumed by a single
individusl was taken as & sample for snalysis.

The invitze blosvalilabilily of izon frem individusl
meals and the effect of the and lime juice en ison
absosption in brwakfast neals have ales bean stadied,

The sonclusions exising eut of this study ases

1o The fren intake of the selested teenage gixis
ronpged from 13.42 to 3,16 ng per dey wilth & nean
of 27,30 £3,32 my per day whish was only 78 per et
of the resonmended distary allowance stipulated by
ICHA (1982) fox this age grewp.

24 The izen inteke of the selested teenage girle
of the seheel hostel was 22:96 2 5047 ug per day with
& Benge of 13,42 % 28,30 ng pex day, while those
residing ia the sellege hostel was 31,83 £2,96 ng
pex day with & zengs of 24,90 to 34.80 pew day. The
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Antake by the ssheol girls was found %0 bo 33+4 per eent
below the recommended distary aslliowence while 4% wae
stipulated by IOR (1962) in the sase of teenage

girls in the college hostel, The izon intake of the
seletted girie in the college hoatel wes found 40 be
Righer then those residing in the achool hestel.

This was nainly die to the inqlusien of Seggexy ond

& higher smount ¢f gresn lesfy vegetable, smazanth

in the menu of the sovlliege hostel.

3. Total izen detecnined pex 1009 of the diet
consumed by the tesnagers of the schosl hested

and the eellege hostel was 7,47 21416 and 10,98 3
0u85 ng respestively. Total iyon content of the
sollege hostel diel wes greater than the aghool
hostel diet,

Soluble iyon detemmined per 100g of the diet
conduned by the teensgers of the sahesl heatel amd
the sollege hostel was 17,11 £2,00 and 22,50 £2.63
ug respestively. “eluble iron was greatsr in the
eollege hostel dist than In the sehool hostel dlet.
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Ienigadle Sren determined per 100 g of the diet
consumed by the teensgers of the schosl hestel and
the college hostel was 3.57 & 1.04 and 5,902 0.49
mg respectively. Ienizable iren was greater in
the cellege hostel diet tham in the schoel hostel

diet.

4.  Abselute availsble iren of the diets of the
t«nﬁ« ¢irls of the school and c¢ellege hostel was
0.2792 0.11 and 0,6442 0,13 mg per 100 g of the

diet respectively. The shselute available fren

was higher in the cellege hestel diet than the schesl
hostel diet. This may be due te the fact that the
diet intake of the school girls was low and alse

due to the low iron centent of their diet.

5. The sbsslute aveilasble iron of the selected
teenage girls of the school hostel was 2.523% 1.04 mg
per day with 3 range of 0,84 te 4.33 mg while these
residing in the college hostel was 4.76% 1.74

mg per day with a renge of 3.31 to 10.97 mg per day.

8. Total iron content of btné was 7,32 £ 3.9
rice bDased dlet 9.2292.57; vegetable rice 7,442
3.79; 1dd11 15,81 & 4.19; tamerind rice 5.96% 1.60;
uppuns 7.8992 4,32 and dhal rice 9.41%2 4.26 ng per
diet respectively. Tetsl iron content was greatest
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in 1ddili and lowest in tamerind rice. This might
be due to the high iren centent (9.1 mg per 100g)
of black gram dhel used in 1dd11.

Soluble Liron centent of bread was 10.429 3.6;
rice based diet 23.442% 2,13 vmtibh rice
25.16¢ 2.56; 1ddli 19.93% 1.19; tamarind rice
14.962 2.45; vppums 17.982 1.80 end dhel rice
23.992 2,00 ag per 100g of the diet respectively.
Again soluble iron content was found te de
greatest iniddli and lowest in tamerind ricer

The fonizsble iren content of bresd was
6.432 1.98; rice Dased diet 6,294 0.48; vegetable
 rice 8,572 1.232; 1dd1i 7.692 0.2%; tamarind rice
4,72 0,.38; uppuma 5,79% 0,96 snd dhel rice 7.492
C.77 mg per 100g of the diet respectively. The
fonizable irven content 1is lowest in temarind riee
and highest in 1ddli. Sventhough tamerind centaine
10,9 mg of frxen per 1009, the tatal, ssluble ond
fonizable iren centent of the temarind rice was lewr
This may be due to the presence of tannin whieh
forms insoluble Ssen=tannic which ferms inssluble
iren-tannate complexes snd sskes the fren unavailsble
to the system. |
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7.  The absslute aveilable iren of individual diets
such as bread, rice based diet, veqetable rice, 1ddld
tsmarind rice, uppuns and dhal rice wes 0.2292 0,13
0.1972 0.099; 0.1742 ©0.0%9; 0.2982 0.099; 0.0892 0,058
0.2332 C.057 and 0.262% 0.053 mg per 100g of the diet
respectively. The ebeslute avalleble Liren content
was highest in 1ddll and lowest in temarind rice.

Izon content of black grem dhal which {s used in

1dd1i temarindg was 9.1 and 10.9 mg per 100g
respectively. Eventhough the iren content is high

in temarind due to the small amounts of tamerind

used snd the presence of tannin in tamerind which
forms the ingeluble iron-tannate cemplexes, the
sbeolute svailable fron content is lowest in tamarind
rice. Due to fermentation effect in iddlli the pa will
be lowered. At aclidic pM soludility of iren incresses
considorsbly and the prepertien of Aenizable iren

1s high. This might be the reason for the high
content of absolute aveilsble iron i iddli.

8. The fonizedle firon content of the diets such
ss 1ddli, bread end uppuna was estimited before and
after the sddition of lime juice te the diets. Ih
all the three cases the ionizable Lfren content was
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fneressed significantly (920.01). Additien of
lime juice containing 5.92 mg of ascorbic acid to
1ddl1 increased the ionizable iren feem 7.692 0.28
te 12,66 ¢ 1.96 ng per 100 g of 14411 which shows
an incrament of 4,182 1.76 mg of fonizable izon per
100g of 14d11, thet is s 64,65 per cent incresse in
fonizadle {ren content of iddli was noticed after
the asddition of sstorbic scid te Lt. In bresd the
fonizable Lreon centent was ineressed frem 6.432 1.93 to
9.71 * 0.57 mg per 100g of the diet which ghows an
increnent of 4.072 1.9 ng of lenizeble iren per
100g of the diet, that 18, there is an incresse in
ionigsble izen content by sbout 51.01 per cent,
In the case of uppums the lonizeble iren incressed
from 5. 735£ 0.5 to 7.99 2 0.82 ng per 100g of the
diet which shows an {ncrement of 2,372 1.00 g of
fcnizable fzen par 100 g of the diet, that is, the
ionizeble Sren content is incressed by shout
.88 per cont. This effect might be due to »
premstion ef non~heme L1zen abserptien. Hence it
is advicable to teke lime juice slong with
breskfoest.
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9. The lonizeble iren ecentent of the diets such as
uppuma, bresd and 1ddli wes sstimated before and
after the addition of tes te the diet. Addition of
tes containing 577-5 mg of tannin to uppums decreased
the ionizable iren from 5.792 0,36 te 4.88¢ 0.63
per 100g of the diet which equals a decresse of
2.53% 1.28 mg of fenizeble iren per 100g of the diet,

~ thatis, the decresse was 13.13 per cont. In the case
of bread the decrease is from 6.43% 1:93 ¢o 3.903.0.5‘
mg per 100g of the diet which equals # decrease of
4,072 0.32 ug of ionizadle iren per 100g of the diety
that 1s, the decrease wes .34 per cant., The
fonizable iren decreased from 7.8020.2% to 3.63: 0.9
mg per 100 ¢ of 1ddli which equals @ decresse of
4,99 & 0.64 mg that is, the decresse was sbout

- 82.79 per cent. This might be due te the formation of

fren-tannate comploxes, In all the three cases the
decrease was found to be significant (P<0.01).

Hence 1% L9 advisable teo aveid tes along with breeskfast.






Anxitne Ixon Axadlabilisx
{ =< Dipyridy) Bethod) .

Ienigadle ivon and sodudle ivem contemt of the foods
woxe determined by she imviteo Sechnique of Narasings
Rad and Fredhavathi (1978),

The method 1: based on stlmulation of cenditiens
Shat exiod in She human digesiive twscts The method
consicts of extenatiag the homogenised feod with pepsia
hydxoohlowde acid st P 1,35 follewed by edfusting the
2 (o 745 This approximetes the condittons im the stemach
folloved by oo:ditions ia small intcstises Pewrous irea
pencks with o< o-dipyridyl 40 give « piak colour which
is estimated colowimetrisally. Loaisable irea at P¥ 7,5
!mmuamﬂmmmnty.mﬂld&
valuss are expresced as ioanigadle izem per 100 units of
tota) irem in a food (Abselute avallable irea)

Aansemia -

fe o, o-84pyNidy) Oatl Doy cent 4in 3 per cont asetie sold

2¢ 0otk Sedium swdphate seludion (1.26g of anhyivous
sodiun sulphate in vater and make upto 100 al with
vater) prepaxe fyeshly evexy few days.

3¢ OMloxrotorm



eofib

4e Bhandawd iren solutfen (0,7022g of fermous smmenbun
sulphate in cne litre of deionised watar (1md w Ouimg
of ixen) | ‘

Se Yerking standard prepaved by diluting 5.0mi of he
sgook solution ¢o 100ml with water t0 obsain a solution
oentalaning 5 ng pex uls

Xzosnduzs

Pipetted ous 04 30 90 mi of the stantard Sxon
selutions 1ntc olean dry tubes (cowvesponding 40 100-500 ug
pex 100ml) and made up the vo.umo t0 2,0ml with detionined
waters 2.0ul of the exporimental solusion was pipetted

out into clean dxy tudes, 70 all the fudes addod 2,0md

such of Oyt sediwm cudpbate and 2.,0m) of =< o<- ipywidyd

resgeas, Heated in a b.iling water badh for § mimutes,
eooded An Soe for adout 5 minutes and added 1,0m) »of
cholomefons an: shoek vigowously fex 39 secondm. Comswifuged
at 3000 mepale for 5 minutes. The soleur developed vas

rend in a colorimeter at 520 mm againat a resgent blank.

The difforence bitween tho tost solutions end osmple

blank gives the amount of ienimable Lyron present in the

Sest solutlions The lfonigadle iren greph vas drswn by

plottiong Klobt roadings om Yeaxis ani concentzatien

of Sron on Zeaxis



ool

Exinsinial

Fexric iren when treated with thiecyanate will give &
Slosd zed celour which can be Gelerimetrically using 540 mis
filtexs - |

Saacenial

te 30 per cont sulphuric acid AR (30,8 nl of censentrated
sulphuric scid diluted to 100 al with weter),

24 Sstura—ted petsssium persulphate solution: 7.0 g of
potassiun presulphate (A.i) was dissolved in doteniszed watex
and the solution was made upte 100 ml,

3¢ Potassium Thicyanste 40 poxr sent selution: 40,0 g of
_potassium thiscyanate was dissoved in 50 nl of glase dietilled
watezt 4.0 ml of acetone was added and V¢ velume wes made
upte 100 ml,

4, Standar¢ ifren selutions

0.7022g (AsR) Ferrous sxnoniume eulphate was dissoved in
100 nl of deisnized water and after sddition of 3,0 ml of 134
hydroehlorie scid, the sciution wes made upto one litre and



"o

mixed throughly (1.0 nl = 0,1 mg izon)s The standexd solution
was prepared once in six months,

mking standard solution:. (0.01 mj iron per ml) was
prepared by diluting the sbeve solution ten fold,

e

Ixeseduzrs)

104 2405 3,0y 4,0, and 5,0 ml of the werking standard irzen
solution was pipetted out into a series of test tubes and 2,0 ml
of experimental solutions. To all the tubes acded 0,3 ml of
concentrated sulphurie acid, 0.4 ml of smturated peotassium
pexrsulphate and 1,6 ml of potassiumthiegysnate snd made up the
volume to 100 ml with distilled water. The red coleur develped
was read in a colorimeter against a reagent blank ueing s 540 mp
filter within ten minutes, A standezd greph was drawm by
plotting the concentration ef iron on the w-axis snd ¢elerimeter
resding on the ¥ = axis,



n“

This methed depends on the stolchiometzic redustion
of \he dye 2,6 dichloroshensd indophesol Vo 1ts colourless
leuce forme The tifrotien is carried out in precence of
oxallieo aold in ordex %0 inhibit aswodbic exidetien |
catalysed by cexfain metal ions. '

This efaple titrimetric method is asplicable the
determination &f ssoorbic acid only in the absence of
other reducing sudbetanc:s and whers only the reiuwged
form of tho vitamin 4s presemt, Thun it may be applied
%o frezh arange, grape frult, limo or temate julos and
some Fhasmeseutical pwepsrationse |

Asacsnhat |

fe 246 diohlephensl indophensl z0lution - Dissolved 420mg
of sedium blioardonase and 52,0 mg of the dye ia 50 s} of
watexe Diluted to 200 al, Piltered and stoved in the refrie
gexator for not more than 3 day:e |

2+ O%andaxd ssoorbio asid so0lutienie
100 mg of pure dry ascorbic aeid crystals= were



il
diosolved and made upte 100 ml in & standam M"i@
with 4% oxallc acid solmtiome 10,0 ml of 4% was diluted
$0 100 ml with 4% exalic eoid solution 50 Shat 140 ml
of At containe O=1 mg 0f asoorbic acid.
N

10:0 ml of the standard ascorbio acid solution vas
pipetted out into a clean dwy conioal flask and titraved
ageadnst the dye Saken in the uredte, The end point was
the appearance of a pale pink coleur that persicted for
5 segondse From the amount of the dye consumel, caloulated
and expressed the strength of the dyw—vo Aindophensl solutieca
as ng ascorbdie acid squivalent per ml reagent,

The frosh line was ocutani aquessed out the jJulce,
540 21 Of A% wzs made Upto 100 ml 4n & standamd flask with
4% oxallo eeide Phpetted out 5,0 ml of it iatc & olean
confcinl flask and $iteated 4¢ sgainst the dye as above,



he methed 1o based om the fach $h$
phosphotungstenolybiic aeid 1o reduced dy tan:in like
compounds in alkaline shlutden producing s Mighly colowwed
blue solution, the imtensity of which 3o memsured
ppectzophotenstnioally ueling e red filter,

Asacanias
1*_ rolin » Demd: Beagonti~

f0 100 g sedntion uodiun tungstatey 20 g phosphemolybddo
aoid 4 50 m) phosphordc mold, and T30 sl :d:%illed veter
vore sided. The mixture was allowed 0 reflun fox twe
hourc and made WpHe one liires

2+ Sedius osrdorate selutions

350 g sodium oarbonate was disselved ia ome litre
vater at 70«80 s Plltawed dhwough glass woel afterw
allowing 18 %0 stand ovesnight,
3« Standard tannlo sald solutiom (0,1%)

100 mg 0f the stool fannic aold eolwsion. wae
dlscolvod A 100 m) of dlotillod waten,

4¢ Yorking standesd Santile sofd solution.



S5«0nl of the stook Sannic sold selution was diluted
% 100 m) with 246041104 water | 2} = 50 g of Sanuin

1o Volgh 4 tg of She powdened matexial four times and
mmsamuMMMm&mum
0 onsh flasks
2¢ Then added %0 Shwes Flasks respectively eo, ts.m
20 Ml of stondaxd samaic mcdd solasiens
e Beated all the Flasks gentdy sid doilasd for 350 nimmSes
!mmtﬁmtﬁm for 20 miouses.
45 Oollected supernatent in 250 wl flaszks and made up the
S+ Twensfer ¢d 108l #f the supernatant extmact a 100md
flaske and added TS sl fo of vatewy 8§33 2l of Folin-Denio
reagent and 5,081 of standaxd sodfes cardenste selutiem
end made up e volume.
€+ After %0 minutes %00k the reaiing ad 740 mm, |
Ts Fropared o graph by pAodting 0sD. versus dannle acid
conoontamation.: The walue vhereewer At outo She Xeaxis
was Sakiem as new origine The difference im OuDs An fiset
and seoond origin was tekeans o & mcasuye of the ceatent
of tannins in \he samples,
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Tosal, iouisadle and abasiute availadle Lfxen content
of the dlets of Seenage givie,

Q%*ﬂ*ﬂ*ﬁ’ﬂﬂﬂﬁ”ﬁﬂ”ﬂ‘ﬂ.ﬁ&ﬂﬂQ‘*”Ol

m 5:;& izen : v siwon nuhu “,
1 22.08 .5eT9 1427
2 18,06 9.80 177
b ] 19:.86 8420 1463
4 2058 8,82 1,02
5 26,00 By44 2220
6 18,80 4447 ) 0.84
7 20.26 8.43 | 1T
8 25,57 1237 | 2494
8 B4466 10,84 2267
10 24098 11438 284

11 1713 11440 3:09
12 25:31 10451 2466
13 26412 11459 3403
14 22450 15018 , 433
15 25,07 11410 2456
1 2Re33 10443 i 2453
17 ) Y 15461 26
13 25440 19421 52090
19 1342 T+53 1202
20 23465 . 10451  sedt
al 3T 1202 se¥t
22 . 32476 9483, 5.88
23 30497 10429 Fe20
23 81,79 11401 5484
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Sewink 5 fxon Ionisable fzen  Abzolude
o — t:}gl‘nr agfiay -v

" o A WS A e W e u&#**ﬂ‘*ﬂﬁmbqu-ﬁwaﬁnﬁﬁu

28 3247 9T 6435
_25 58,28 11478 5468
27 32443 11423 S04
28 352493 970 6,77
29 3383 11465 5.22
30 28,70 8.2 5453
51 1:19 14416 3.33%
R . 24290 Te4T. 5.80
33 - 28,13 By ik 370
34 30,01 9400 5eT9
b > 34406 1052 5023
36 54416 15:2% 10,97
37 30451 12615 - 4013
38 35.84 10475 6463
39 34.80  13a48 5034
40 34485 13446 4096
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