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Introduoction

-:}.T;'EJE:-E_‘[-‘I;H vears, the promotion of breasi-feeding has recelved mueh
attention. This emphasis, however, has evershadowed efforts in many devel-
Seounitries to provide safeoand mgntcisally adeguate complementary
I3 for infants and young children, angd this critical aspect of yiung child
ing has been severely neglected, This is anforunate in view of 1he
_'“".imiﬂg unportance of complementary feoding practices ad hebaviors
gm:wth development, health sred swellbéing of voung children, Tndeed,
Id Health Cheganizataion Diss urges] thial progeanis b imprisve comple-
f'f’é‘g{ling-m'm-r.lvuﬁ anel Behaviors are paver the ghest prionty | 1.
now well establishod thiat a1 about G months of age, the supply of
and certain nulrients fromt bredst mulk s ne longer dodeguiate Lo meel
ant’s needs (2L Consequentlv. complementary foods, preferably wath a
by high energy and mudrent density, must be provided after O months
suntil the child is ready 1o consume the same foods as those consamed
g rest of the family members. Inereasingly: researely has shovwn U in
oping courtries amd in sorne ot aflloen conntries, thie notrmonal
”__"':j:f these complementary Toods s comprotused in terms ol el
and/or dietary quality |21 5uch inadeagmaeies are especidly serions

"Fuu:. gt the Uertrs el brneest ey oo rieien yoSaladl, skt Sacbanal o s
Esernavaen, Ao,
prele sk Foodd ancl Niceitie Researedi nstiste, Mot il Plhibippiis



Effect of Daetiry Adeguaey one Micrormateient Detietoneness

for cliblidren less than 2 vewrs of age, whose nutritienal requirenonts @ this
lirme are highor per kilegram body segloe than &t s ethiee e durdos e
lifer el The e hallenge ol meeting these high roguiremeonis is egosrbyilod Loy
e hrodtesd gastric capaeity of Tnfants: (=303 Lods wiolght) L2, aienid |
reipueney with which meals can be pirovided. sonpled i deveforsing cauntris
with lighy Fabes of meetion

Effect of Total Food Intake on Micronutrient Intakes

Aeyeral Taebars are koot too sffeet the tolal amonnt of cOEnpemeniary
Fonls comsi b dermg the weaning period, and Hos o Qi the Ay ol
el rent isdakes: These factars have beon reviewed S ool slsewho e
c—|and e classiiied Into three groups: caregiver bodmviors: elibd aolia o
Factors and dietary faclors. Ondy the latoer two will be considereesd bopn

lebl-Feefetiond Flenders

CF-the cluld-pelated Bactors, these redated Lo appetite bave recewved: the
L srtention mopart hecase of the repeated reports of Paaen S aebie 1
v childeen i developing cowntries |3 Studles bavesshon App
attely bener, foodd Antake sooflen veduced ducing blness, Mossover 110 e
dioner of tness, vapeenely diarches, peaks during the second balf of invFiriey,
codnelding with the period when the conrdbation of compslomontiary foacds 1o
tatal iliedary roguurements: inereases marked]y B21,

ome hotess g Poriyian infants, =305 of davs will Tep o el ianores i
aeeurred regardlegs of The presence (f othier dlnesses, sogesting that ol
IFHEar catises OF ancaexin exse BYoA) I these same dnlinis, (e T,
inkake e compdementary. foods wiis reduced by ~20-30% on thoss livs
wWhHETETeothers peparted poar appetite, Such o redaction i enerey intake was
preobably aociropraed by g coneomitant deceerse i ndcronteient intakos,
Although the Jarfer were not reported in this Peravian study Ina T Y
s stucy i rural Malawt oo A0y reditetion o enersy make: Peome cornple
trentary foods for those mlants whose mothers reported poorappetites [5) was
aeeompanted by nearbe g 39% reduetion in trer, s, and viganin A batakes

Additional factors thar mey induee: alterations 0 appetite and s oo
Intake are micronnirent deficiencies per se, specifically deficiencies of iron and
aine |4, 3], Whether these offects are medingad by changes i prhvdestea] e tivity,
rates of infection or direct changes i nedmpeptided that ool ADpEe 15
REOARTL S0 jron aned Zine supplementation stidies have FEROTTEC] e
e appetite arweight gaiy in response 0 additiona

AT G i [

Chat-fielertecl Feoetors

Thoceanain chietary Factors known o gnfuenee Lol connplemeniary oo
take dre the requency of feeding and the snends densiey, a5 well ws the
phresienehemical, arvl orginoleptic chareteristies of the Too [T 4]
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Effeet of Dierary Adeguaey oo Micranatrient Thefeicncies

Feedipg Froguencs lemney developig conmines anfants may receive
anly S—3 complementary, feedings per day oncaverage bovmuse Dhes oas
together wartvadule Burobyrmembers |2). Expermental studies on Dl
recovering malnourished eliuldren s shown that o mincked Inerease i)
wnergy inrke can biecackhiesed by ersasing feeding fenquency, when | he
lewe] of crergy detsity bas b controlled |24,

MoeeraurNatetent Demsaty. Soane stadiey bave shiown that childeen
corisine dess Toeed o formoda cpdkgddany ) as the enerey densities of e
completentaey foodsineeeuse, thirs apparently I'-H[II|H'EI.'1.'I|.II:IJ_-_! I sy B the
-'Illr'l'-'l'tll_i'. fnersy censtties o sheir dierd (2 3] Despite thisapparent sijus)
il hesweseer he pesaltant total datly inmakes o eneeay wocd racronul menis
e merestsed wlhen mord energyadorse diets are corsuied |3, peovaided
micrarntrentcontaliung sourees: of eneesy sael nol ol er sngar are need,
Expeeimental studies heecconiirmed suntdar meveases o total energs arned
s anteronutrent intakes after redocing the sagoosity of stlt loekbeenoeey
porrdges e Lo additien of senvlasesrieh oues |3, 5,081

Pind Voewiery, Inereasing 1he sanoty of campletieniary Toods miy wlso

enhiamer food Intake, gnd ks i tume enerdy and  mecronuleen itidkes
Ulnddespero] [ el later Brown et gl |10} i ancesperimeniadiy eomtrollmd
study repuorte] thi, when children received o vaeied ety meginiel, They
eaansaried = D pooare Llan sobver copsiarnare motsteons oiiels,

Ceetedeeend Stevedeerios A cambinaion of these steategios disoussed abiov
gaty Due o]ty fnereass ool dnlake, el benee oneey sl icrannieien|
intetkos A cotpdermeniacy Teedimg modeveloping counties: "These muay
mniludeandreasing feoding freguency; prababiby toea maximum ef 4 mealsiday:
Iereasing  the eoergvinutoenl densty o of the compleaneotary diors, and
nEsreasing the vanety and tastelidoess ol nueeios fooeds 1w the diee, The
chigaee ol thwe mosh - effeglve combination w onpleent will degemed an D
listations of cureert feeditgs prracticeswillun e poprlacion grong, s
Cisenssed by the WHO [2],

s sy meenml Maboad, o nudmtion edacation nrerestion gogloyed o
cambanaon of -steatedies W doeriase the aronnt of complomentaesy foods
consarmed, amd thenr vaerdy ars b o eient densiteos (5] Resalts are shiewn o
Fipruees LoStgmifienm) nersases o the ammsand of cocqdenontaesy ool consened
and the energy densiiy of the dists e the iplereeniion celigrerid o the
eotitrol grcsiga leads o bon, Lo R hoe Datadkiess oF ederss: drom il #inee, ds shoma
17 figure 1.

Effect of Dietary Quality on Micronutrient Intakes
from Complementary Foods

[Menr cietary ouealiny s olten inheren] o complementary fGods W deyel:
aping couanines whore the poer stctooronarmine and eovironmental aetors
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Fig: I Divlaey astake® (eomy compdemeatary foods By Malwwian chaldeen (9-24

mnbhs of age) compareid] betwoers The condeol o= 48 s nirereeniun @roeps
ti=TH and dsers ool enficlied perrelde Cpbabs =940 oF e hare prhadi

LIy ey et b ad o Bl shay aleBedry el dE e S ey Ao sk, gl
satcl arErEy dorsilty ol Thee corplenvenlaey dicd avee showtn 20T i dorrssponding
itakesof iwon and zine are showen Patarepresen! pelasted means with the number
saivsr) abseve et eodoer Siponfsesn) il ererees ety ool sirsiny el ol e
greips: T O R i FEEG AL hrdnr rESressionn el oo g
[ amiee, o caguwd skt inabeswiore consdsted by the fealoer 9 be us=eal o

o — —
wves iRy et

Lirndt the tvpes of foodsoavallable LY Bepleally the complementary Toods

arec based onsstarch-based staple: foods: (1e, eereals, rootsfubees)) very
fow sgnrerees of ool Toowds, vieh sotieces of several ey nmerontement s are
tichuded [B2]. This pattsrm poses twe anportant Berers tosgleguate maero-
putrrent poulriure for woeanlngs, Fist, s o adversity of Lol sonreds,
Ppe LY Py e -Sonres Toonks, [enits diefary quealityies i deceeases e
chanes of acouiring oo [ood seurees ol all autrients [ 193] Secondiv, 1l
st rent contond o plan-based staples suehows aneefned cereats o wnd
fepmes, pode fether hooitatlons fo ooy oualicy threagsd) Fhedr nesativ
mipaet on bioavailabiliby |12
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Effect of Dietary Adeguacy: on Micrenutewent Deficienciés

Sty Fhbireity

The rebationshap Between the dictary, diversity aned dietary guality of
commplementary diers bas Decn shgciod by several investigators [2, 5, 13, 14
Resulrs hiave confirmdd that shen complenwntary diets with a higher dielary
diversity ars cotstimued, nacronulrent antakes (peroday ) angd miceonuteien

&1 lewer pates ol stunding were hoked sath oereodiverse dhietscatbrilared 10
erthiareec] bioavaileliling of caleium, iven aned give, compared o thar from
dieta: lmsedd on high phyrate, maise-hased tortilles: Promotng  diolary

densitios (per HHkeal ) ineeease |1, LEL Moreover; in Mexican preschoalers

chiversity slso prowides infants with an Dopostant opper iy L sappreeiine
different pestas and textorestaf food, hoth ersical preebtes e developng
grwa] eding habits an the Tutres 24

Micvern ety teret S5y fedsilitag

s notesworthy that the natrients consistently reparted G bie nos
Hrratrog o Chie complementary divts of mlants o deseloping conntens durng
b first years of e, calemn, ieon, and zine, and in some cases, vitamin A,
it stlsn those for which the reported doadegiaeiess arecoften exavertaled
by proior boespvaibability, The latter anses boesuse the complementary shots
are predomunantty based onocerealsoand leguomes, especialivo i developimg
cetEEres where corsmnpion ol annal soree foods s ow 12006 B 140
Muoreover, Hese plant-bused complementary foods are aften preovided g
Lhie first 3 months, whet) they displace brews nailk B2, 9. 5, 145 Even o e
rores affloenl couniries, conaumpation of aeat ok fsh dareing ooy 1% s
Lk, L7,

Ty plaree thers B Bieees very Teses foovivs isotognd giodies i e et
braaver mmespsieredd Chic broavatlalabiey of mictfomimrents o complementioy Togils,
sornte Rl Tar-ieon aud zie in complementaey Toods used e deseloped
COHT e ||""l L4, Sevoral ety comporents modity The Baowevailability of
hieses lienaring naeronnnent s some enbance ancd others mhibat shsorption. o1
the dietary inhibitors, phytate s of particular coneern for complementary foods
Based en coreals and legumes, depending on thes preparalion or peoeessig
it hicsused (2, 5, 12 140 19], Phyeate cholates certain ednerats sl inbiilis
thieir abisorption acrass the intestinal coaeosa. The inbdbition of =g absory
tion b plivtae sawe ]l established and odlows o doserespomseooifoer. Phyliale
i npeaeessed Fapd is composes] primanly of the hesa- and penta-aosiol
phosplute formes un iddhel sine pbssorption (5. 12, 14) Sone proceesing
s s foe g Beprmentation b oan case the dephosihoeyation of The anositol
phespltes to lower insital formes (e, mono- 1o tetra-inosioel IR LR,
yia mbcrobial phovtase prssernes, whigt clen ot Basie g mhrbiting of foer on 2
shaorplion. Suaking can also redudce the wotal content of phisvtate i oerod
hoavirs et mubee and e and most legome flours becanse it s stored

- relatively o watersolabde lormgcand henee: can bee removes] by chilfusion
B L2y 140 Prhsetates also hwbats: nen-here 1ran absarpiion e geeesal Dsesd
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Effecl of Dictary Adeaquacy on Micronotnent Deficiencies
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Fig: 2. Intloence ol phisale aoid degeadation onotton absorption feom sheat, s
v reee porrackeis s Addapitesd Froen TRereld g, (18]

cednplementary foonds (15 T Even spasll amonnts produes an inbilaroe
clBret anud. unlbike 2o, the iy o-inosito] phosphimes must cortain less than 3
s prhte gronps belore iror absorpiion is no donger inbdbited 200,

Any Fechiketion n Vhe laotal phytate content ol complemenitary. porritges
tiltscch oty corealsand legumes bas The:potential 1o enbanes absarmtion of wron
At zmes This bas beenocondizmed by pwe e ave homan stable sonope
studies i which adoles consamed tartillas or polenim propared with & low
prwtie aend moaize steain deid willl-pe unnoddied i 20,91, and by
ecent shudy by Hurvell vl |19 They demonsteared inersases i jeal
shsapption i porridges prepared from g variedy of dephviieized cereals
cottprared] 10 1hose with thair mative phytite content, Dephytisizatien of rice
Gt ke andbwheal parricges prepared sith seter resulted o0 too L2k
nereases i kren abaorption as shown' in e 20 o this Srody, e phivtie aeid
wiey clegtradded by The additian of esogenoss phivtase, aud oo abisorption was
mesasred il lomians wath an estengte-label ricdiviron technlaue,

Thee indiibrosy effect of phivtate on zing absorption may e further exae-
prhited by lngh levels of ealeim, wineh reduce the salubility of the phstate-
i coenplex [ 12)], Some sngle meal sotopic stuches sugeest that high
levels of calemm (hoth sapplemental and datey peoducts) inhilal non=hemnae
e hsorplionalthough whobe diet soodies haee prodoced conflicting pogu s
|2]. The condliet may be diog m part to dilfersnces i e jrem stams of the
indpadials Bomg studied. Hoseever, e cadeium eontent of s plard -based
cornplerenlany foods b5 foo low To lave any delrimental effect |12

Polvplennds and twnmans are alse importam anhibitors of non-heme o
abisarptiony thes torm insaluble iron-phenohe compouneds | T9EComplemsniany
Foods hasedl on cortian coreals (e redd sorgbomn and finger millen) ad
legumes (e g, ved klemey beans, blaek beans anc hlck grams ) mdy cortain high
lesyvisls of pokvphenols: As wells beveriges such as tea or coffec that conlain



Eiffect of Dietary Adequacy on Microntoent e ficieeies
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ron pbescrpian e dose;

Fig. & lvonabsorption feony e 0B amed ooy A0 sannmim =occhiom parr sy wit ki ainl
wial Houl native phivtabes Slodies ] TrammcHoarred] of ab (15

poaly e nals are som s it radhneed o pn milfangs daer, sl e Besse
asenC e switlvaubop il irone st s dueing infaney 322, 2351 The mbibitor
e lesct of pods plienicds an roncibsorption was also dernsngteated o 1he o vivi
it study of Hurredb e il [ 19] by cormpariog irar alsorpiion adter deplyes
Mmzation of hksh-tannan angd tannin-Teee vardeties ol sordbuam, Restlts ar
shown an figore 9, A nearly 2-Fold morease Infmn absorplion was observed
P tanmdn-teee vaarmety ol depbwbineeed sorghoam (B, whereas: oo siondl o ant
Inerease i iron abserpiion occurred-in the igh rancincdepbiviinged vl
(A 14|

Animal souren Toods play o important eole i oplingsme wron arid i
reit T ure O weanlings, Apart foome theie lagh coneanl ol Dicoes e s
vy e d 2o, andrnal preetem glgo has an eonbarcigy @eet onpaonebemme o
anel wtne dbsaeptieon [2, 12 RS s bieen conBrmesd by stablecaso ape stucles
COTORETTIE iron anel gine absorprion e iniants consunuig vedetabilis or cereid
Fraserb Carnigiemme by Froods sarky Phgse Basied one sl 24, 255

Celllar andmal proteliealso parridly conatersets e inhitsilaon by pleetiile
B mar=hen aran sl zme absarption |2, 1L Hence, even the addizion of a
stvnsl] arnoant of mnnsal senrce foodds can play an mportant rolo o improving
the hoavattabilley of both noo-heme iroovand wine i complementary foodssand
Phyws one Tuers apomy ancd mne noteture duems wmlaney, Nevertheloss, inmeeseninm
siiches tosesmrmne Che effect of The grester imtake of meatas o complernen-
Ly Focw] v the e and zne status ol mfants Fave vielde] meonsistent resulty
[ 18] Postulaved reasons: for Chie absetice ol any bepelit may poelude thist the
e Ak Zine matrigare of e ilanes s ol sy acdegseites, armdldoe e 51y
bl insuTfheient poswer Lodereot any dilferences novhe gae aleen or ziese deh

S A AR

cder|ey betwesn The

In wrew of thee Jumited sinowst of e vivey absorption date from eomple-
merbary oods Based on human stucies, the bieavaitabality of ion ated ginde
complementary foodds as alten pstimudle] o bioovailabliity  algoritlims
W hawe applied 1he Bleavaulability adgorichons corgtled By Muephy elal, [26)

Uy estiriate: Lhe intiskes ol avatlabde tron and zine in the complementar
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Effven of Distary Adequacy on Micrornerient Deficieneies

Tabile 1. Iniakes of Ledad irm sond v, estimeated vailabile dron apd e, phvtateand
it essine molir rabes (2500, THh percemile) ron complementars foods, for
Milavomm mlants
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A et ermmaned Fromm total datby ks, Muodiod from Hene e telsson (27

matze=-based cels of infants o oraval Makiwd al Dwo segdons of e yoar
hetevest ard hongey season [27], Table | smnmenzes the data en intakes ol
Lotz avicd svadable trercand wine Tor intants S8 and =11 months ol |etadls
ape pheir phwtad e ook ealios are alse grven, raliesover L Bare associaton
witl a Ll rsiral absorption of Zire | T2)0 Nove that the median estinated
bmavaitabilities of botli fron (5,507,4% ) and 2ite (125-T5.0%) for ail age
grovgs weres Tow, atteilsd o he low antakes of both meatishpondeey
pEolesiny Conly =4 ot ron frome meat, poodeey @nd Tsh ) ancd aseorbie aend e
i, andd the high phigtatesdne molar ratits Tor e Indeetd, nearty GO% of all
meals canstiried had w phvtatezine gatin of =15 Note thal most conple-
mentary foods Based on unrefined corsls ancd legunmes (per LOUQE gy eateng
basve phytatezine medir ratios of =15|12]

To our knowledse, there are no in wvive sbiddigs on the Bjasvaiabilits of
copper, matganese, selenim, orodine i complementary foods in deyeloped

Ll




it of [hetary Adequaey on Micronumeient Delieienens

or develpping conntfies, Lower copper absorption frsm mifant  oereals
I'1|II|1I:H'|'|E tir malk Bas Deeen WEIRIRTHRETH IJ}:'[||;_._[ a4 weanting ral 111q|-:E1-|| bsig the
copper content of plar-tased complementary fooeds s oasuatly bigher tha
Lhes mlk-based ciers, Hence, 30 s amdikels that coppet nouteitaet i of concern
thrmg dnlaney, anless-ananrs are fed diets baged on cow's mulk alone (25

Fioe i - b complementary foods withoa low Bl contenl; the bioavatl-
.:-Hfllil}' of [at-soluble vitamins: A, 15 B oand Koand casorenoids may he
comprronisad when breast=feechng cmases, Plse of nald heat treanment (e
preparation ol porepdges) may telease bound carotenoids from tha [ood
reiatrex and birvdling peoteies, Dt if severo gt tednmen s ased, il il
e dlegrimental. Fiber, especially thiv svistessolible Bhor poctin, fmpmis
F-edratete ghssrplion by imterfering with gasteid cmptiang amdl with risdb-
rfcedle formation (2, Becemt researet Dis omipleasized that thie Bivoasiiiahil-
Ry af pewitammie A B-cirotene frotn plant socerces woondy bl 1 hat of presios s
estimates [48], Hepee Gf complementary ciots dooaor inehiede soimees o pie-
Froatrmesd sitamane A Teonn ardisd or dairy procue g ] eomesn pitinrs of hress
itk vitaenan A centent are s deticits imoitamin Ao sdre kel o oeene white b
cardil bt overcome sy e consumption of  green ey vedetablos aned
ot ey ilony friies |25

Evaluating the Nutritional Adeguacy of Complementary
Foods by Comparisen with WHO Recommendations

The WHOY 2] veqort, on the estifiated energy and guteents ecded from
corretentiry foods for mfants of varions ages o developing vt ey Juas
provicedd an ppportinity oo evaliate the nutrisonal adeguacy ol carngplis-
pepenbakey fownls, WHUY Bas cormpted Ut thsoreteal eneegy ancl nuaceten?t e fs
tased o Hhe differencg Berwioen Pl aoe-specili ereandy dad  ririent
reraregnenks and the erergs o nuteients proviced by breast ook takang il o
ekl thee vedtimesand, composition of breast mills consumed; The estimatod
needs have been compaled for lowaverase sl baghy irtakes ol breast milk
COPTESPOIRANG toamean —2 sk, mean, and mean +250; espectively Both
estirmgaleed pheeels perotay ared por 100 keal Tewe becn publishodd dotails are
goveny i WO (21 Expeessing e nutment mevds por LU0 kel The. ol
cleerstly 1 allowes chie ddeanification of those ol dents st imdtag it
BeCanse Of insEdleguieies o oot intake ol cormpstermsniiey foodds per o0 or i
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ameant anc density frivn complmentary s are st et ivand sulsean-
tadly less Ahan the ceerespanicing WHU 12 320 recomnendations: These
Hrients have been defingd s peoblem nutrivnts Based an Focorne kil
b 10 SACTRED 1an BSEHR F2 ] v i 20082 0] far THes desirad nateien ity levils,
Lt 2 v 5 olomeby shosy Ut gadesarm, Tron, aedd 2ine ane poblematie [rsy
fans ared G5 menths, and ealennn anel fron o thiogs aped 5= 1L mon hs,
Pl when modesate bioavatialsbiey s assamed Comparalle defioits exist
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itz A, Fiboflsvin. and nincin maealso be o peabiem notrents fop soe
see graips argd sertngs, s shewl i ctzbles 2eamd B Note thab for mai
developing countries, 1The Baavailability of ron apul e in the comple-
rpesntary diets Ty be [ow rather than mederatt, i st i takdes 2 ol 3
byepangse gich @ e propertion of eneegy s pravided by cereals, anl ok
af cellutar-animal protein is fow 1214, 18, 27, 29

Dieficts oy also oceur i the complementary dets ol Infane living i
oo alThzent cnantries: although methodol gicad ehifferenees il et eonn-
pearisons thal ean by le. Adtain, the microtdrient defiviis mes [rescquaenintly
reporte] i the divts of briesst-fed and weanee s are thase for zne and
ol 208 -k ET], attribated to tow mtakes of ammal Soudrce eyi s,
Trdlpguaries in mtakesof aamin D) vitanan Foamel vitamin By s also béen
pepnrled i gome stiudics of TS, Swedish, or Finmsh ifants {2, 18231, 32
Fiw other studies have peportsd intakes ol witarmin [y, B, s vitamin By
dnring fnfaney [or eomparison.
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foacnd compisition gasie for shese raidronnl ients are sparse. especklly by devel
optag Cowmities |2 Moreover, Eaeds Toe Todine arel seleniom {os swell s 2]
tepesnd sl Prace eltment [evels, so it wnless pegion-specifie food ecomipo-
SEOn dadaare s Lo caléudiel e intakesfor these trace edements, or aboratory
anaivsis s nndertaken. s acourate gasessment ol e adeepsacy s chifient

Camntnmy st beuseal when extrapolating deficiencies basedbon dietary data
alone; becanse: the requissmend. estimates forsomo odments dueme e
ares nmecertaln, leschrgg w targe diserepanoles aroong poblistesd segquiromen
eanlnates (L) TThers st considerble uneertunty pegardiog e ool riens
compositicn valuosan the food-compeasizion didabnses ased Lo calendale -
el anbakes, aned in the coneentraticong of cortmin nobeents i bireast omilk
Meverthedess, hese compurisons oo suggest that commplementary divts Tor
infants agedl between 8§ and 12 months oF e from both developing and mone
AallTuenl coumbries are rming at least o aeon, gine, aned peobabby calean 12, 14

Are These Dictary Inadequacies Associated with
Micronutrient Deliciencies during the Complementary
Feeding Period?

[t 15 eviclent from the digscussion above That deficits in bothe ehio guaniaes
and gquality ol camplomentary foods contribte e e coexisteiese of severa

Imicromitrient defivityg, Noeydaptheless, stiddies gxamining  interrelationships
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nuteient deficiencivs i weianlings, notably jeon, e, vitgnin A, aud rbotkivin,
avattable Franlt are surmmarizesD o balle 2 ESS8] Note that at least o (hird
o Thes edadans i sdeh desirloging country represel e Dave low h+-|||i>ginhi=|
concentrations ndirdd e of dnemis, comgured to = 4% in New dealand [16],
Iy contrast, the prevalence of dow serumdplasma retined and secian’plasms
e valtses vares markedly acvross countmes Piocheoacal i condieming
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wennilivgs wee sore Honnted |51 k000d) i the dew Zealaned stody; D% ol e
bipeast-ted] inddnts Taad Lo wrimary wdine concsntratons, BT Note thet s
of Phese presalonces date wre basedd anc obgeavatiomal stadiés o whaeh i s
diffiende o contrl for the adverse eondronmental fetors Ceog, st
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B o ddeterrnentel Tt an ierarntient seibus
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54



Al LAk

1e01E

1wy o0 Myeronatoent Thef

Aoyt

ATy

i

et of Thet

1
o

F

] = fH CIEHE =

LG PRI AES (o0 = &3 TRRROEEOTIAST] = F{EE T TS s

eyl

AT G () R (LRI
= JEE - EMINNANEEEILS, = X5

R SN

__.HnT."”_.._H _h._._“.h. :_” _”_.1..“ .._..
___n_u.u—..._..._ __.”_.l _"_ .__.__._L.C ..._.
__.,._.-_.w+,..._.r._ _.._...._ :_ ._.._m ..._..

progaolag s dsy
] I Y A

% LA C4H |

(A5 RIRTE T TR )

M SAL AT e E
R RRETEIAEIET R U W |
w..u_..“._..._.____. ."___m _‘._u._.___u.__.____._

|

S

LLLATE L T 0070

S
AL S )

[ESLL T =
AR L |

=i
LAY L
s UPAE 5y |

i e
LI AT B LERE R HIRE RS

=EUPAL LY L LA |
i | T b s TR ER e

[Ed

St

RN G A S e |

THES a1 M e 1 [ B |

] S A

_.:-_.._. _".....”__ _1

ST N T e
skl i Ay

A, B S TGl (G i e
(L ALEN el WLy (S TR TR

[REURTRT Lt LN T RET AR
(e I T 5 Y O N R R T R
Sl Ul LS L R L
AT SNILILA

HETLE PRt Ll LLn
TRA AL

WS Spns

il _

b £T 4

SLpLInn SL
TN R RIS TRTY SET LY

Rk

B
i

FALT

s
111

i

[ | st |

LS A et e
b o IR B LR AR L B

fisg:] NipesrgaTy

MRLHALHE LY

[1§] gy

LLITED,

(B BRI RE TR B et f i o S RA R R B R el S 1A 6 W g 0 e B o e L T A R P = {1 F i

-

HE



Etteer of Dictary Adepeaey one:-Micromutrien) Drefleisnens

H-12 misnrks, gerum feEritin weas positivelyassociatied withe meakes ol tron ard
vitarian O bt negatively with caleivm ponk distar Ober [1G], while Tz
wiks significantly associted with thee proportion arcd absologe amooin: ol
ey peevicded by mear (Ferguson Bl personal conmmungy: ldine intakes
comthel pod Teeealerslated becanse of the paooeity of Clata o Lhe iodiess conten
al cogeplermetitary foods in New Seadand,

Some randomied weds with nyderonntment suppletaents or fortifieants
nolataby iron, zine, andfar vitsmin A, providiasd siogly or 1o AT, b
cennonstrated swmticant reduetions i the prevalence of Bochemiesl e
pgeiont dediciencies: boasal on bemaglebg, feentin, semam retinod and plasma
s v lerions i the prevalense ol low abolevin bioe bemieal imebees B ol
Vs popiorted] BEEE Tncssomae Bor gier all of thess studies, upproveents m
faietiong) ouleormies, pndnly groavtty Tevee sdsor been cepeorred aller srppapale
Pl o Tortifeation withosinggie [0, 3%, 309 or mulaple miceometrients [545,
b kL], e penclitgd arcthe smernnntrionis, shdy gronp, aqnd thie selting; Ll
atilies Teove Heen snmanactzed elsewhere 6, 44) Table & sianmarizes i
available efficacy trials OF muliple misromtrients as supplements oF
fihr s Phat Ty pdisied Pt Bt becreaeal aoedices ol @eowady |-

Thies pesstalta ann tahless 4 and S confirm that beoehesical mlerortrient ded
creneivs, wotably iron, gine, sl vitdnin As o exist amongd wennlings, some-
times concurrend by i sore sertings, anchaces b lsast o paet by aderort vend
maddeguuieessdurig. the complemeniary Feeecding: pertod;, Neser hittess, Lhe
resfts Dave not been consistent. Inoche sigle nucrenatpent sgppiement ar
Fortitican studies, some of the discordant reswlis vy e dae e part toPhe
corgiston e af povltiple rdovomateent defieieneies, which ey suppress e
afFeet, af the plerannteient uesler @ady iF e 5o e fest lieoting miers
utetenl 361 Additional faetars Lhal megy dlso play o eale b both theesig e
and maltiple pierenutrient supplement ar fetificant teaks inebucds dilter-
epn e ey initial s aned outeiiioad status ol dndants, daration ol pirarvenior,
form and lesed al Suppbenents ar fortificants, siudy desipn anadeguate sangile
iere A constealigs onograwth e 1o mlecton, prenilal facties, del
parenteral size [45)

Conclusions amd Recommendations

It dsappEecnr that inadeguadcies i eongealeinm, andeaine consistently arise
ity cimplemmentdry dicts used i both developing aod alfuent cantries: [n
SO pemnties, delielts o cortanm vilamines {CLg. VI A, prbsealTavinn, teiaein,
vitsmieny B3y el aodinge aond selenm way also o oceur, depenching on e
clietiary stapde ised wed e soil jodine and gelenium leyeks,

Newvert nsess, studies examining inferrelatinnships betwern dietary and
biceheraical mieronuteient dedt amang weanhings, sl adveese funenienal
health oulcomes ee Hmited
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meveral non-nureitional Cietors, notably infecton_ are Enown oo dxpeerbato
cortuin rdceratateient deficieney states i weandings, and confound ol
eediticnshing s, Hence st aelecuate idakes: OF readily sevailabile poderg-
nibrients i compenentary foods adisne may nal necessarily eosuare opitin)
graw(h, health and devedoproent ducing inloes sl sary chaddhood

o weeomplishe thee Taller, a comprehonsive and ftogratod Spproach s
eeded. Buch an approdeh shsuld eonptbasize nateition prlor ool during
pregnaney, protnote pxelusive hreast-foeding mor about £ menthy, follower
b e e of miicegnnirient-dense comgplementary fonds, anil It porste el foe-
P noabribioee and health education messsges . Undy when s oombination of suel
sl rlegies ssarsed can optimal prowt b heslib, matorand eogrotive develoapmein
e ardaney ancd early ehaldbood modevelopang countemes B expiectod
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