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Insaniarin memelilerde oldugu gibi, biiyiime ve gelismeleri icin kendi tiiriindeki annelerinin
siitii ve ayrica kendi annelerinin siitii temelde gereklidir. Kapsadigr vitamin ve mineraller
olarak yeterli ve etkin dengeli olarak sunulmakta, yasina gore, gelismesine gore dedisim
olusur. Bagz maddeler anne besini ile ilgili iken, cogunink anne deposunu kullanarak yeterli
boyutta olur. Miktar dedil, biyolojik yararlanim, fayda temelinde bakildiginda, miktar ag
gibi olsa bile etkin gerektigi kadar doza nlasmaktadsr. Temel olarak fazla olsun denildigi
gaman ise bazi patojen bakterilerin jiremesi, barsak sorunlare ilk planda giglenmefktedir.

aglik yeterli ve dengeli beslenme ile, gereken vitamin ve minerallerin alinmasi sayesinde
olusmaktadir. Bu agidan anne siti en ideal oldugu belirgindir. Miktar olarak karsilastirma dogru
ve yeterli degildir ki fazlasi zararli olabilmektedir.

Anne sltindeki demir az degil, fazla eklenmesi ile emilim bozulur ve barsakta patojen bakteri
Ureyebilir.

Degerlendirmeler gereksinime gore yapilmali ve her bebek, infant icin yasina, durumuna goére
irdelenmelidir.

Ozet

Anne sitiindeki demir, ¢cinko gibi minerallerin emilimi

Amag: Anne siitii, annenin diyetindeki degisikliklerden bagimsiz olarak gogu mineral miktar! agisindan
stabildir. Anne siitii biyoyararlanimini optimize edebilmek igin igerdigi minerallerin emilim kapasitesi,
emilimlerini etkileyen faktorler ve minerallerin birbirleriyle etkilesimi iyi bilinmelidir. Bu yazida anne
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siitiindeki demir, ginko, kalsiyum (Ca) ve fosforun (P) emilim 6zellikleri ve etkileyen faktorler lizerinde
durulacaktir,

Girig: Demir; miktar olarak diisiik gibi g6zlense de bagirsaktan kolay emilir ve demir depolarina
mobilize olur. inko; siitte zamana gore farkliliklar gosterse bile, gerekeni biyolojik yararlanim ile
saglamaktadir. Ca ve P viicut mineral igeriginin 6nemli bir kismini olusturur ve doku ve kemik
formasyonu igin esansiyeldir. Ince bagirsaktan aktif olarak emilirler.

Yorum ve Sonug: Vitamin ve mineraller doz olarak karsilagtirma yerine, biyolojik yararlanim boyutuna
bakmak gerekir. Fazlasinin daha iyi oldugu degil, bazi etkisizlesmesi s6z konusu olabilir.

Anahtar Kelimeler: Anne siitii, siitteki demir, ginko, kalsiyum ve fosfor

Outline

The Absorption of Minerals, from the Mother’s milk, like Iron, Zinc
AIM: Mother's milk is mostly stable, not effected from the mother nutrition, except some
others. Especidlly iron, zinc, calcium and phosphor is the main considerations.
Introduction: When encountered the evaluation with other milk, biological availability must be
considered. Thus, some are cooperative for each other, so, even increase or decrease diminished
the balanced, so consider the efficiency, not the amount.
Notions: Iron: even the amount is decreased, the absorpsiyon, and metabolic beneficence to body is
facilitated. Zinc; differentiated the amount, thus, bioavailability is more active for the benefit.
Calcium and phosphorus; important for the mineral deposition and other cellular reactions, digested
actively and be useful at this amount and comparable for the ratio.
Conclusion: The comparison will not according to dose, amount, the bioactivity must be encountered.
Benefit is the prime factor to be considered on.

Key Words: Mother's milk, iron, zinc and calcium, phosphorus

Anne sUtundeki demir, cinko gibi

minerallerin emilimi
Sabriye Yaman, Korkut

Anne siitii, annenin diyetindeki degisikliklerden bagimsiz olarak ¢ogu mineral miktar
agisindan stabildir. Anne siitii biyoyararlanimini optimize edebilmek i¢in igerdigi minerallerin
emilim kapasitesi, emilimlerini etkileyen faktorler ve minerallerin birbirleriyle etkilesimi iyi

bilinmelidir. Bu yazida anne siitiindeki demir, ¢inko, kalsiyum (Ca) ve fosforun (P) emilim
ozellikleri ve etkileyen faktorler tizerinde durulacaktir.

DEMIR

Anne siitiiniin demir icerigi nispeten diisiiktiir (0,2-0,4 mg/l) (1). Demirin 1/3’{, anne siitiiniin
lipit fraksiyonunda, 1/3’1 sulu fraksiyonunda ve %10°u kazeinle birlesmis durumda bulunur.
Anne siitiindeki demir, hem demirine gére emilimi daha az olan non-hem formundadir. Non-
hem demiri, ¢oziinmeyen Ferrik (Fe*®) tuzlardan olusur ve emilim igin Ferroz (Fe*?) forma
doniistiiriiliir.
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Maternal demir alim1 ya da maternal serum demir diizeyleri, anne siitiiniin demir icerigiyle
iliskili degildir. Boylece, annede demir eksikligi anemisi olsa bile, siitiindeki demir diizeyleri
sabit kalmaktadir.

Anne siitiiniin demir igeriginin diisiik olmasini1 kompanze edecek sekilde, anne siitii demiri diger
demir kaynaklarina oranla infantlar tarafindan bagirsaktan daha kolay emilir (2). Siit
cocuklugunun ilk yarisi boyunca term infantlarin demir ihtiyaglari, infantin demir depolarinin
mobilizasyonu ve anne siitiiniin kombinasyonu sayesinde karsilanir (3). Siit ¢ocuklugunun
ikinci yarisinda, sadece anne siitiiyle beslenen bebegin diyetinde, demir biiyiik olasilikla kisitl
kalir ve demir suplementasyonu gerekir. Dogumda diisiik demir depolariyla dogan prematiire
infantlar ise daha erken demir suplementasyonuna ihtiya¢ duymaktadir (4,5).

Demirin baslica emilim yeri duodenumdur, daha az miktarlarda mide ve jejunumdan da
emilebilir.  Demir emilimini regiile edebilme yetenegi gelisimsel doneme baghdir. 6 aylik
infantlar demir emilimini iyi regiile edemezlerken 9 aylik infantlar, diyetle alimi1 azaldiginda
demirin emilimini 6nemli derecede arttirabilmektedir (1).

Infantlarda anne siitiindeki demirin biyoyararlanimi %50, karisik yiyeceklerdeki demirin
biyoyararlanimi yaklasik %10 olarak tahmin edilmektedir. Peru’da yapilan, anne siitii alan ve
yaklasik %50’sinde demir eksikligi olan infantlarda demir emiliminin arastirildigi bir
caligmada, anne siitinden demir emilimi 5-6 aylikken yapilan 6lgiimlerde %43, 9-10 aylikken
yapilan 6l¢iimlerde %52 bulunmustur (6). Benzer metotlar kullanilarak Isvec’te beslenmesi iyi
olan ve anemik olmayan infantlarda demir emilimi arastirillmistir (1). Bu g¢alismada anne
stittinden demir emilimi 6 aylik infantlarda %14, 9 aylik infantlarda %26 bulunmustur. Ayni
calismada 9 aylik ve demir destegi almakta olan infantlardan yapilan 6l¢timlerde anne siitiinden
demir emilimi, demir destegi almayanlardan daha diisiikk rapor edilmistir. Peru’da yapilan
caligmada serum ferritin ve demir emilimi arasinda negatif korelasyon bulunmustur. Bu negatif
korelasyon, muhtemelen ¢alismadaki infantlarin demir eksikliginin olmamasindan dolayi,
Isve¢’te yapilan ¢alismada tespit edilmemistir. Bu ¢alismalar gdz oniine alindiginda demir
emiliminin, demir eksikligi durumunda artacak sekilde diizenlendigi sdylenebilir (7). Demir
diizeyleri normal olan infantlarda ise demir emiliminin azaltilmasi1 seklinde diizenlenmesi
eriskinlerdeki kadar net degildir. isveg’te yapilan ¢alismada 6-9 aylik infantlardan demir destegi
alanlar incelendiginde, anne siitiinden demir emilimi %12-17, bu infantlarin demir destegi
olarak aldiklar ferrosiilfat karistmindan demir emilimi ise %7-8 olarak bulunmustur.

Inek siitii bazli formulalarda demir emilimi, anne siitiindeki demirin emilimine gére daha
diisiiktiir. Bunun bir kisim nedeni inek siitii proteinlerinin demir emilimi {izerine inhibitor etki
gostermesindendir (8). Bir ¢calismada bu inhibitor etkinin inek siitiindeki a-s-kazein ve kazeino-
fosfopeptidler nedeniyle oldugu gosterilmistir (9).

Demirin bagirsaktan emilimi diger bazi mineraller tarafindan etkilenebilir.

Cinko ile demir, bagirsaktan emilim igin ayni yolaklar1 kullanmaktadir. Bu nedenle ¢inko
suplementasyonu demir emilimini negatif etkileyebilmektedir. Demir ve ¢inko arasindaki bu
etkilesim Klinik ¢alismalarda arastirilmis, birbirinden farkli sonuglar rapor edilmistir. Sadece
demir suplementasyonu verilenlerin ¢inko durumunun arastirildigi derlemede incelenen 10
calismadan 9’unda, demir suplementasyonunun serum g¢inko tizerine etkisinin olmadigi
gosterilmistir (10). Demir ve ¢inko suplementasyonunun birlikte yapildiginda etkilerinin
arastirlldig1 derlemede, incelenen 5 ¢alismadan 3’iinde, ¢inkonun demir suplementasyonunun
etkisini azalttigi gosterilmistir (11).

Emilim ¢alismalarinda, kalsiyumun demir emilimi iizerine potent bir inhibitér oldugu
gosterilmistir  (12). Bu nedenle bazi arastirmacilar, siit i¢iminin ya da kalsiyum
suplementasyonunun demirden zengin yiyeceklerle ayn1 anda yapilmasindan kagimilmasini
tavsiye etmistir. Diger yandan kalsiyum suplementasyonun demir durumuna etkisinin
olmadigini gosteren klinik ¢alismalar da mevcuttur (13).
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Asit pH demir emilimini kolaylastirdigindan, antiasit ilag uygulamasmin demir emilimini
azaltabilecegi goz oniinde bulundurulmalidir. ilaveten, tamamlayici gidalara gegildiginde
yiikksek posa igerikli gidalarin kullanilmasi1 da anne siitiindeki demir emilimini olumsuz
etkileyebilmektedir (14).

CINKO

Anne siitiindeki ¢inko miktar1 6nemli derecede degisiklik gostermektedir. Kolostrum 8-12 mg/I,
7. glin anne siitii 3-6 mg/l ¢inko igermektedir. Bu degerler hayatin ilk ayinda 1-3 mg/l kadar
hizlica azalir. Anne siitiindeki ¢inkonun yiiksek biyoyararlanimi vardir ve gestasyon haftasina
gore diisiik dogum agirlikli (SGA) ve diisikk dogum agirlikli infantlar harig, siit gocuklugunun
ilk yaris1 boyunca anne siitiiyle beslenen saglikli infantlarin ihtiyacini genellikle karsilar.
Mineral destegi alan kadinlarin siitiinde ¢inko igeriginde net bir farklilik bulunmamaktadir (1-
3).

Cinkonun bagirsaktan emilimi, diisiik molekiil agirlikli ¢inko baglayici ligand tarafindan
kolaylagtiritlmaktadir. Bu emilim, net olarak viicuttaki mevcut ¢inko durumu tarafindan
diizenlenmez, daha ziyade alinan ¢inkonun belli bir orani absorbe edilir. Fakat term bebeklerde,
serum ¢inko konsantrasyonu azaldiginda ¢inko emilimi artar, ¢inko depolar1 mobilize olur ve
boylece klinik olarak eksiklikten korunur. Bu nedenle ¢inko eksikligi preterm yenidoganlarla
ilgili bir durum olarak goriilmektedir (18,19). Prematiire bebeklerin yetersiz depoyla
dogmasinin yani sira, immaturite nedeniyle absorbsiyon kapasitelerinin de diisiikk olmasi,
biiyiime igin yeterli ¢inko seviyelerini siirdiirmelerini zorlagtirabilmektedir (20).

Formulada c¢inko konsantrasyonunun daha fazla olmasmna ragmen, formulayla
karsilagtirildiginda (%20), anne siitiinden ¢inkonun net emilimi (%60) onemli derecede
yiiksektir. Fortifiye preterm anne siitiinde emilim hafif derecede azalmakta ise de mineral
ilavesinden dolay1 net emilim daha yiiksek olmaktadir (19).

Diger baz1 nutrientler ¢inkonun bagirsaktan emilimini etkileyebilmektedir. Orta zincirli yag
asitleri ¢cinkonun emilimini arttirmaktadir (21). Folik asit, ¢inko ile selasyon olusturdugundan,
folik asit suplementasyonunda ¢inko emilimi azalmaktadir (22).

Cinkonun anne siitiinden absorbsiyonu konusunda g6z 6niinde bulundurulmasi gereken diger
bir nutrient A vitaminidir. Siddetli A vitamini eksikligi, ¢cinko baglayan proteinin sentezini
degistirerek ¢inkonun absorpsiyonunu ve lenfatik transportunu azaltabilir (23-25). Bu etki,
vitamin A igeren multivitamin ftriinleri ve fortifiye anne siitii alan yenidoganlarda ¢inko
suplementasyonu yapildiginda g6z 6niinde bulundurulmalidir. Diger yandan bu durum, ¢inko
eksikligi diisiiniilen yenidoganlarda ¢inko suplementasyonuna ilaveten vitamin A
suplementasyonunun da degerlendirilmesini gerektirir. Fakat preterm yenidoganlarda ¢inko-
vitamin A etkilesimiyle ilgili deliller hala zayif kalmaktadir.

KALSIYUM VE FOSFOR

Anne siitiindeki 2 énemli mineral olan kalsiyum Ca ve P viicut mineral iceriginin 6nemli bir
kismini olusturur ve doku ve kemik formasyonu icin esansiyeldir. Ince bagirsaktan aktif olarak
emilirler.

Bagirsaktan Ca emilimini saglayan en énemli etken D vitaminidir. Giinliik Ca gereksiniminin
arttig1 veya diyette az oldugu durumlarda bagirsaklardan emilen Ca orani artar. Bagirsak
limeninden Ca emilimini kontrol eden diger faktorler liimendeki Ca iyonu konsantrasyonu, yag
asitlerinin varhigidir. Kisa ve orta zincirli yag asitleri Ca emilimini arttirirken, uzun zincirli yag
asitleri emilimi azaltir. Ozellikle prematiireler, safra asitlerinin relatif yetersizligi ve
olgunlasmamis enterohepatik dolasim nedeniyle, uzun zincirli yag asitlerini absorbe edemezler
ve boylece kalsiyum emilimi olumsuz etkilenir. Askorbik asidin, bazi aminoasitlerin, asit
ortamin da Ca emilimini artirict etkileri vardir. Alkali ortam dolayistyla antiasit kullanimi ise
Ca emilimini azaltir. Paratiroid hormon aktivitesi ise, D vitaminini aktiflestirerek bagirsaktan
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hem Ca hem de P emilimini arttirmaktadir. Anne siitiindeki laktoz da Ca emilimini
artirmaktadir.

Anne siitiindeki Ca’nin biyoyararlanimi yiiksek oldugundan yaklasik %60°1 emilirken,
formuladan emilen Ca oran1 %40°dir (26,27). Maternal Ca alim miktar1 anne siitiindeki Ca
miktarini etkilememektedir (28).

Fosforun bagirsaktan emilimi, Ca ile kiyaslandiginda daha kolaydir. Ancak ayni ortamda fazla
miktarda kalsiyum varsa emilimi yavaslamaktadir. Ciinkii kalsiyum hemen daima erimeyen
kalsiyum fosfat bilesikleri olusturma egilimi gostermektedir. Olusan bu bilesikler
bagirsaklardan emilmeyerek fegesle atilmaktadir. Bu durum, anne siitiiyle beslenen infantlarda
bu minerallerin suplementasyonunda g6z 6niinde bulundurulmalidir.
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Konu ile ilgili Kaynaklar/Literatir Verileri

1) Vitamins & other supplements for breastfeeding mothers
http://kellymom.com/ages/tandem/mom-vitamins/
By Kelly Bonyata, IBCLC

If you eat a reasonably-well balanced diet, vitamin supplements are not considered necessary for breastfeeding mothers.
This is even true for mothers who are eating for three during tandem nursing, or while breastfeeding during pregnancy (see
Nutrition for mom in our Nursing During Pregnancy and Tandem Nursing FAQ).

According to Nutrition During Lactation (Hamosh, 1991):

“The evidence does not warrant routine vitamin-mineral supplementation of lactating women... Encourage lactating women
to follow dietary guidelines that promote a generous intake of nutrients from fruits and vegetables, whole-grain breads and
cereals, calcium-rich dairy products, and protein-rich foods such as meats, fish and legumes. Such a diet would ordinarily
supply a sufficient quantity of essential nutrients... Encourage sufficient intake of fluids — especially water, juice, and milk —
to alleviate natural thirst. It is not necessary to encourage fluid intake above this level... Calcium, multivitamin-mineral
supplements, or both may be advised when dietary sources are marginal and it is unlikely that appropriate dietary practices
will or can be followed.”

What if | do NOT eat a reasonably-well balanced diet?

Except in special circumstances, women in developed countries are not likely to have nutritional deficiencies that will affect
their milk.

The Recommended Intakes (RI) for nutrients have a wide safety margin built in — if you do not meet the Rl for a nutrient, it
does not mean that you are deficient. If a mother does not get adequate amounts of certain nutrients (such as vitamin B6,
vitamin B12 or iodine) it can decrease nutrient levels in her milk, however this is usually only a problem in areas of
malnutrition. The best solution in such cases is to improve or supplement the mother’s diet. For other nutrients (including
folic acid, iron, calcium, copper, magnesium, zinc) milk levels will be fine even if the mother’s intake is too low.

e  The nutrients most likely to be of concern for a woman eating an average (unsupplemented) American diet of 2700
calories per day are calcium and zinc. However, your intake of calcium or zinc does not affect breastmilk levels of
these minerals, so if supplements are needed, they are for your benefit — not baby’s.

(Hamosh, 1991; Lawrence & Lawrence, 2005)

e  For mothers who are cutting calories:

Mothers who get 2200 calories per day may need extra calcium, zinc, magnesium, thiamin (vitamin B1), vitamin B-6
& vitamin E.

Mothers who get 1800 calories per day may need extra calcium, zinc, magnesium, thiamin, vitamin B6, vitamin E,
folic acid, riboflavin (vitamin B2), phosphorus and iron.

Breastmilk levels of calcium, magnesium, phosphorus, zinc, iron and folic acid are fine even if your diet is deficient. If
supplements are needed, they are for your benefit — not baby'’s.

Levels of B vitamins in breastmilk are related to the mother’s intake, but a deficiency in the mother serious enough to
affect her breastfed baby is very rare in the United States.

(Hamosh, 1991; Lawrence & Lawrence, 2005)

e  Mothers who eat no animal products or are otherwise at risk for vitamin B-12 deficiency need to get adequate
amounts of vitamin B12 from supplements or fortified foods.

e  Mothers who have little exposure to sunlight need to get adequate amounts of vitamin D from supplements or
vitamin D-rich foods.

e  Mothers who smoke cigarettes may benefit from additional iodine.
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What if | would like to take extra vitamins or other nutritional supplements? Is this safe?

e  Most mineral supplements (e.g., iron, calcium, copper, chromium, zinc) taken by the mother do not affect breastmilk
levels.

e  Water soluble vitamin supplements (e.g., B vitamins, vitamin C) taken by the mother usually increase breastmilk
levels. Breastmilk levels of some water soluble vitamins, such as vitamin C, only increase up to a certain point, then
remain steady — even if mom increases her dose.

e  Fatsoluble vitamin supplements (e.g., vitamins A & E) taken by the mother can concentrate in human milk, and thus
excessive amounts may be harmful to a breastfeeding baby.

e  The safety of herbs and other nutritional supplements should be evaluated on a case-by-case basis — some are safe
and some are not.

Comment/Yorum

Eng

The vitamins, minerals and herbeverium must be considered from Food, Drug Administration
web side in order to be safe, benefit or harm. Nothing must be given as if useful.

TR

Anne vyeterli ve dengeli beslenmesi, gereken siviyi almasi ile ayrica ek destege gereksinim
yoktur. B12 ve iyot besinlerden alinmadiginda anne sitiinde azalir, ancak folik asit, demir,
kalsiyum, bakir, magnezyum, ¢inko gibi mineraller yeterli alinmasa bile siitte yeterince bulunur.
2700 Kalori yeterlidir. 2200 Kalori ve daha distk alanlar ile takviye gerekli ise; ekstra kalsiyum,
¢inko, magnezyum, B1, B6 ve E vitamini eklenmelidir. 1800 Kalori alanlar igin; ayrica folik asit,
B2, fosfor ve demir eklenmelidir. Yeterli dengeli beslenen annelere verilecek destek bebege
degil anneyedir. Vegan olanlar icin ayrica B12 giindeme gelmelidir. Glinese ¢ikmayan annelere
D vit veya D vitaminden zengin diyet gerekebilir. Sigara icen annelere de ekstra iyot faydalidir.
Ekstra destekler givenli, emin midir? Bazi alinan maddelerin anne sitiini etkilemez. Suda
eriyen vitaminler ve C vitamini alinmasi ile siitte artarlar. Yagda eriyen vitaminler ise fazlasi
zararli olabilir. Bazi dogal ve bitki ekstreleri faydal ve zararli olabilir, her biri icin mutlaka FDA
arastirmasi yapilmalidir.

2) Nutrient by Nutrient Why Breast is Best
http://lwww.askdrsears.com/topics/feeding-eating/breastfeeding/why-breast-is-
best/nutrient-nutrient-why-breast-best

August 8, 2013 drsearsinstitute Why Breast is Best 2 Comments
Nutrient by Nutrient Why Breast is Best
Milk is milk, right? Mammals make it (humans are mammals) and babies drink it. There’s more to the story than that. Each
species of mammal makes a unique kind of milk, which meets all the nutritional requirements of its offspring at the beginning
of life. Each species’ milk has specific qualities that insure the survival of the young in a particular environment. This principle
is known as the biological specificity of milk. Mother seals, for example, make a high-fat milk because baby seals need lots of
body fat to survive in cold water. Since brain development is crucial to the survival of humans, human milk provides nutrients
for rapid brain growth.
No matter what animal it comes from, milk contains the basic nutritional elements of fats, proteins, carbohydrates, vitamins,
and minerals. Let’s look at each one of these nutrients in human milk, comparing them to the same nutrients in formula or
cow milk, so you can further appreciate how your milk is custom-made to meet the needs of your baby.
Unique nutrition for unique humans. As hormones levels change in the days after birth, the mother’s body starts to make
more plentiful amounts of milk. Colostrum gradually changes into mature milk—the stuff babies have been thriving on for
thousands of years. Milk’s basic ingredients are fat, proteins, lactose, vitamins, minerals, and water. This is true of milk from
all kinds of mammals. Yet, the proportions of these ingredients differ, as do the kinds of protein and fat. This is what makes
each species’ milk uniquely suited to its young. It’s also why cow’s milk and cow’s milk-based formulas are not the ideal food
for human infants.
High Quality Protein
Protein is a prime example of how human milk is unique nutrition for human babies. Human milk is low in protein, at least
when compared with the milk of other species, especially cow’s milk. This isn’t a nutritional deficiency; there are good reasons
for this. Human infants are designed to grow slowly. While it’s important for humans to develop strong bodies, even more
important is brain development and the learning of social skills. The experiences that shape the brain come from close contact
between mother and baby when baby is held and carried. If human infants doubled their birthweight in less than 50 days the
way baby calves do, and then continued growing, how could their mothers carry them and talk to them and keep them close?
Baby cows need to learn where to find the best grass in the meadow; baby humans need to learn how to work with others
so that everyone’s needs get met.
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Though the protein content of human milk is generally low, the types of amino acids that make up these proteins are
important. One particular amino acid, taurine, is found in large amounts in human milk. Studies show that taurine has an
important role in the development of the brain and the eyes. The body can’t convert other kinds of amino acids into taurine,
so its presence in human milk is significant—so significant that some formula manufacturers have begun adding it to artificial
baby milks.

If you let milk stand out of the refrigerator and sour, you will see that milk proteins fall into two categories, curds and whey.
(Remember Miss Muffet?) The curd portion, the casein proteins, are the white clots; the liquid is the whey. Cow’s milk is
mostly casein protein, which forms a rubbery, hard-to-digest curd in babies’ tummies. Human milk has more whey than curd,
and the curds that are formed are softer and more quickly digested. Breastfed babies get hungry sooner than babies who are
formula-fed because human milk proteins are digested so efficiently. It doesn’t take as much energy to digest human milk as
it does to digest formula. Frequent feedings also ensure that human babies get lots of attention from their mothers.
Self-Digesting Fats

There’s another reason why babies digest human milk so quickly: the fat in human milk comes with an enzyme, lipase, that
breaks the fat down into smaller globules so this important nutrient can be better absorbed into the bloodstream. Fat is a
valuable source of energy for babies, so the presence of lipase makes the fat in human milk more available. This is one of the
reasons human milk is so good for premature babies, who need lots of energy to grow but whose digestive systems are very
immature.

A changing nutrient for changing needs. The fat content of human milk changes constantly. Typically, fat levels are low at the
beginning of a feeding and high at the end. Babies nurse eagerly to get the low-fat, thirst-quenching foremilk, then slow down
and linger over the high-fat dessert at the end of their meal. Babies who nurse again soon after the end of the last feeding
get more high-fat milk, so babies who breastfeed more frequently during a growth spurt get more calories. Longer intervals
between feedings bring down the fat content of the milk stored in the breast. This nutritional fact of human milk is one of
the many reasons why the rigid 3 to 4 hour scheduled style of feeding is biologically incorrect.

Smarter fats. The special kind of fat in human milk is important to brain development. As newborn babies grow, the nerves
are covered with a substance called myelin which helps the nerves transmit messages to other nerves throughout the brain
and body. To develop high-quality myelin, the body needs certain types of fatty acids—linoleic and linolenic—which are found
in large amounts in human milk.

Vitamins and Minerals

The vitamins and minerals listed on the formula can are no match for those in the milk made by mom, even if milligram by
milligram comparisions suggest otherwise. When formula researchers want to know how much of a particular vitamin or
mineral babies need each day, they look first at how much of that nutrient is present in human milk and how much milk a
baby of a given age takes in a day. But just doing the math doesn’t tell the whole story. More important than the amounts of
nutrients in the milk is the amount that is available for the infant to use, a nutrient principle called bioavailability. The
bioavailability of a nutrient is influenced by many factors, including its chemical form and the presence of other substances.
The three important minerals calcium, phosphorus, and iron are present in breastmilk at lower levels than in formula, but in
breastmilk these minerals are present in forms that have high bioavailability. For example, 50 to 75 percent of the iron in
breastmilk is absorbed by the baby. With formula, as little as four percent of the iron is absorbed into baby’s bloodstream.
To make up for the low bioavailability of factory-added vitamins and minerals, formula manufactures raise the
concentrations. Sounds reasonable, right? If only half gets absorbed by the body, put twice as much into the can. Yet, this
nutrient manipulation may have a metabolic price.

Baby’s immature intestines are required to dispose of the excess. Meanwhile, the excess unabsorbed minerals (especially
iron) can upset the “ecology of the gut,” interfering with the growth of healthful bacteria and allowing harmful bacteria to
flourish. This is another reason formula-fed infants have harder, more unpleasant smelling stools.

To enhance the bioavailability of nutrients, breastmilk contains facilitators — substances that enhance the absorption of other
nutrients. For example, vitamin C in human milk increases the absorption of iron. Zinc absorption is also enhanced by other
factors in human milk. In an interesting experiment, researchers added equal amounts of iron and zinc to samples of human
milk, formula, and cow’d milk, and fed them to adult volunteers. More of the nutrients in the human-milk sample got into
the bloodstream compared to the formula and cow’s milk. In essence, breastmilk puts nutrients where they belong —in baby’s
blood, not in baby’s bowels.

Hormones and Enzymes

Every year medical journal articles describe more valuable substances discovered in human milk. Scientists are only beginning
to write the story on other factors in human milk that may be important to baby’s growth and development. For example,
other enzymes besides lipase are available to aid infant digestion. Epidermal growth factor, present in human milk in
significant amounts, may promote the development of tissues in the digestive tract and elsewhere. Other hormones in milk
may influence a baby’s metabolism, growth, and physiology. The effects may be subtle, but they may also have far-reaching
implications. Being breastfed has advantages that reach into adulthood. Science is only beginning to learn what these benefits
are.

Comment/Yorum
Eng
Each mother’s milk is for her infant, from birth to at least 6 months to even 2 years of age.
TR
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Her tirin annesinin siitl o tire 6zgidir ve kendi bebegine faydalidir. Protein ylksek kalitelidir,
diger proteinler yikima giderken, tam faydalanir. Orani inek siitiine gbre yari yariya olsa da
kapsadigl, 6rnegin taurin, diger stlerde yoktur. Anne siitli yavas biy(tir ama beden gli¢lidar.
Sahip oldugu enzimler sayesinde, kendi kendine sindirilir ve emilirler. Degiskenlik gosterir ve
3-4 saatte bir beslenme kural gecerli kabul edilemez. Vitamin ve minerallerin miligram olarak
karsilastirilmasi dogru olamaz, daha etkin emilimi s6z konusudur, biyoyararlanimi yiksektir.
Bebegin sindiremeyecegi maddeler, ornegin demir, bagirsak ekolojini bozar. Emilimi
kolaylastiricilar anne siitinde vardir. Anne sitiinde olan hormonlar ve enzimlerin degeri
belirgindir; metabolizmasi, blylimesi ve fizyolojisine katki saglar.

3) Iron, zinc, and copper concentrations in breast milk are

independent of maternal mineral status1,%?
http://ajcn.nutrition.org/content/79/1/111.full

Magnus Domell6f, Bo Lonnerdal, Kathryn G Dewey, Roberta J Cohen, and Olle Hernell
Abstract
Background: Little is known about the regulation of iron, zinc, and copper in breast milk and the transport of these minerals
across the mammary gland epithelium.
Objective: The objective was to study associations between breast-milk concentrations of iron, zinc, and copper and maternal
mineral status.
Design: Milk samples from 191 Swedish and Honduran mothers were collected at 9 mo postpartum. Iron, zinc, and copper
concentrations were measured by atomic absorption spectrometry. Blood samples from mothers were analyzed for plasma
zinc and copper and 4 indexes of iron status: hemoglobin, plasma ferritin, soluble transferrin receptors, and zinc
protoporphyrin. Complementary food energy (CFE) intake was used as an inverse proxy for breast-milk intake.
Results: Mean (+SD) breast-milk concentrations of iron were lower in the Honduran than in the Swedish mothers (0.21 + 0.25
compared with 0.29 + 0.21 mg/L; P < 0.001), and mean breast-milk concentrations of zinc and copper were higher in the
Honduran than in the Swedish mothers [0.70 + 0.18 compared with 0.46 + 0.26 mg/L (P < 0.001) and 0.16 + 0.21 compared
with 0.12 £ 0.22 mg/L (P = 0.001), respectively]. Milk iron was positively correlated with CFE intake (r = 0.24, P = 0.001) but
was not significantly correlated with any iron-status variable. Milk zinc was negatively correlated with CFE intake (r = -0.24,
P = 0.001) but was not significantly correlated with maternal plasma zinc. Milk copper was not significantly correlated with
CFE intake or maternal plasma copper.
Conclusions: Milk iron, zinc, and copper concentrations at 9 mo postpartum are not associated with maternal mineral status,
which suggests active transport mechanisms in the mammary gland for all 3 minerals. Milk iron concentrations decrease and
milk zinc concentrations increase during weaning.

Comment/Yorum
Eng
The mother milk vitamin and mineral concentrations are not directly correlated with the
nutrition of the mother. This is a report concerning of this study.
TR
Anne sitilindeki vitamin ve minerallerin anne besini ile ilgili olmadigini belirten makaledir.

4) What Are the Minerals in Breast Milk?
https://www.verywell.com/minerals-in-breast-milk-431701
By Melissa Kotlen Nagin, Updated April 22, 2016
The following are key minerals present in breast milk:
e Iron, which is not diet dependent, appears in very small amounts, about 0.5 to 1 mg/liter. The absorption of this
mineral is efficient at about 50%. Most importantly, iron levels in breastfed babies are sufficient for 6 months.
®  Zincis the most sufficient trace mineral. It is crucial for the structure and activation of enzymes. There is excellent
bioavailability in breastfed babies.
®  Fluorine is present in mature milk. No additional fluoride is necessary.
e  Selenium is a significant nutrient component of the enzyme glutathione peroxidase, which metabolizes lipid
peroxidase. It is also important for the formation of teeth.
Other important minerals include:
e  Ash: The total content in milk is particular to the species and corresponds with growth rates and body structure.
This also affects the renal solute load.
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e  Most important cations: Sodium (the content in breast milk is lower than cow's milk--a sodium-limited diet is not
going to influence milk levels), Potassium, Calcium (which is available in tiny amounts, but it is very well absorbed),
Magnesium

e Most important anions: Phosphate, Chloride, Citrate

It is important to note that there are no reported cases of rickets in breastfed babies of well-fed mothers.
Comment/Yorum

Eng

The vitamins and minerals are adequate to her infants, by mother milk.
TR

Anne sitilindeki vitamin ve mineraller bebeklerine yeterlidir.

5) Establishing breastfeeding with the late preterm infant in the NICU
https://www.ncbi.nlm.nih.gov/pubmed/25573231
Briere CE, Lucas R, McGrath JM, Lussier M, Brownell E. J Obstet Gynecol Neonatal Nurs.
2015 Jan-Feb;44(1):102-13; quiz E1-2. doi: 10.1111/1552-6909.12536. Epub 2015 Jan 8

Abstract

OBIJECTIVE: To describe challenges that late preterm infants (LPIs) face with breastfeeding and to provide an overview of
current policy statements and practice guidelines that support breastfeeding for LPIs. In addition, we describe current
breastfeeding research related to the LPI and combine this research with policies and practice guidelines to provide evidence-
based recommendations to guide practice and future research in the NICU.

DATA SOURCES: Cumulative Index to Nursing and Allied Health Literature and PubMed databases.

STUDY SELECTION: Policies, guidelines, and research relevant to breastfeeding the LPI were selected if they were published
between January 1, 2009 and March 1, 2014. All documents were published in English and related to breastfeeding
management or breastfeeding outcomes for the LPI.

DATA EXTRACTION: Information from articles, policies, and guidelines were chosen for their relevance to breastfeeding the
LPI.

DATA SYNTHESIS: Policy statements and practice guidelines were reviewed to provide an understanding of breastfeeding
recommendations for the LPI. Additionally, recent research studies were reviewed and combined with the policy statements
and practice guidelines to provide practice recommendations for NICU providers.

CONCLUSIONS: LPIs require a unique set of interventions for breastfeeding success; though they might be perceived as small,
full-term infants, these infants often have greater challenges with breastfeeding than their term counterparts. Future
research should be directed at identifying and testing specific strategies that will best support this at-risk population. Findings
from this article are applicable for the LPl in the NICU as well as other care areas such as special care and transitional nurseries.

Comment/Yorum
Eng
Even preterm infants required the best nutrition as mother’s milk, with additional

supplements.
TR

Preterm infantlara tek uygun besin anne siiti denebilir, sadece takviye gereklidir.

Sunum/Slide: Anne Sutiindeki Demir, Cinko vs.

Emzir-me/Anne Siitii Kursu
19 Mart 2017, 1000 Giin
Ankara

ANNE SUTUNDEKiI DEMIR VE CINKO GIiBi MINERALLERIN
EMILIiMI

Anne Siitii

e Annenin diyetindeki degisikliklerden bagimsiz olarak cogu mineral miktari agisindan stabildir
e Anne siti biyoyararlanimini optimize edebilmek icin icerdigi minerallerin

e Emilim kapasitesi, emilimlerini etkileyen faktorler ve
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Minerallerin birbirleriyle etkilesimi iyi bilinmelidir.

DEMIR

Anne sitUnin demir icerigi nispeten dusuktur (0,2-0,4 mg/l)
Demirin 1/3’0, anne sttunin lipit fraksiyonunda,

1/3’0 sulu fraksiyonunda ve

%10’u kazeinle birlesmis durumda bulunur.

Anne sltindeki demir, hem demirine gore emilimi daha az olan non-hem formundadir.

Non-hem demiri, ¢cdziinmeyen Ferrik (Fe*3) tuzlardan olusur ve
Emilim icin Ferréz (Fe*?) forma dénisturilir.

Maternal demir alinm ya da Maternal serum demir diizeyleri ilintisizdir

Annede demir eksikligi anemisi olsa bile, stitlindeki demir diizeyleri sabit kalmaktadir.
Anne st demiri diger demir kaynaklarina oranla bagirsaktan daha kolay emilir

Sut cocuklugunun ilk yarisi boyunca term infantlarin demir ihtiyaglari,

infantin demir depolarinin mobilizasyonu ve

Anne sltinin kombinasyonu sayesinde karsilanir

Siit Cocuklugunda

ikinci yarisinda, sadece anne siitiiyle beslenen bebegin diyetinde,
Demir biyiik olasilikla kisitli kalir ve demir suplementasyonu gerekir.
Dogumda disiik demir depolariyla dogan prematire infantlar

Erken demir suplementasyonuna ihtiya¢ duymaktadir

Fe Emilimi

Demirin baslica emilim yeri duodenumdur,

Az miktarlarda mide ve jejunumdan da emilebilir.

Demir emilimini reglle edebilme yetenegi gelisimsel doneme baglidir.
6 aylik infantlar demir emilimini iyi regiile edemezlerken

9 aylik infantlar, diyetle alimi azaldiginda demirin emilimini 6nemli derecede

arttirabilmektedir

Biyo-yararlamim

Anne sitlindeki demirin biyoyararlanimi %50,

Karisik yiyeceklerdeki demirin biyoyararlanimi yaklasik %10

Anne sitl alan ve yaklasik %50’sinde demir eksikligi olan infantlarda
Anne sitinden demir emilimi 5-6 aylikken yapilan 6l¢limlerde %43,
9-10 aylikken yapilan élglimlerde %52 bulunmustur

6 aylik infantlarda %14, 9 aylik infantlarda %26 bulunmustur.

6-9 aylk infantlardan anne sitiinden demir emilimi %12-17,
Ferrosilfat karisimindan demir emilimi ise %7-8 olarak bulunmustur.

inek siitli bazli formulalarda demir emilimi, diistikliigl a-s-kazein ve kazeino-fosfopeptidler

Emilimi Etkileneler

Cinko ile demir, bagirsaktan emilim i¢in ayni yolaklari kullanmaktadir.
Cinko suplementasyonu demir emilimini negatif etkileyebilmektedir.

10 galismadan 9’unda, demir suplementasyonunun serum g¢inko Uzerine etkisinin olmadigi
Baska calismada 5 calismadan 3’Gnde, ¢inkonun demir suplementasyonunun etkisini

azalttig
Kalsiyumun demir emilimi izerine potent bir inhibitér oldugu gosterilmistir

Anne Siiti Kursu Sayfa. 318




Tiirk Diinyasi1 Uygulama ve Arastirma Merkezi Yenidogan Dergisi 379

Kalsiyum suplementasyonun demir durumuna etkisinin olmadigini gosteren calismalar
vardir

Asit pH demir emilimini kolaylastirdigindan,

Yiiksek posa icerikli gidalar da anne sitiindeki demir emilimini olumsuz etkileyebilmektedir

CINKO

Anne sitlindeki ¢inko miktari nemli derecede degisiklik gostermektedir.

Kolostrum 8-12 mg/I, 7. giin anne sutl 3-6 mg/| ¢inko icermektedir.

ilk ayinda 1-3 mg/| kadar hizlica azalir.

Mineral destegi alan kadinlarin stitlinde ¢inko iceriginde net bir farklilik bulunmamaktadir

Cinkonun bagirsaktan emilimi

Diastik molekdl agirlikli cinko baglayici ligand tarafindan kolaylastirilmaktadir.
Bu emilim, net olarak viicuttaki mevcut ¢inko durumu tarafindan diizenlenmez,
Alinan ¢inkonun belli bir orani absorbe edilir.

Term bebeklerde, serum ¢inko konsantrasyonu azaldiginda ¢inko emilimi artar,
Cinko depolari mobilize olur ve bdylece klinik olarak eksiklikten korunur.

Cinko eksikligi preterm yenidoganlarla ilgili bir durum olarak gérilmektedir
Prematire bebeklerin yetersiz depoyla dogmasinin yani sira,

immaturite nedeniyle absorbsiyon kapasitelerinin de diistiktiir

Mamalar ile karsilastirma

Formulada ¢inko konsantrasyonunun fazla olmasina ragmen

Emilim farki formula da (%20), anne siitiinden ginkonun net emilimi (%60)

Fortifiye preterm anne sitliinde emilim azalmakta ise de mineral ilavesi ile net emilim yiksek
Bazi nutrientler ¢inkonun bagirsaktan emilimini etkileyebilmektedir.

Orta zincirli yag asitleri cinkonun emilimini arttirmaktadir

Folik asit, ¢inko ile selasyon olusturdugundan,

Folik asit suplementasyonunda ginko emilimi azalmaktadir

Diger Faktorler

Diger bir nutrient A vitaminidir.

Siddetli A vitamini eksikligi, ¢cinko baglayan proteinin sentezini degistirerek

Cinkonun absorpsiyonunu ve lenfatik transportunu azaltabilir

Bu etki, vitamin A iceren multivitamin Urinleri ve fortifiye anne siitl alan yenidoganlarda
Cinko suplementasyonu yapildiginda géz 6niinde bulundurulmalidir.

Yenidoganlarda g¢inko suplementasyonuna ilaveten vitamin A suplementasyonunun
Preterm yenidoganlarda ginko-vitamin A etkilesimiyle ilgili deliller hala zayif kalmaktadir.

KALSIYUM VE FOSFOR

Ca ve P viicut mineral igeriginin dnemli bir kismini olusturur

Doku ve kemik formasyonu igin esansiyeldir.

ince bagirsaktan aktif olarak emilirler.

Ca emilimini saglayan en 6nemli etken D vitaminidir.

Gunliik Ca gereksiniminin arttig1 veya diyette az oldugu durumlarda
Bagirsaklardan emilen Ca orani artar.

Limendeki Ca iyonu konsantrasyonu, yag asitlerinin varhgidir.

Kisa ve orta zincirli yag asitleri Ca emilimini arttirirken,

Uzun zincirli yag asitleri emilimi azaltir.

Prematiirelerde emilim
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e Safra asitlerinin relatif yetersizligi ve

e Olgunlasmamis enterohepatik dolasim nedeniyle,

e Uzun zincirli yag asitlerini absorbe edemezler ve

e  Kalsiyum emilimi olumsuz etkilenir.

e Askorbik asidin, bazi aminoasitlerin, asit ortamin da Ca emilimini artirici etkileri vardir.
e Alkali ortam dolayisiyla antiasit kullanimi ise Ca emilimini azaltir.

Paratiroid Hormonu
e Paratiroid hormon aktivitesi ise, D vitaminini aktiflestirerek
e Bagirsaktan hem Ca hem de P emilimini arttirmaktadir.
e Anne siutiindeki laktoz da Ca emilimini artirmaktadir.
e Anne sutlindeki Ca’nin biyoyararlanimi yiiksek oldugundan yaklasik %60’ emilirken,
e Formuladan emilen Ca orani %40’dir
e Maternal Ca alim miktari anne sitlindeki Ca miktarini etkilememektedir

Fosforun Bagirsaktan emilimi
e Caile kiyaslandiginda daha kolaydir.
e Ancak ayni ortamda fazla miktarda kalsiyum varsa emilimi yavaslamaktadir.
e  Clinkt kalsiyum erimeyen kalsiyum fosfat bilesikleri olusturma egilimi gostermektedir.
e Olusan bu bilesikler Bagirsaklardan emilmeyerek fecesle atilmaktadir.
e Bu minerallerin suplementasyonunda gtz éniinde bulundurulmalidir.
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