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Nutrient Requirements for Infants

+ Energy requirement is determined by size, rate of
growth, activity, and energy needed for metabolic
activities

* Protein requirement:
50% for growth in the first 2 mo
declines to 11% by 2-3 years of age
* Fat provides 40-50% calorie supplies (EFA)
+ Carbohydrate: primarily lactose

» Water requirement: adequate human milk or formula
3




Dietary Reference Intakes

Age | Energy (kcallkg) | Protein (g/kg) |Calcium (mg)
0 mo~ 110-120 24 200
3 mo~ 110-120 22 300
6 mo~ 100 20 400
9 mo~ 100 1.7 400

DOH, Taiwan, 2002

Water Requirements for Infants

Age | Bodyweight (kg) | Water (mid) | Water (mirkg/d)
3 days 3.0 250-300 80-100
10 days 3.2 400500 | 125-150
3mo 54 750850 |  140-160
6 mo 7.3 950-1,100 |  130-155
9 mo 8.5 1,100-1,250 | 125145
12mo 9.5 1,150-1,300 |  120-135
Bamess, 1987 ,
Lactogenesis
* colostrum

6-12 h~2-3 d postpartum
» transitional milk

1-2 wk postpartum

» mature milk

> 3 wk postpartum




Human Milk Composition

* Immunoglobulins

- lactoferrin

« proline-rich polypeptide

+ growth factors

= growth hormone

- leukocytes

* enzymes

- cytokines and lymphokines

- glycoproteins

« carbohydrate, fat, vitamins, and minerals

Various Milk Compositions

Protein Fat Carbohydrate  Energy

(@/M100g)  (g/100 @) (g/100g)  (kcal/100 g)
Human 1.1-1.2 3.845 6.8-7.0 66-73
Cow 3.1-3.9 3549 4,6-5.1 62-80
Goat 29-34 3.54.1 4647 62-69

Webb ef a/. 1974, Jensen 1985
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Various Milk Compositions in Fatty Acids
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Various Milk Compositions in DHA

Comparison of DHA Levels in Breast Milk Among Vardous
Counwies
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Changes in Milk Lactose
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Changes in Human Milk Compositions

Lactose S

B0 Pt 0
5 -
. / Volume S =
120 wen =
.,J‘.“: 250 B
& a
7 o B
60 e i
Wi . Uhloride =

Sodium FUiSdbl ot e omontc b
0 .
0 2 - 6 8
Davs Posiparium
http ry.nib. gov/Reviews/lactation/Neville00 /index himi#lactogenesis 1

Changes in Human Milk Compositions
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Growth Factors in Human Milk

+ insulin-like growth factor (IGF)-I, -l

+ epidermal growth factor (EGF)

* nerve growth factor (NGF)

» fransforming growth factors (TGF-a., -p1, -p2)
» platelet-derived growth factor (PDGF)

* hepatocyte growth factor (HGF)

» colony-stimulating growth factor (CSGF)

« vascular endothelial growth factor (VEGF)




Breast Milk Intake for Infants
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Nutritional Factors Affecting Milk Proteins

Weight loss
2303 kecal - 4 538 kcal
l48+12kg
In 10 weeks

GO

X Milk quantity and quality

Dusdieker et a/. 1994

Nutritional Factors Affecting Milk Proteins

Moderately undernourished
mother
caloric supplement
500 kcal/d vs 140 kcal/d

GO

T secretory IgA X lactoferrin

Herias ef a/. 1993




Nutritional Factors Affecting Milk Proteins

{ meat, egg,dairy 1 rice,
products, food vegetables,
prepared with oil beans, seaweed

G I

{ total protein at 2-5 mo postpartum

Yoneyama ef al. 1994

Manufacture of Chicken Extract

htip/Awww. brands.com. twlams. wwwimain.aspx7sid=415
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Chicken Extract Composition

Ingredient Amount
weight/70 g (1 bottle)
Protein 549
Purine 63 mg ¥ ##
Minerals
Sodium 63 mg {54
Potassium 155 mg #in & &
Chloride 92 mg
Phosphorus 52mg
Calcium 24mg
# % : Japan Food Research Laboratories —
BAHARMZITRE

EaRAGHT MR BT RTEAN
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Experimental Designs

Subjects

(n=30, 23-39y)

Control group
(r=15,31.0+54Yy)

Chicken extract group
(r=15,31.0+38y)

regular diet
(-) high protein product
(-) any chicken extract

regular diet +

18+5d

3 bottles/d chicken extract
3 times/d after each meal
37th wk —— 3 d postpartum

Demographic and Clinical Characteristics

Control Chicken extract
Gestational weight gain, kg 18452 158449
Gestational age, weeks 38.941.0 389409
Parity, n 14105 11404
Primiparous, n 9 (60.0%) 13 (86.7%)
Infant sex oM, 6F &M, OF
Infant birth length, cm 513425 544123
Infant birth weight, g 3438 4205 3250 +397
Infant birth head circumference, cm 337408 33.4+1.4

Chao af al. 2004 23

Daily Dietary Intake

Control Chicken extract
Exclude Include Exclude Include

[ Pregnancy  Postpartum Pregnency Postpartum
Energy

kealid 2081£373 [2007+44d [2188:44] [1923:2087] 19944208
Carbohydrate

od 257163 257178 ABLTT . 2M6:TT  2WE82 28152
% energy S1518.1F 490199 464190 448188  475:00 458198
Protein

od g2+ 18* |||[ 1014180 ||| p1220 108 £ 201 [mtst I_‘-‘:tsm“
% energy 18.7:3.4¢ ||| 2014574||| 17724.3|| |[20082401| |24104 2463
Fet

od 73s2st| |[eszaac|| [Bs124 81417
% energy 24108 313177 [[38317. 350468 (28317 273168

*vs control, Tvs exclude, *vs include, *vs pregnancy (/P<0.05)

Chao efal 2004 2%




Milk Protein Concentrations

Control Chicken extract
Total protsin, gL 64.9+26.1 7662475
Lactoferin, g/l 73+3.0 98+35* 1T 34%
Epidermal growth factor, g/l 14584735 23761446 162%
Transoiving: growh fackr-f2, 7858 2314174 1 196%
ug/ll
Secretory immunogiobulin A, giL 41413 48£15

*vs control (P<0.05)

Chaa ef a/. 2004
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Effects of Chicken Extract on Human Milk

Protein compositions of human milk can be
altered by diet. Supplementation with chicken
extract increases colostrum levels of
lactoferrin, EGF, and TGF-B2, which are
important for the growth and immune
functions of the infants, in lactating women.

26

Benefits of Breastfeeding

development
+ less infections
+ less diseases
« less food allergies

.

babies \moms

+ balance of nutrients  + contracts the uterus
with high + delays menstruation
bioavailability * conserves iron stores

* good.r?ormones * may protect against

+ cognitive breast cancer

convenient

bonding time with
baby

27




Protective effect of
breastfeeding
on infant morbidity

28

Risk of diarrhea by feeding method
for infants aged 0-2 months, Philippines

= 17.3

nutritious
liquids supplements
Adapted from: Popkin BM, Adair L, Akin JS, Black R, et al. Breastfeeding and
diarrheal morbidity. Pediatrics 1990;86:874-882

Slide 2.29

Percentage of babies bottle-fed and breastfed for the
first 13 weeks that had diarrheal illness at various weeks
of age during the first year, Scotland

-
o

Percent with diarrhea
]

013 1428 -3 40-52
Incidence of diarrheal Biness by age In weeks

OBcifle-fed WBreasifed

Adapted from: Howie PW, Forsyth JS, Ogston SA, Clark A, Florey CV
Protective effect of breastfeeding against infection. Br Med J/1990,300: 144230




Percentage of infants 2-7 months of age reported as
experiencing diarrhea, by feeding category
in the preceding month in the U.S.

(l= -Illnlnll- U5 caly

Adapted from: Scariati PD, Grummer-Strawn LM, Fein SB. A longitudinal analysis of
infant morbidity and the extent of breastfeeding in the United States.
Pediatrics, 1997 99:ES. Slide 2.31

Percentage of babies bottle-fed and breastfed for the
first 13 weeks that had respiratory illness at various
weeks of age during the first year, Scotland

Percent with resplratory Bnoss

o #0-52
Incidance of respiatory BEnees by age In woaks

Adapted from: Howie PW, Forsyth JS, Ogston SA, Clark A, Florey CV. Protective
effect of breastfeeding against infection. Br Med / 1990;300.11-15. Slide 2.32

Frequency of acute otitis media in relation
to feeding pattern and age, Sweden

onanndBREEE

Percant with acute otkls media

Obreastiesd Cmived fad =weaned
Adapted from: Aniansson G, Alm B, Andersson B, Hakansson A et al. A prospective
coherent study on breast-feeding and ofitis media in Swedish infants. Pediat Infect Dis J

199413:183-188. Slide 2.33




Percentage of infants 2-7 months of age reported as
experiencing ear infections, by feeding category in the
preceding month in the U.S.

Adapted from: Scariati PD, Grummer-Strawn LM, Fein SB. A longitudinal analysis of
infant morbidity and the extent of breastfeeding in the United States. Pediatrics
7997,99:E5. Slide 2.34

Nutrition in Pregnancy &
Lactation

Good maternal nutrition is vital for the
health and reproductive performance
of women and the health, survival, and
development of their children.

35

Nutritional Requirement for Normal,
Pregnant, and Lactating Women

Energy
Protein e
Fat

ONormal'Wornan™
mFregnart Woran
O actating Wamar™

Calcium =

Iron

VitaminC =

VimminA

Folic Acid

f |
o 100 00 300 400 500

hitp i it demy c ionir miton_during._pregnancy_lactation_chartgit 36
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Nutritional Requirements During Lactation

+ Breastfeeding is an anabolic state, resulting in increased
energy and nutrient needs:

— 500 kcal/day (birth to 6 mo)
— 400 kcal/day (7 - 9 mo)

+ Protein requirements for breastfeeding mothers, about 65
g daily (birth to 6 mo), 62 g thereafter

+ Calcium requirements for breastfeeding mothers, at least
1200 mg per day

. Irorlly requirements for breastfeeding mothers, about 15 mg
dai

« Adequate liquid: 2~3 L/day (water, milk, soy milk)

+ Chronically low maternal iron, vitamin B, C, D, thiamin, and
folate intake leads to low content in breast milk

37

Omega-3 Fatty Acids

+ compose 60% of dry weight of fetal brain
half is omega-6, and half is omega-3

* DHA important for growth and development of
fetal central nervous system and the retina.
Prenatal diet should include adequate amounts
of preformed DHA

+ DRIs specify 1.4 g/day during pregnancy and 1.3
g/day during lactation

*+ Main food source of DHA — fatty cold water fish

and 2-3 meals fish/wk during pregnancy and
lactation %8

BARREEESARRE
(Dietary Reference Intakes » DRIs)

rE+ |am|as “’&1ij N P P “;* ﬁi “;f *:* sm | 2w (st wd
Fbi | em) | ta) [ moad | tor |imot [ ema) fmon | ol | imod [ tmol | tkwy moNEN qugd | ima) | (@) | ma)
f: - +0 | +0 | +0 | +0 |+35|+60 | +0 |+04| +0.2 | +0 |+200 | +1.0| +0 | +20
* s=m +300 (+10| +0 | +0 |+35|+60 | +0.2 [+0.4]| +0.2 | +2 | +200 | +1.0 | +0 | +20
Rzm +300 [+10) +0 | +0 |+35|+60 | +0.2 |+0.4| +0.2 | +2 | +200 [ +1.0 | +0 | +20
HAm +500 | +15[ +0 | +0 | +0 |+110| +0.4 |+04| +0.4 | +4 [+100 | +2.0 | +5.0|+140
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(2)1A¥(Cal | keal)=4 184 M (k) : R EILF @ mal(Relinol)=6 1 g S5-44 ¥ £(5-Carolens)
A2 38§ N30%A T -
(3) TR - - MR- R AR RZAR 7)# 4 £0 24 & D (Cholecalcifercl) & 3t # 18 4

1;:g=40 | U % £0,

iR abteEe N e 1RXTARL  (8)e-T.E(x-Tocophero! Equivalentffa -4 W34 &
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