BRXEHERE

"4 AR 3%

WBELME (XA) | BIHETAEALLZIR S
BAREM(LamE) | THBLAPLRREEL LI

25 EEBTMNIARARERARSET AL
BE FRHEEAZRREER LA ARFHIATEE
BRNEHE

FIRAEKR T LTFE AL - BEIL > RARIL BIHRDABAFSIBI[REELERETA
MZAGEEF > wisBEE - 2N £AKEE A (secretary Igh; slgh) - £ KR F > mieeiFem;
BFRMAASMERARINEHLTZRE - BIFPAHSAGE T i MAVRTF - WEXE
F2ARAGEAF BLEFEGFAFTHRTCIKRRAEIANELRE -

HIMEERNERRE SR ERFALET  EMBERAEITEINTRARE - ARERTRE
BAOZHEFeRERILSETAT LS FAPHELEREL T CRABRARR PHEAHRMIE v
BRI EGT A FA-GAFBE B4 FE 42 45 cFIAHMMBERER L BXTEY
YO AT BFAEREBNI N ELLE -EHPELERARYEILFLERE 500 KF# 2
HmRE R GRMEE M 140 kcal B EFH/BMELABRE BT slgh 2F > HIAMZT L ZANENE - B
BAE-F LU RSGEAMBRE Mk  HE S8 REEHRECHMK2-5 M
AREBGLBITHREAESE -

HEA—BELIZZTAHASL ANEMLZRAE s TER]D BB HHEABBRK - AHEE
HFENHEREMCT R ZABRIRAHAEFRH AT LN T ECARNBE - WNFAFANISHE > &
BIFEMELBRAHETARBRAFL O -REABRTHF ERMTAEFA(n=10)F#Hu(n=15) -
TEiil  #HAKEERX,HNE - P R84 30 o8N A — AR (70 mL/#R) > &8 3
oo BEMAATIHMABES 180 X - EFANARETHE  ARFEZEGRRBER - ATAH LK
HHBEFTFAEEHRE BHRAATIRES - LEAREATF BUARRF-P2 A ENTHEER
PER S 34% - 62% 0 & 196% (p<0.05) - f2#ifamil Pt e -BEG RILGaZase8irdlsa
PR EER -GS HAHEFTRSAILFLILTPIAEES - LELA KRBT REUALE KR
T-P2o2 THHBALUS AR EFIREREFTAMBE -




BANEARLRELS

o MR 306
C LB RAR AR AR A

Contents

* Nutrient requirements for infants
* Human milk
» Effects of nutritional factors on milk proteins

= Starting your baby on solid food

= Conclusion
\

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 2.4 200
3 mo~ 110-120 2.2 300
6 mo~ 100 2.0 400
9 mo~ 100 1.7 400

DOH, Taiwan, 2002

Water Requirements for Infants

Age |Body weight (kg)| Water (ml/d) | Water (mi/kg/d)
3 days 3.0 250-300 80-100
10 days 3.2 400-500 125-150
3Imo 5.4 750-850 140-160
6 mo 7.3 950-1,100 130-155
9 mo 8.6 1,100-1,250 125-145
12 mo 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

7
Human Milk Composition
Table | Chemical composition of human milk compared with milk from various
species (values per 100 mi)
Constituents Human milk Cow milk Buttale milk
Protein (g} 12 13 e
Casein (g} 04 8 30
Lactalburnin (g] a3 04 o4
) 0z 02 0.2
Fatig) 38 7 75
Lactose {g) 2.0 48 ad
Calorie (Kcal) n (=] 100
Mineral matter (g) ax 0.72 0.80
Calcium (mg) EE] 125 210
Phospharus (mg) 15 9% 130
Chierine (mg) 43 108 nz
Magnesium (mg) a i H 15
Potassium (mg) 55 138 142
Sodium (mg) 15 58 [
Iron {mg) 015 010 .20
t (mg) a0e o3 oo
Magnesium (mg) 0r 10 -
Tin (mg) s LEL)
lodine (mg) 0.007 0.021 0.004
Vitamin A (1U) 160 158 00
Vitamin D (W) 14 0 -
Thiamine {(mg) 007 o4 00s
Riboflavin (mg) a0 018 a0
Nicetinke acid (mg) a17 0.08 a.z8
Pamothenic acid (mg) 020 035 -
Vitamin By (mg) 0.001 0.035 -
Folic acid (ug) 13 56 33
Biotin (ug) a4 20
Vitamin B, {ug) 0.03 058 030
Vitamin C(mg) 40 20 25
Source: Swaminathan (1938) 8
tp: ig017 -png

Various Milk Compositions

Protein Fat Carbohydrate  Energy
(g/100g)  (g/100 g) (g/100g)  (kcal/100 g)
Human  1.11.2 3.84.5 6.8-70 | 6673
Cow 3.1-3.9 3549 4.6-5.1 62-80
Goat 2.9-3.4 3541 46-4.7 62-69

Webb ef al. 1974, Jensen 1995
9




Various Milk Compositions

B Human Milk
B Cow's Mitk

{g/100 gng

Various Milk Compositions in Fatty Acids
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Food Science Association, 2002 11

Various Milk Compositions in Fatty Acids

Fatty Acid Content of Bowine and Hunsan ik
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Changes in Milk Lactose
I o ' Birth
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Changes in Human Milk Compositions
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http:/ ry.nih.goviReviews/l /Neville001/index. htmi#lactogenesis 14

Changes in Human Milk Compositions
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Proteins in Human Milk
- whey/casein (100:0, 86:14, 76:24, 70:30, 65:35, 60:40,
50:50 vs cow 18:82)
= whey
a-lactalbumin
lactoferrin
immunoglobulins
lysozyme
lactoperoxidase
haptocorrin
lactadherin
bile salt-dependent lipase 16

Proteins in Human Milk

- casein (~30% of protein fraction)

o s1-, B-, k-casein

cow: a-/B-/k-casein = 50:36:13
Casein Micelle Casein Submicelle

hydrophobic core

A\& caseinomacropeptide
| ~ CMP huiry”
N layer

o Cog POy  chuster

17
Hormones in Human Mi
in H Milk
Takle 1. Some hormones and their concentrations
tound in human mitk?
| E— Hormpne Comcentration
Pitustgry
Prafaziin Z0-90 ng/mi
Growth hormona 5-30 plismt
Thyrsid stimsd azing hormone 2750 plimi
Hypothalamus
Thyreidweleasing hormane 0.025~1 Sng/ml
Lutesnizing hormonet2leasing
hprmone Nat available
Somatostatn 23-113pgint
Ganadotropm sefoasing homone 814 0mp/mi
Growih hoimese—teleasing hormone 23430 pomit
Thyroid
Thyrsxine Ty f1.3-12 ng/mi
Triicdothyrening {T-) £.2-0.4 ng/mt,
Beversa 1, D 0U8-0 15 ng/mE
Parathyroid
Parathotmone 15 pgsmt
Parathormone <etated pepnde 30--50 ngrmd,
Caleonin/eotatonin infubiting proem -5 npgfmE
Sterosd
Estregen 15-840 ng/mit
Progesterone
Adrersal sturouls
http Horww. ehponiin ofg/members/2003/6023/table1.gif 18




Growth Factors in Human Milk

= insulin-like growth factor (IGF)-I, Il

- epidermal growth factor (EGF)

= nerve growth factor (NGF)

» transforming growth factors (TGF-, -p1, -f2)
« platelet-derived growth factor (PDGF)

« hepatocyte growth factor (HGF)

- colony-stimulating growth factor (CSGF)

« vascular endothelial growth factor (VEGF)

Factors in Human Milk

» antimicrobial factors
antibacterial factors
antiviral factors
antiparasite factors

= anti-inflammatory factors

* immunomodaulators
nucleotides, cytokines

anti-idiotypic antibodies, lactoferrin

Antibacterial Factors in Human Milk

* secretory IgA, IgG, IgM, IgD

* analogues of epithelial cell
receptors (oligosaccharides and sialylated
oligosaccharides)

* Bifidobacterium bifidum
growth factors (oligosaccharides,
glycopeptides)

* other bifidobacteria growth
factors (a-lactoglobulin, lactoferrin, sialyllactose)

* carbohydrate
21




Antibacterial Factors in Human Milk

« cathelicidin

- casein, k-casein, phosphorylated B-casein
= complement C1-C9 (mainly C3 and C4)
- a-, p-defensins
« factor binding proteins (zinc, vitamin B,,, folate)
= ganglioside
« glycolipid Gb3
« glycoproteins
- a-lactalbumin =

Antibacterial Factors in Human Milk

* lactoferrin

* lactoperoxidase
* lipids

* lysozyme

* milk cells (80% macrophages, 15% neutrophils,
0.3% B and 4% T lymphocytes)

* mucin
* phosphatidylethanolamine
* sialyllactose -

Antibacterial Factors in Human Milk

= sialyloligosaccharides on sigA

- CD14

» sulphatide (sulphogalactosylceramide)
* xanthine oxidase

- secretory leukocyte protease inhibitor

* heparin

24




Antiviral Factors in Human Milk

- secretory IgA, 1gG, IgM

- Bifidobacterium bifidum

= chondroitin sulphate

* a-, B-defensins

= haemagglutinin inhibitors

« lactadherin (mucin-associated glycoprotein)
» histo-blood group carbohydrates

« lactoferrin
25

Antiviral Factors in Human Milk

* lipid (unsaturated fatty acids and
monoglycerides)

* lysozyme

* a2-macroglobulin

= milk cells

« neutrophil-derived «-defensin-1
« ribonuclease

- secretory leukocyte protease inhibitor

- sialic acid-glycoproteins -

Antiviral Factors in Human Milk
» soluble intracellular adhesion molecule 1
(SICAM-1)

* soluble vascular cell adhesion molecule 1
(sVCAM-1)

* sulphatide (sulphogalactosylceramide)
* vitamin A

* prostaglandins E1, E2, F2a

* gangliosides

* glycolipid Gb4

* heparin 7 2




Antiparasite Factors in Human Milk

- secretory IgA, IgG

- gangliosides

« lipid (free fatty acids and monoglycerides)
« lactoferrin

« macrophages

Anti-inflammatory Factors in Human Milk

. secretory IgA
« lactoferrin

* lysozyme

* k-casein

= antioxidants (B-carotene, a-tocopherol, ascorbate,
uric acid)

- EGF
« platelet activating factor-acetylhydrolase
= antiproteases (o1-antichymotrypsin, a2-trypsin)

29

« prostaglandins e e

Nutritional Factors Affecting Milk Proteins

Weight loss

2303 kcal — | 538 kcal
148+1.2kg
In 10 weeks

GO

X Milk quantity and quality

Dusdieker et al. 1994
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Nutritional Factors Affecting Milk Proteins

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

GO

1 secretory IgA ¥ lactoferrin

Herias et al. 1993
N

Nutritional Factors Affecting Milk Proteins

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

G O

| total protein at 2-5 mo postpartum

Yoneyama et al. 1994
2

Manufacture of Chicken Extract
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Manufacture of Chicken Extract

http://www.brands.com.tw/cms.www/main.aspx?sid=415

Chicken Extract Composition

Ingredient Amount
weight/70 g (1 bottle)
Protein 549
Purine 63mg ¥ #3#
Minerals
Sodium 63 mg &9
Potassium 155mg ¥R F X
Chloride 92 mg
Phosphorus 52 mg
Calcium 24mg

43k © Japan Food Research Laboratories —
BAHFRBZIARE
EORAFMA © W4t & % K55
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Subject Inclusion Criteria

3 no_n-vegetarians

* below 40 years old

* gravidity less than 3

* gestational age more than 37 weeks
* natural delivery of single birth

* free of any disease

* no pregnant complication

* without a history of smoking, alcohol, and drug
__abuse during the pregnancy -




Experimental Designs

Subjects
(n=30, 23-39 y)

Control group Chicken extract group
(n=15,31.0+5.4y) (n=15,31.0+38y)

ﬁegular diet regular diet +
3 bottles/d chicken extract

A——— 3 times/d after each meal
S—"— | 3Tthwk — 3d postpartum
|18+ 5d

|
(-) high protein product \
\

Human Milk Collection

* no breastfeeding 1 h before milk collection
* twice a day

* the interval at least 4 h

* electronic suction pump

* 15-min suction of each breast

* from 1 to 3 d postpartum

* 5-10 mL for protein analyses

Demographic and Clinical Characteristics
i Control Chicken extract
Gestational weight gain, kg 164152 158+ 4.9
Gestational age, weeks 38.9%1.0 38.9+0.9
Parity, n 14105 11104
Primiparous, n 9 (60.0%) 13 (86.7%)
Infant sex 9M, 6F &M, 9F
Infant birth length, cm 51.3+25 544+23
Infant birth weight, g 3438 + 205 3250 + 397
Infant birth head circumference, cm 33.7+09 334+11
Chao et al. 2004 39




——
Daily Diet Intak
- _ B
Control Chicken extract
Exclude Include Exclude Include
P tpai F Postpartum
[Energy o o o
Kealid 1986£ 203 2081+373 (20971448 [2168:448] |19237206° 1904+ 206
Carbohydrate
ol 257463 257478 248+ 77 246577 228 £ 52 228452
% energy S1548.1F 490389 464190 448188 475189 45896
Protein i = = == ¢ —
gid B2:18% ||| 101:18% ||| ;1i20 ‘ﬂwﬂn' 107 £ 30° 1265301 |
% energy 1671 3.8 ‘ 2014677 | 177443 (2061481 2438, 252463
Fat — -— — - o o
gid L T1218%||  73t2st niwﬂ |85+24 s1:17% | |s1117]
—— 1324168 313377 |[363:7.00 350168 |283:74% 273168
*vs control, 'vs exclude, *vs include, *vs pr Y (P<0.05)  Chao etal 2004 40

Milk Protein Concentrations

gL

Control Chicken extract
Total protein, g/L 64.9126.1 75.6147.5
Lactoferrin, g/L 73130 9.8+3.5 T34%
Epidermal growth factor, pg/L 14681 73.5 237.6+1446* T62%
fislonning growth factor-532, 7.8458 231:17.4* 1 196%
ug/L
Secretory immunoglobulin A, 4113 48+15

*vs control (P<0.05)

Chao et al. 2004

a1

Control

A

Chicken extract

Milk Casein and Lactalbumin

D

160 OControl

[IChicken extract

B 120
£ ] [T
3
« B0
)
=

40

1]

Casein Lactalbumin Chao et al. 2004 42
. s
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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-2,
which are important for the growth and
immune functions of the infants, in
lactating women.

43

Figuet:
| Usual Breast Milk
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Solid Food for Infants

* WHO:
0-6 mo — exclusive breastfeeding
> 6 mo — solid foods

* Other organizations:
0-4 mo — breastfeeding or bottle-feeding
not needed nutritionally, extrusion reflex
4-6 mo — solid foods

45




Solid Food for Infants

- non-allergenic, easily digested, and rich in iron

» one new, “single-ingredient” food introduced
per week

« gradually introduced by increasingly coarser
textures .

Solid Food for Infants
B B HAZ6EA R ERKAER
"TIET . AW PEY 58
5
4 | KR | HBEY-EE- | BT T & | BB
38 | Fug- b | A-E5M-0 | BAE
R -2ok¥i| BFAARE | To
¥5% (1:1) R+
¥ | 4mE 1~23% % 1~2%% 54
170-200
ccl
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Solid Food for Infants
THRELFHHTEMRAR L SR80 :
=y EX . EE RER & 3 W EEAAM
A4 |14 M- ¥R EWRT | &% 14 ¢
LR T3 ERE k344 ZH % 218
125 - 44 Finkr | AR VEwFiK
EF 1A D HEL 5% 240
RFH1/IME ~ ccr AR A
A#r - Bdrd ‘’-FE1A
E
¥ 2.5-44y 1~2% | 1~2%%& 4k 1-1.56
3 200-250
cclk




Solid Food for Infants

b

FREALTIHNIENREARLEREARE :

mj ZERES HEM xR B | ZEAAM
44 |1 RE-& | HFEE | ABRT | BHR 14
#k ~ daih 112 SRR | MR | £2E% 14
w~ KR4 FhR | LK VMEwEy
AR J EL WEFx
AN 3 % 240 cc
1348 ~ Kk SE - HIE
E=S Et r 3 FE1&
&HE 466 2~4FR | 2~43% | 1(2)-3% 1.5-245
200-250
cclk
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Solid Food for Infants

= iron-fortified rice cereal
* juice: limited to 120 to 180 mL/d |
* vegetables:

Baby’s First Solid Food

Baby's First Solid Food

& Seres1

S - R R g &
Qﬁ\g&# Jﬁ_@ ﬁﬁ g&?b@ﬁ”a Qﬁg C?éo Q
Ll s

http:/fwww.bli /breastfeeding123/files/2006/12/food-pail jpg 51




Solid Food for Caution

Conclusion

The American Academy of Pediatrics
(AAP) recommends exclusive
breastfeeding for a minimum of 6 mo and

introduction of appropriate solid food
from 6 mo to 1 yr.
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