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ABSTRACT

Human milk contains the nutrients for the growth and the development of the newbom. It contains specific proteins, lipids,
and other components designed to be easily digestible and which play important roles in infant nutrition. However, when the
lactation is failure or milk secretion is not enough, bovine milk based dried formulations, which is called infant formula, have
been widely used for infant feeding. In this study, we investigated protein composition and amino acids profile related to
easy digestion; fatty acids composition and LCPUFA(DHA and ARA) related to brain and eye development; synbiotics which
take advantage of both probiotics and prebiotics; and colostrum-originated functional micronutrient as major issues in the
recent infant formula. Domestic infant formulas, which are based on the research of human and bovine milk rich in functional
components for immunity, growth, anti-allergenicity, digestion and brain development, have been developed to be similar to
human milk.
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Table 1. Amino acid contents in human milk, bovine milk and proposed values for amino acid contents of CODEX and EC regulation
(Modified from : Renner, 1983)

CODEX STAN Commission Directive
Amino acids Human milk Bovine milk 72-1981 2006/141/EC**
(mg/100 m) (mg/100 mk) (Revision 2007)* (ng/100 nl)
(mg/100 mk)

Isoleucine 68 228 59.8 58.5
Leucine 100 350 109.9 107.9
Lysine 73 277 74.1 73.5
Methionine 25 88 15.6 15.0

Essential Cystine 22 32 247 24.7

amino acids Phenylalanine 48 172 52.7 54.0
Tyrosine 61 179 48.8 494
Threonine 50 164 50.1 50.1
Tryptophan 18 49 215 20.8
Valine 70 245 58.5 572

bl
Proba. Y Arginine 45 129
essential .
. . Taurine 4 1

amino acids
Histidine 22 95 26.7 26
Proline 80 250

Nonessential Alanine 35 75

amino acids Aspartic acid 82 249
Serine 69 160
Glutamic acid 168 687

*¥% 500 keal/100 g 715 &
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Table 2. Comparision of the characteristics and the composition between human and bovine milk proteins(Modified from : Ursula Wachtel,

1990)
Items Human milk Bovine milk
Protein contents 1.1 g/100 mé 3.2 g/100 mt
Whey : casein 60 : 40 20 : 80

Non-protein nitrogen compounds

20~25% of protein

3~5% of protein

Cytidine 5-monophosphate(CMP)
Uridine 5'-monophosphate(UMP)

Nucleotides

Adenosine 5'-monophosphate(AMP) -

Guanosine 5'-monophosphate(GMP)
Inosine 5'-monophosphate(IMP)

Taurine, L-arginine

4.0~4.5% of protein

3% of protein
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Table 3. Proposed values for linoleic acid contents in Korea,
Codex, ESPGHAN and EU

Regulations
Korea(KFDA, 2008)

Linoleic acid

Minimum 9% of lipid

CODEX(2007) Minimum 300, GUL* 1400/100 kcal
300~1,200/100 kcal

ESPGHAN(1991) (Ratio linoleic/ ¢ -linolenic acids 5:1~15:1)

EU(2006) 300~1,200/100 kcal

* Guidance upper levels.
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Table 4. Phosphatidyl phospholipid content in human milk(Adopted
from : Jirgen Schaub, 1985)

Phosphatidyl phospholipid Human milk(mg/100 mf)

Phosphatidyl ethanolamine(PE) 6~26
Phosphatidyl choline(PC) 6~23
Sphingomyelin(SM) 6~25
Phosphatidyl inositol(PI) 0.9~438
" Phosphatidyl serine(PS) 12~46
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Table 6. Estimated renal solute load of human and bovine milk
(Adopted from : Fomon, 1974)

Human milk Cow milk
Sodium 7 mEq/ 4 25 mEq/ £
Potassium 13 mEq/ ¢ 35 mEq/ £
Chloride 11 mEq/{ 40 mEq/ {
Protein 12 g/ 4 33 g/ 4
Estimated renal solute load 79 mOsm/ £ 221 mOsm/ {

Estimated renal solute load=Protein(g/ £ )x4+Na(mEq/ £ }+K(mEq/ {)
+Cl(mEq/ £).

Table 5. Compositions of human milk(colostrums, mature), bovine milk(colostrums, mature)(Modified from Ursula Wachtel, 1990)

Items Proteins Lactose Oligosaccharides Lipids Ash
Cow milk 34 4.6 * 3.7 0.7
Cow milk(colostrums) 4.1~14.0 27~46 * 3.9~44 0.5~2
Human milk 1.0 6.8 13 39 0.2
Human milk(colostrums) 1.0 55 24 © 30 -

* Data not reported.
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formula fed infants(one month of age)(Adopted from Harmsen
et al., 2000).
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