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) Abstract

This paper was developed for production of the humanized milk, comprising similarly to the compos-
ition and characteristic of human mitk.

Humanized milk of superior quality can be made directly from the fresh raw milk mixed vegetable
oil, corn syrup, whey powder, S-lactose, sugar, vitamin, B—carotene and minerals showing formu-
lation of the humanized milk at table 2.

The improving effects of adding vegetable oil and corn syrup are both more reformed the chemical
and physical properties of humanized milk. The former enhanced the essential fatty acid and energy
source in this produét, the latter has the most solving function in water and induced amount of
emulsion and stabilizer.

The products contain about 13% protein, 23% fat, 58.3% carbohydrate, 2% ash and ensue reason-
ably balance of essential amino acid, poly-unsaturated fatty acid for the requirement of infants
and controlled component of the humanized milk such as human milk.
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Table J. LV. of the mixtures containing various
vegetable oils and milk fat

Group|  Kinds of fats and oils LV
Milk fat -
I Corn oil (hydrogenated) 4.0
Cocoanut oil

Palm oi!
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Milk fat !
1 Palm oil
Corn oil
Cocoanot

| 49.8

Milk fat
E Corn oil 51.0
Cocoanut oil

| Milk fat
N Corn oil (hydrogenated) i 51.0
Cocoanut

Milk fat

¥ Soybean oil

Cornoil (hydrogenated)
Cocoanut

Milk fat
Vi Cocoanut oil 72,3
Corn oil (hydrogenated) '
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Table 2. Formulation of propoeed humanized milk

Ingredient %
Raw milk (solid) 41.42
Whey powder 19.84
Vegetable oil 13.06
Corn liquid syrup 9.79
Lactose 10.38
Sugar 5.19
Vitamin, mineral, S-carotene 0.32

Stabilizer and other additives
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Fig. 1. Flow diagram of the Process for prepatation
of humanized milk
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Table 3. The composition of humanized milk, (NHM, MPM)

and commercial products.

_ _Sampm NHM s M MPM H‘z‘;‘g&’m’;‘)“k “X&rﬁ,“,‘)‘k
Composition
Fat (%) 22.9 2.85 23.0 19.5 1.16 2.98
Protein (%) 13.0 13.75 13.0 17.8 3.66 3.32
Carbohydrate (%) 58.3 53.4 59.8 54.7 7.09 4.38
Ash (%) 2.5 4.0 2.2 4.0 0.20 0.71
LV. 46.0~50.2 | 78.0~76.0 | 44.0~46.0 | 34.5~37.5 | 44.1~56.9 | 31.9~39.6
S.F.A./UF.A. 52.2,/47.8 | 44.67,/51.34 53.14,749.86 61.49,/38.86 48.8 59.1
Cal. 493 510 498 62.0 59.0
Solid 12.13 11.65
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Table 4. The characteristics and physical properties
of NHM and commercial products

Character . Fat . ! |
Content | LYV. [ AV. . nD®
Samples (%) f‘
s 268 789 256 1.4642
46.0 | ’
M | 23'05 ~s50.2, 212 1.46%2
Ne 23.0 4.3 3.00, 1.4624
46. 0 ?
NHM 23.0 5.0 271 1.4631
MPM 34.0

18.0 1.80 1.4606
. ‘
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The amino acid composition of humanized milk of domestic and

|Cowes milk| NHM 1 | NHM2 | N M s

" Aspartic acid 9.48 | 8.56 7.02 6.62 6.85 7.22
Threonine 2.73 | 3.80 4.08 4.26 4.09 4.18
Serine 5.81 l 6.79 6.70 4.08 6.78 6.73
Glutamic acid 24.60 ‘ 22.54 22.06 23.68 22.64 21.70
Proline 11.61 6.26 6.24 6.36 6.82 6.82
Alanine 2.48 3.36 3.19 3.15 3.09 2.74
Cystine 3.36 4.03 3.81 3.91 3.56 3.71
Glycine 2.04 | 1.88 1.98 2.20 2.21 2.10
Valine — | — 0.2 - 0.51 0.66
Methionine 1.38 1.89 | 2.05 2.18 1.74 2.24
Isoleucine 3.72 477 4.67 5.25 4.50 4.26
Leucine 8. 14 10.23 ' 10.08 10.12 9.49 10.02
Tyrosine 3.26 3.99 % 4.53 4. 49 4.71 4.64
Phenylalanine | 3.74 4.47 | 5.07 5.21 5.23 4.90
Lysine %08 920 | 876 9.31 8.65 8.43
Histidine f 4.71 | 3.49 | 4.04 4.40 3.82 4.02
Arignine .32 3.80 3.95 3.84 3.90 4.10
Tryptophan ! 1.59 131 | 1.35 | 1.33 1.31 1.38
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Fig. 2. P.O.V. changes of the mixture containing

vegetable oils and milk fat

Table 6. Acid valuee changes of the mixtures containing vegetable oils and milk fat

during storage at 37°C

=~ Time (week) ‘ ‘ |
\ 10 1 2 3 i 4 5 6
Group No. LV. | | i ,
I 4.0 | 0.47 i 0.45 0.51 | o0.62 0.57 | 070 068
| 9.8 051 0.51 0.50 0.57 0.60 | 0.61 0.63
z 51.0 | 0.42 ‘ 0.45 0.48 0.47 | 051 | 0.5 0.53
N 51.0 ’ 0.41 } 0.50 0.51 0.49 0.53 0.52 0.56
v 64.0 | 0.53 | 0.57 0.62 0.61 0.64 | 0.66 0.70
W 723 | 054 | 0.5 0.56 0.61 0.64 | o067 0.72
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Fig. 3-1, 3-2. Gas chromatogram of fatty acid methyl ester from fat of NHM by GLC on FFAP Column

(Solvent methanol)
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Table 7. Fatty acid composition of NHM, MPM, cow’s milk and commercial products.

Kinds Cow's milk 1 NHM Commercial products
(Seoul city MPM |
F.A. o mile | A B, S M Ne
Ce 2.81 - | -~ 0.82 ~ ! 0.39 1.82
Cs 2.48 0.20 ] 0.23 0.41 0.35 C.77 2. 41
Cs 1.17 1.28 | 0.77 0.60 3.59 0.21 | 0.80
Cio 3.08 2.17 | 1.56 1.41 3.94 3.81 312
o 2.56 17.60 . 12.24 14.01 | 22.58 12.20 16.25
Cu 9.11 8.98 } 8.39 8.63 i 7.24 9.60 8.01
Cs 26.07 20.24 | 27.83 2152 9.12 21.72 15.19
Cus 15.04 9.59 3 8.17 9.17 ! 1.95 9.49 10. 24
~ Cisn 34.07 36.51 | 3111 32.01 | 16.88 28. 40 31.02
Cis:2 3.37 3.43 9.70 11.16 | 32.07 11.18 10.03
Cies 0.29 - 0.25 0.53 | 2.36 0.22 0.10
Ca : 0.31 - - - 0.03 0.24 -
v ! 34.7 ‘ 39.94 ’ 4.0 50.0 77.8 46.0 4.0
(% 31.9~39.6)°)t} o] Z¢ ZEE 24 Cgma g 458 ¥4 28y gF4 A eiudie 2
ol4el &7 10.5 $-%7F 5.4 addl wliEtd A EH9 o SAEFL 457 77.8, $23x 5134 MAEL
Atz #EF 9.75~11.69% 45sol e oA 24715 77t 46.44, B X857 40.04, 41.07 ol
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Fig.4. POV changes of humanized milk
during storage at 37°C
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Table 8. A.V. changes of humanized milk during storage at 37°C
Time (week) | ; R i | T
\ o0 .1 e 3 0 43 6
Samples — i i ' i !
NHM \oe7 ! o275 275 | 272 | 281 | 278 20
Co 1 Prod .S 2.58 2.56 2.57 2.61 | 261 2.65 2.64
mmercial froducts M {212 2.24 2.31 236 | 251 249 2.52
Ne | 3.00 3.12 ! 3.24 354 | 353 | 378 411
G -
£ A £-9 oleic acid, linoleic Acid, linoienic acid§
51 go] MNA &3} vlgict. o SAE L st Fud
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4t . 7b 3w H= {33 Qo Rl
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