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F2 HURBIRY =/ EER

SENINGE 2o s A

(mg/100me)
B o # B 3B RO
i i deiE:E H A BEE ® i BT - mom oy
Isolecuine 63.6 60.4 65.5 62.8 62.7 62.1 65.3
Leucine 121.8 118.3 124.9  118.2 118.6 117.5  124.8
Lysine 83.2 81.9 85.1 80.3 80.6 79.5 85.0
Methionine 17.4 17.1 17.2 15.7 16.4 16.2 17.3
Cystine 26.6 25.4 25.8 24.1 22.3 23.8 26.0
Phenylalanine 47.7 46.6 48.2 45.0 45.2 45.2 48.7
Tyrosine 50.2 49.3 51.1 47.5 47.7 47.9 51.5
Threonine 59.6 58.7 60.5 55.9 57.2 56.3 61.3
Tryptophan 19.5 19.7 20.7 17.5 18.8 18.9 20.8
Valine 60.9 59.0 61.6 57.3 57.2 56.7 61.5
Arpinine 45.5 43.1 45.0 41.5 41.4 41.6 46.6
Histidine 3L.4 30.7 31.8 30.2 30.3 30.4 31.9
Alanine 48.9 47.6 49.7 45.6 45.4 45.4 49.9
Aspartic acid 116.3 114.7 120.1 107.6 109.3 110.0 120.1
Glutamic acid 209.8  202.7  207.9¢  200.3  202.7 202.0 215.7
Glycine 30.3 29.6 30.7 28.2 27.8 27.6 310
Proline 105.3  103.1 105.2 97.7 104.4 102.4 106.0
Serine 58.0 55.8 58.9 54.3 53.9 54.4 59.3
B7 i/ MeiE 1196 1163 1209 1129 1141 1138 1218
HESE®
(/100n8) 1.38 1.35 1.39 1.31 1.32 1.32 1.40

~ 5 B T5.93mg/100mé, 53864 6 ~10H T5.97mg/
100mé & i IF—EEE T Lk, S151%241~4828
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121~240H OB E{E11.7% £ THML 72,
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%3 ILEHEEET S BRERE L URESE

(mg/100md)
61~ 121~ 241~

W o W E 3~5  6~10 11~15 16~3¢ 31~60 120 240 482
Isoleucine 0.38  0.20 0.20 0.19 0.15 0.20 0.13 0.20
Leucine 0.82 0.43 0.43 0.43 0.41 0.46 0.41 0.43
Lysine 1.3 0.89 0.52 0.43 0.41 0.42 0.39 0.30
Methionine 0.28  0.13 0.18 0.12 0.13 0.14 0.17 0.13
Cystine 0.3 0.74 0.59 ¢.61 0.68 0.82 0.99 ¢.74
Phenylalanine 0.39  0.30 0.30 §.31 0.31 0.32 0.29 (.25
Tyrosine 0.53 0.31 0.31 $.30 0.29 0.28 0.28 0.24
Threonine 1.26  1.05 0.95 1.03 1.02 1.29 1.46 1.10
Tiryptophan 0.50 0.37 0.2z 0.21 0.25 0.19 0.25 0.09
Valine 0.8 0.68 0.67 0.66 4.67 0.66 0.64 0.52
Arginine 0.94 0.52 0.37 0.36 0.28 0.27 0.30 0.26
Histidine 0.50 0.51 0.46 0.49 0.42 0.42 0.45 0.33
Alanine 2.06 2.30 2.03 2.13 2.12 2.36 3.07 2.20

2.6y {3.3) (3.4) (4.1) (4.5) (5.7) (7.8) (5.4)"°

Aspartic acid 1.16 0.86 0.66 0.68 0.78 0.94 1.17 1.12
Glutamic acid 15.92 18.76 17.04 19.68  20.94 24.41 26.79 21.41

(5.5) {6.9) (7.1) {9.1> (10.2) (13.1) (15.3) (12.4)®

Glycine 0.44  0.52 0.62 0.78 0.81 0.99 1.23 1.03
Proline 1.8 0.41 0.26 0.18 0.26 0.27 0.16 0.27
Serine 0.97 1.02 1.02 1.15 1.27 1.46 1.81 1.31
Asparagine 0.43 0.34 0.14 0.09 0.06 0.14 0.28 0.20
Glutamine 0.31 0.77 1.32 2.46 3.66 6.54 8.27 5.93
Taurine 5.93 5.97 5.20 4.53 4.22 3.97 3.76 3.63
Hydroxyproline 0.12 0.11 0.11 0.16 0.13 0.16 0.09 tr
a-amino-n-butyric acid 0.08 0.11 0.11 0.12 0.11 0.14 0.17 0.12
a-amino adipic acid (.08 0.04 tr tr tr tr 0.02 tr
Ornithine 0.21 0.12 0.12 0.11 0.11 0.11 0.16 0.11
Citrulline 0.03  0.03 0.08 0.07 0.17 0.31 0.43 0.30
1-methylhistidine tr  0.03 tr 0.03 $.03 0.04 0.03 0.03
Phosphoserine 1.83 1.45 1.06 0.80 .77 0.70 0.65 0.46
Phosphoethanolamine 1.93  1.37 1.37 1.58 =~ 1.41 1.12 1.26 1.01
Ethanolamine 0.37 0.47 0.56 0.48 (.46 0.40 0.38 0.32
. " 41.45 40.53 36.81 40.10 42.21 49.45 55.26 43.95

RN < /AR 2.2 @4 (@5 (1) @6 @.n (56 (4.5
Urea 39.00 36.21 34.81 34,23  34.82 3651 43.82  35.36

[5.5] [5.6] [6.21 [6.8] [7.7] [9.2] [1..7] [9.4]®

Ammonia 0.60  §.57 0.48 0.50 0.49 0.53 0.55 0.33
B & & 81.06 77.31 72.10 74.8%3 77.52 B6.49  99.63  79.64
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F4 BWIALHCE T L EEHED
B I 35 6~10 1~15 1630 3160 61"120 121;;0 241;;2

1 Urea Urea Urea Urea Urea Urea Urea  Urea

2 Glu Glu Glu Glu Glu Glu Glu Glu ra
3 Tau Tau Tau Tau Tau Glun Glun Glun

4 Ala Ala Ala Glun Glun Tau Tau Tau } b
5 Pea Pser Pea } Ala Ala Ala Ala Ala

6§ Pser Pea Glun Pea Pea Ser Ser Ser

7 Lys Thr Pser Ser Ser Thr Thr Asp

8 Thr Ser Ser Thr Thr Pea Gly Thr ;c
9 Asp Asp Thr Pser Gly Gly Pea Gly

10 Pro Cys Val Gly Asp Asp Asp Pea

FoYy, RARIF /=T ivBLURARE Y »i3Tau, Pea, Pser 2BEERL 72
calbmg/UMLEETNLES bll2mg/dLiEEEHIES o Img/deBlESENBRA

R5 HUSRIEET S CEEEE LURESE

{mg/100m¥)
N MR o, h S
st & 22 O < A A B
Isoleucine 0.20 0.18 0.23 0.19 0.18 0.19 0.21
Leucine .44 0.40 0.49 0.42 (.42 .42 (.46
Lysine 0.42 0.39 0.61 0.43 ¢.37 0.42 0.54
Methionine 0.13 0.12 0.19 0.13 0.13 0.13 &.14
Cystine 0.71 0.74 0.71 0.77 0.71 0.73 0.72
Phenylalanine 0.25 0.29 0.33 0.31 0.30 0.31 0.31
Tyrosine 0.27 0.29 0.38 0.30 0.24 0.24 0.32
Threonine 1.10 1.01 1.04 1.1 1.06 1.05 1.04
Tryptophan 0.31 0.25 0.33 0.27 0.24 0.24 0.33
Valine 0.69 0.62 0.76 0.68 0.65 0.65 0.69
Arginine 0.33 0.32 0.43 0.28 0.30 0.31 0.37
Histidine 0.46 0.43 0.47 0.52 0.49 0.51 0.45
Alanine 2.31 2.23 2.33 2.37 2.32 2.21 2.29
Aspartic acid 0.76 0.72 0.74 0.79 0.79 0.73 0.78
Glutamic acid 20.76 20.31 21.27 22.77 22.98 22.22 21.17
Glycine 0.82 0.84 0.87 0.84 0.82 0.80 0.83
Proline 0.25 0.13 0.30 0.22 0.23 0.19 0.12
Serine 1.30 1.24 1.11 1.37 1.37 1.29 1.22
Asparagine 0.32 0.31 tr tr tr tr tr
Glutamine 3.92 4.14 3.36 3.76 4.16 3.46 2.90
Taurine 4.36 3.92 4.10 4.19 4.41 4.06 3.91
Hydroxyproline tr tr 0.11 tr 0.11 0.16 0.09 °
a-amino-n-butyric acid 0.11 0.11 0.11 0.11 0.12 0.12 0.11
a-amino adipic acid tr 0.02 tr tr tr tr tr
Ornithine 0.12 0.11 0.11 0.12 0.11 0.11 0.12
Citrulline 0.19 0.14 0.18 0.18 0.19 0.14 0.19
1-methylhistidine tr 0.03 0.03 0.03 0.03 0.03 0.03
Phosphaserine 0.79 0.76 0.89 0.80 0.75 0.73 0.80
Phosphoethanolamine 1.52 1.60 1.56 1.58 1.54 1.50 1.52
Ethanolamine 0.46 0.45 0.47 0.46 0.46 0.44 0.45
BT = MR 43.30 42.10 43.51 45.10 45.48 43.39 42.11
Urea 31.78 35.67 35.20 35.52 36.65 35.27 34.61
Ammonia 0.46 0.46 0.57 0.49 0.48 0.50 0.54
w & & 75.54 78.23 79.28 81.11 82.61 79.16 77.26
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The latest survey for the composition of human milk obtained from Japanese mothers,
— Part III. Composition of amino acids and related nitrogenous compounds —
Technical Research Institute, *Food Research Laboratory, Snow Brand Milk Products Co,, Ltd,

Tadashi IDOTA, Toshio SAKURAI, Makihiro SUGAWARA, Yumiko ISHIYAMA, Yuzi MURAKAMI,
Tadac MAEDA*, Masayuki YANO*, Kosou SHIMODA*, Yoshiteru ASAI*

The latest survey for the contents of total amino acids, free amino acids and other nitrogenous compounds in
human milk from Japanese mothers was performed, Milk samples at various stages of lactation (3 -482 days
postpartum)} were collected from various districts of the nation during summer and winter in the year of 1989, The
lactational, seasonal and regional influences on the contents were studied, analyzing composite samples which were
resulted from the blockrandomization of 2279 individual specimen.

The changing patterns during lactational stage in total amino acid contents were similar to the pattern of total
nitrogen content, whereas the ratio of each amino acid content to total nitrogen content differed in each amino acid.
The content of urea ranges from 34.82 to 43.82mg/d? throughout the whole lactation period, and urea nitrogen
occupied 5.5~11.7% of total nitrogen, The changing patterns during lactational stage in free amino acid contents
also differed in each amino acid. However glutamic acid was always dominant throughout whole lactational period,
followed by taurine until 60 days postpartum, then by glutamine afterwards, The content of total free amine acids
did not change greatly, ranging 36.81 to 55.26mg/dg, Proportion of total free amino acids to total amino acids
increased according to the progress of lactational period,
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