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A Longitudinal Study of the Total Nitrogen, Total Lipid, and Lactose Contents
in Human Milk and Energy Intake of Breast-fed Infants

Moon, S0o-Jae - Lee, Min-June * Kim, Jung-Hyun * Kang, Jung- Sun
Ahn, Hong-Seok™ - Song, Sae Wha™ * Choi, Moon-Hee*
Department of Foods and Nutrition, Yonsei University, Seoul, Koreg
Department of Foods and Nutrition, Sungshin Women’s Universily, Seoul, Korea

ABSTRACT

The changes in human milk composition {rom 235 days to 12 weeks postpartum were
investigated. Milk from 62 mothers was analyzed for total nitrogen(semimicro kjeldahl), lipid
(utilizing a modified Folch) and lactose(enzymatic hydrolysis). Energy was calculated by frac-
tional analysis. And the daily milk intakes and major nutrients and energy intakes of 18 exclusi-
vely breast-fed infants were determined by the test-weighing procedure and the direct analysis
of milk samples at 6 or 7 weeks postpartum. All samples were from well-defined subijects
and uniform collection procedures werc used.

Total nitrogen content decreascd significantly from 392 to 211 mg/dl, lipid and lactose content
increased from 1.94 to 3.06 g/dl and 6.90 to 7.50 g/dl, respectively. And energy content increased
556 to 64.5 keal/dl but was not statistically significant. The amount of milk ingested ranged
from 432 to 1266 ml/day and the mean intake was 764 ml/day. Daily mean intakes for protein
and energy were 100g and 450kcal in 6 or 7 weeks postpartum, respectively.

KEY WORDS ! human milk * total nitrogen - total lipid - lactose * energy intake.
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Table 1. Criteria for subject selecdon

Age | 20~35 years
Pre-pregnancy weight © 90~110% of ideal body wei-
ght
Pregnancy © - No medical and obstetrical risks
- Weight gained between 7kg and 17kg
Delivery : - Delivered one child who weighed more
than 2.5kg
- gestation greater than 38 weeks
Maternal health @ - No history of alcohol, drug abuse
and smoking
+Not on any medicadon that

would interfere: with lactation
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Table 2. General characteristics of subjects
Mean t SD Range No?
Age(yrs) 28.3%2.5 25—36 62
Parity 14%0.5 1-3 62
Height(em) 159.4% 3.2 152.5—166.0 62
Pre-pregnancy weight( %) 51.9+ 5.9 41.0—67.0 61
Pregnancy weight gain(kg) 12.6% 4.1 5.0—26.0 59
Birth height of infant(cm) . boy 51.0%+ 2.1 47.5—56.0 32
! girl 49.3% 2.1 44.0—53.0 24
Birth weight of infant(g) : boy 84074+ 895.7 2700— 4190 84
T girl 3235.11+330.3 2700—3935 26

1) Number of subjects
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Table 3. Daily energy intake and diet composition with tme postpartum

Stage of laciation (weeks postpartum)

Nutrient
1 2 4 6 12
(n=47)" (n=48) (n=25) (n=40) {n=32)
Energy 1782.3+ 560.62) 1834.2:+ 589.9 1969.8+ 580.1 1824.0+ 531.8 1902.24 570.1
(kcal) (66.0% 20.8)% (67.9x 21.9) (73.0% 21.5) (67.6% 19.7) (70.5+ 21.1)
Protein 758+ 855 77.8% 334 773+ 28.0 758+ 28.9 825+ 96.5
() (84.5%= 39.5) (86.4= 37.1) (859 31.1) (84.2+ 32.1) (91.7% 29.4)
Fat(g) 35.0t 208 36.0f 218 36.6+ 20.2 404+ 17.1 44.7+ 203
Carbo-
315.0%+ 956 3150+ 97.1 $89.91 100.1 309.0% 91.2 3093+ 89.0
hydrate(g)
% Protein 15.7£3.4 159£5.3 155+2.9 155+ 3.9 17.0+ 4.1
% Fat 16.0£7.1 16.0£ 7.2 1544 7.1 18.3+ 6.0 19.9% 5.7
% CHO 68.8£ 9.0 68.21 8.8 69.1+ 7.9 66.2% 8.0 63.1+ 7.0

1) Number of subjects
2) Values arc meant 5D

3) Mean percentage of recommended dictary allowances lor Korean lactating women®!
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Table 4. Compositional changes in human milk with time postpartum

Stage of lactation

Cormmpositon

2—5 days Iwk 2wks 4wks 6wks 12wks
Total Nitrogen(mg/d)** . ) ( ) . .
Mean® SD 392, 4£74.4 312. 2555 287, 1+ 555 249. 2+ 554 233.4%65. 0 211.4%42.90
No.l) 55 55 57 36 42 80
Total Lipid{g/dD) * . . N . - e
Meanz 5D 1.94% 0.73 2.39+ 0.97 295+ 0.83 3.06% 0.94 2.69%+ 1.05 2.86 1.00
No. 46 46 44 24 35 24
Lactose(g/dl)* * . ) N ) ) )
Mean+ SD 6.51% 0.39 6.90 0.42 7.14% 038 721t 0.37 7.45%t 0.29 7.50%= 0.33
No. 46 46 44 24 36 22
Calculated 1=‘r0u3in(,c;/o:11)2)"‘‘:= ) ) \ ) (
Meanz 5D 2.45% 047 1.95+ 035 1L.79+ 0.35 .56+ 0.33 1.46+ 041 1.32+ 0.27
No. 55 55 57 36 42 50
Calculated Energy(kcal/dl)®
Meant SD 55.57+ 7.64 59.10% 893 6359+ 648 6453+ 822 61.85% 9.60 63.07% 9.08
No. 43 43 59 20 32 19
1) Number of subjects
2) Towl protein was derived by multplying nitrogen by a factor of 6.25
3) Calculated using rhe values of 8.87 kcal/g lipid and 4.27 kealg lactose and protein'®
* 1 p<0.005  ** 1 p<0.001
a—e [ same letters are not significantly different by paired t-test.
(p<<0.05)
BT AAB 9ulg F7] Boke o15e) A4 dozd Y 2ReE Uy 4% A0EE
g Ho AAFE o] aTE paired t-testZ H] 7; 33 A3, 659 1259
5. mae 2A4 22 29 B o) e AefAatold Mgt f92Q Afo]E HolA] ggke
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Fig. 1. Total nitrogen, total lipid, lactose, and energy content according 1o duration of lactation.
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Table 5. Percentile distribution of nitrogen, fat, lactose, and energy content with ume postpartum

Percentiles
minimum 25 50 75 maximurn
2~5 days
Total nitrogen 256.2 322.0 382.2 441.0 551.6
Total lipid 0.62 1.36 1.99 2.52 4.32
Lacrose 5.84 6.22 6.44 6.98 7.25
Energy 40.65 49.63 56.38 60.55 77.35
1wk
Tortal nitrogen 212.8 278.8 305.2 333.2 496.8
Total lipid 0.56 1.60 2.34 5.02 4.58
Lactose 594 6.60 6.88 7.26 7.92
Energy 40.34 52.08 59.11 64.59 79.17
2wk
Total nitrogen 191.8 244.6 281.4 314.9 512.4
Total lipid 1.11 2.49 2.86 5.49 4.75
Lactose 6.03 6.91 7.16 7.55 §.01
Energy 52.26 58.35 65.45 68.90 76.59
4wk
Total nitrogen 180.5 216.1 242.5 265.3 498.6
Total lipid 1.61 2.22 2.97 3.87 4.69
Lactose 6.41 7.03 7.26 7.45 7.82
Encrgy 50.62 58.44 64.15 69.58 79.81
6wk
Toral nitrogen 170.8 197.2 215.8 234.4 498.6
Total lipid 1.03 1.88 2.72 3.17 5.87
Lactose 6.98 7.26 7.45 7.54 §.22
Energy 47.00 54.69 61.35 67.74 89.06
12 wk
Total nitrogen 142.8 190.2 201.2 250.8 562.1
Total lipid 0.54 2.18 2.95 5.38 5.18
Lacrose 6.70 7.43 7.50 7.64 §.11
Energy 47.51 54.96 62.87 69.53 82.58
Atk 28 FASEDE GUDL PPN AT 6 ) mgzel Aval Y T Ws Pl

38¢ Fote] DUAFS NBHRE 2hd] 22
g/dl, ol fol 1.7g/dl, H&fol Ll~16g/dlz 1}
B & AT Aol W3 tht BE A E BelT

SA AT i Zol, £ ATFo|ME Yy
448 TY ALYl o7 wuPLe 4
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WrrEe et 2ok 8t $d4 B W

dgi s Wyss nad P dyonz

gy

2) BHo) XA g

EfT B0 FAE §F2 2594 1.94g/d],
o fFo X 2.39g/dl, HLFME 2570 293¢
/dl, 450 8.06g/dl, 65l 2.69g/dl 2] 3 19Z=0)) =
2.86g/dlo] N3 Harfol BF A gFe 289y

dIl o5} A1) mhe Aol7t 2702 LEhyn
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(Table 4). 2#-9] A2 @& &8 7|70 7
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Table 6. Intakes of milk volume, macronutrients and energy at 6~7 weeks postpartum

Weight  Milk intake Protein Lipid Lactose Energy
Infants No.
(kg) (g/day) (g/day) (g/day) (g/day) (keal/day)
Boy 1 5.2 888 11.99 11.46 70.33 453.16
2 4.6 906 12.23 28.54 66.59 589.71
3 4.7 708 10.34 10.90 52.75 366.07
4 6.2 1266 14.05 23.80 99.00 695.83
5 5.5 660 6.93 25.74 53.59 486.73
6 5.2 748 14.36 20.57 52.21 466.72
7 5.2 759 15.03 7.82 53.51 362.03
8 6.4 735 8.01 33.00 59.61 581.44
Meant 5D 54+£06 83381941 11.6242.98 20.231£9.2 63.45+15.9 499.96*115.1
Girl 9 4.2 906 12.05 9.38 68.31 42589
10 5.5 432 6.05 25.56 31.56 384.68
11 5.5 560 6.78 10.02 41.72 295.97
12 6.4 876 10.95 9.72 66.93 418.77
13 5.6 517 6.36 13.49 36.55 302.89
14 5.1 976 8.98 32.31 75.59 639.16
15 6.3 593 4.92 21.47 44.71 402.56
16 5.2 750 6.30 8.25 57.98 347.65
17 4.6 745 11.40 10.73 55.50 380.85
18 728 13.40 21.84 56.93 494.03
Meant SD 44X 0. 708.3%179.7 §.72+3.02 16.25+8.4 53361 14.3 409.23%+ 99.9
Total Mean= $D 54406 764.1+191.6 1001+£3.27 18.02%8.7 57.84%15.5 449.55£113.5
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