WS BB E I 306) 1 715~726, 1997
2L O 3
249 Fa ddi SRl e F 2dld] By A7
o om0
QAT ek weses 45 etn)

A Study on the Influencing Factors of Macronutrient

Concentrations in Human Milk

Lee, Min-June

Department of Foods and Nutrition, Yonsei University, Seoul, Korea

ABSTRACT

This study was conducted longitudinally following the total nitrogen, total lipid, and lactose
concentrations and their influencing factors on concentrations of energy-yielding nutrients in
human milk from 2-5 days to 12 weeks postpartum of 45 lactating Korean mothers. All
samples were from well-defined subjects. And uniform collection procedures were used. Total
nitrogen concentration of milk decreased significantly from 385mg/dl at 2 -5 days to 201mg/
dl at 12 weeks postpartum. Total lipid concentration increased from 1.98g/dl at 2 -5 days to
3.09g/dl at 12 weeks postpartum. However, there was a large variation in the concentration of
total lipids. Lactose concentration increased significantly from 6.53g/dl at 2—5 days to 7.48g/
dl at 12 weeks. Total nitrogen concentration in milk was positively related to pregnancy weight
gains at 2 and 6 weeks postpartum. Total lipid concentration was positively related to infant
birth weight ; however, it was negatively related to the maternal weight loss. In addition, total
lipid concentration was positively related to maternal protein intake at 6 weeks postpartum. Tts
concentration was positively related to parity and maternal percentage body fat at 12 wecks
postpartum. Milk lactose concentration was positively related to parity at 2 weeks postpartum.

(Korean J Nutrition 30(6) : 715~726, 1997)
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Table 1. General characteristics of subjects

Number of subjects=45

Lactating mother Mean+SD" Range”
Agelyrs) 283+ 2.66 23- 36
Parity 13+ 052 1- 3
Height(cm) 159.7+ 2.78 154-166
Pre-pregnancy weight(kg) 51.8+ 5.86 41- 67
PIBW? 96.611.27 79-126
BMmI” 203+ 232 16— 27
Pregnancy weight gain (kg) 13.1+4.23 5- 26
New born baby Boy Girl Total Standard®
Weight(kg) 3.40+0.37" 3.25+0.35 3.34+0.37 3.40
(2.7 - 4.0” (2.7-4.0) (2.7 -4.0) 3.247
287 17 45
Length{cm) 50.97+2.16 49.73£2.15 50.53+2.21 51.40
(48.0-56.0) (44.0-53.0) (44.0-56.0) 50.50
27 15 42
Head circumference(cm) 34.35+1.91 33.75+1.25 34.184+1.74 34.10
(31.0-37.0 (33.0-36.0) (31.0-37.0) 33.50
15 6 21
Chest circumference(cm) 32.87+1.71 32.83+1.13 32.86+1.53 33.10
(29.5-36.0) (31.0-34.0) (29.5-36.0) 32.70
15 6 21
1) Mean+ Standard deviation 2) Range : Minimum~Maximum
3) % ldeal body weight
Ideal body weight(kg)={Height(cm) — 100} X 0.9
4) Body mass index=kg/m’ 5) Number of subjects
@ Standard value of Korean infant™
6) Standard value for Boy 7) Standard value for Girl
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Table 2. Maternal dietary intake during lactation

A B E R 30(6) 1 7T15~726, 1997 /719

Stage of lactation (weeks postpartum)

Nutrient 1

2 6 12
(n=38)" (n=36) (n=24) (n=17)
Energy(kcal) 1823 + 61547 1773 + 585.0 1887 + 499.3 1804 + 499.7
Protein(g) 84 + 624 + 322 78 + 323 76 £ 243
Fat(g) 38 + 216 + 223 41 + 159 39 £ 204
Carbohydrate(g) 315+ 958 310 £ 89.0 327 + 86.8 309 + 826
Protein % of energy 157 + 34 159 £+ 33 155 £ 39 17.0 + 4.1
Fat % of energy 160 + 7.1 160 + 7.2 183 = 6.0 199 = 5.7
CHO % of energy 683 + 9.0 68.2 + 8.8 66.2 £ 8.0 63.1+ 7.0

1) Number of subjects
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7120 2fel EhE B2 FAA 2 AT w5

R 3L2 Table 49l A ABHA T

el ZfolAM 256~552mg/dle]
He ByE Bgon g 24 IFE 385me/dl
2 Uehgt} Bt 3 13 BH|EHE oldfolMe B
7 313mg/dlE, ZFol vl&l o 20% FHasilen,
125 s B 210mg/d1&. 25 s <F 46%9 7
&8 Yehjo] £h7t 2 gl wet mae] $2L G
2o YA ashe Ao velth 4 7170
2 paired t-test® ¥, AT A, 657 1279
Aeg7roat 92l XojE Kol ggten, Z4
S oA R AL BEE 4923 Aol Bole A
oz vehytth a3y 4 & 9AER 2AT O
27] 7o), Az Zol & wjAlEta 2 /AN
5 A 71zl AR F4A w50 Ael7t UEAE
ANOVA of repeated measures® #3% 2A#, p
<0.001 =l Ael7t e A2 Yt 713t
w2 W3l 934E polynomial trend analysisoll i3]
A5 Az 12k 23Hp<0.001) 2 334 (p<0.05)
Ao r Wkl 2o vegth webA
2ol W2 FAA o] Bl E AwEo] 51% % 7t
=7 Vel regression line2 & AAISA oh-3-3}
2},

M

0,

=T

7

ol

%42 (mg/dl)=382.22 - 70.93X+10.03X*~
0.44X3(X : weeks postpar-

tum)

2) 289 FNA 3k

259 B FAA R 2AfrelA 1.98¢/dl, ©1F
fol A 252g/dlella, A4l BT AR FEE
oF 2.88g/dleltch. T3 2 7)3te] A FEE AT



720/ 559 o d%k B

Table 3. Changes in weight and body composition during lactation

Stage of lactation

Prepostpartum Twk 2wks 6wks 12wks
(n=45)" (n=31) (n=28) (n=19) (n=10)
a b c d bed
Body 65.0+6.69” 58.9+6.57 57.8+£5.26 56.2+3.98 56.61+3.98
weight(kg)** (50.0-78.0)” (45.0-74.0) (48.5-70.0) (49.5 - 64.0) (50.0-63.5)
Weight 13.1+4.23" - 5.742.52° -1.9£1.98" -1.0£1.70” -1.0+2.76"
changetkg) (5.0-26.0) (-11.0- 1.0 (=65~ 1.0 (-6.0- 1.5) (=75~ 3.5
a b c abc
% Ideal 121129 109+£12.0 107+10.0 105x8.7 105+6.4
body weight™ (98 - 150) (86— 139) (91-132) (90-121) (97 -118)
Body mass 25.5+2.64 23.0£249 22.6+2.05 22.0X£1.70 22.13+1.35
index'? (20.3-31.2) (18.0-29.3) (19.2-27.7) (19.2-25.3) (20.5-24.8)
% Body fat 29.6+2.66" 2754343 27.6+£2.36° 27.4+4257°
(25.3-36.1) (21.9-35.7) (22.2-32.0) (24.4-31.4)
1) Number of subjects 2) Mean = standard deviation
3) Range (Minimum-~Maximum) 4) Pregnancy weight gain
5) Twk body weight(bw) — prepostpartum bw 6) 2wks bw — Twk bw
7) 6wks bw — 2wks bw
8) 12wks bw — 6wks bw
(#12wks bw - Twks bw= - 3.85+5.60(— 17.50 - 1.50)
9) % ldeal body weight
Ideal body weight(kg)={Height(cm) - 100} x 0.9
10) Body mass index=kg/m?
1. a-d : Values with the same letter are not significantly different(p <0.05).
2. Variables containing ™ are significantly different over time within the subject.
*: p<0.05 *: p<0.001
Table 4. Compositional changes in human milk with time postpartum
Composition Stage of lactation
P 2 -5 days 1wk 2wks 6wks 12wks
Total Nitrogen(mg/dl)** . b . J g
Mean +5D 3854 £73.86"  313.1 £49.94 2827 £6255 221.24+49.34  209.9 +48.03
No.” 40 43 40 28 20
Total Lipid(g/dh*
Mean+5D 198+ 075" 252+ 093° 287% 085" 268+ 105" 309+ 1.54°
No. 40 42 38 29 20
Lactose(g/dh** . N . p J
Mean+5D 6.53 + 0.35 689+ 042 7.5+ 036 744+ 027 748+ 032
No. 37 38 33 26 15

1) Mean + standard deviation

2) Number of subjects

1. a-d : Values with the same letter are not significantly different(p <(0.05).
2. Variables containing ™" are significantly different over time within the subject.

*: p<0.005 ** 1 p<0.001
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Table 5. Correlation of various independent variables with human milk macronutrients

30(6) : 715~726, 1997 /721

Pregnancy  \veight  PIBW

% Body Weight

Parity

Energy  Protein Birth

wt. gain fat loss intake intake  weight
2 -5 days
Total nitrogen 0.00" 0.13 0.26 071 007 -004 -0.13 ~019 -007
Total lipid 0.08 -0.21 -0.24 -0.06 -0.05 -0.03 0.03 -0.03 0.03
Lactose 020 -0.18 -0.14 -0.16 0.16 0.06 0.25 0.20 0.06
2wks
Total nitrogen 0.26 0.21 0.25 0.24 -0.45* -0.02 -0.26 -0.23 -0.10
Total lipid -0.17 -0.35 -0.1 -0.04 -0.24 0.02 0.03 0.07 -0.06
Lactose -0.17 -0.15 -0.04 -0.37 0.10 0.27 0.16 0.21 0.13
6wks
Total nitrogen 0.53** 0.19 -0.18 0.49* -0.08 —0.44* 0.23 0.21 -0.20
Total lipid 0.04 0.06 -0.12 0.36 -0.54* 0.19 0.18 0.19 0.23
Lactose 0.09 -0.17 -0.34 0.37 -0.46 0.42% 0.02 0.19 0.29
12wks
Total nitrogen -0.04 0.55 0.08 0.49 -0.09 -0.16 -0.13 -0.29 -0.16
Total lipid 0.18 0.09 -0.05 0.64* 0.00 0.45 0.41 0.28 0.32
Lactose 0.06 0.49 0.52 0.10 -0.09 -0.22 0.27 0.06 -0.12
1) Correlation coefficient *p<0.05 **p <0.005
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Table 6. Estimated regression coefficient for macronu-
trient concentrations in human milk

Total Total L
Nitrogen lipid actose
2wks
Pty
6.453* 0.233*
Constant 196.163 6.850
Adjusted R 0.240 0.156
6wks
Pregnancy
wt. gain  Birth weight
9.483* 1.341*
Weight loss
-0.235*
Protein intake
8.201E- 03"
Constant 99.338 -2.517
Adjusted R* 0.380 0.658
12wks
Parity
0.798*
% Body fat
0.185*
Constant -3.385
Adjusted R’ 0.651
*p<0.05 40.05<p<0.08
E §9AQ Af BAE Ho| £ =7 HeE qlgle
o] 23] A} AT A So 3E BAVL
Qe Ao ettt 6578 &Rl 44 o
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