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Changes in Contents of Nitrogen of Preterm Milk during Lactation
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ABSTRACT

Nitrogen(N) concentration of preterm(PT) and term(T) milk in various fractions, such as to-
tal, protein, nonprotein, whey protein and casein were determined at 2 -5 days, 1, 2, 4 and 6
weeks of postpartum. The purpose of this study was to investigate the nitrogen concentration
of human milk from mothers delivering at preterm and term, and the propriety of preterm milk
for prematur¢ infants. -

The concentration of total N, nonprotein N, protein N, whey protein N and casein N in pre-
term milk was decreased significantly with time postpartum. Total N was 374mg/dl at colos-
trum, 232mg/dl at mature milk. Whey protein N was decreased from 42mg/dl at 2 -5 days
to 32mg/dl at 4 — 6 weeks. Protein N was 332mg/dl at colostrum, 202mg;/dl at mature milk.
The proportion of whey protein N and casein N were 39 : 61 at colostrum, 28 : 72 at mature
milk. No differences were found between T and PT milk for total nitrogen excepted 2 weeks.
In this report we show that nitrogen concentration except casein N is smaller in milk.from
mothers giving birth prematurely than in milk from mothers giving birth at term, over the first
two weeks of lactation. But protein N was higher in preterm milk than term milk, whey protein
nitrogen was lower. By comparing predicted nitrogen intakes to estimated requirements of pre-
term infants fed 150 to 200ml/kg/day of their own mother's milk, we predict that the quan-
tities of protein provided would be adequate to meet the requirements of the prematured in-
fants during the early weeks of life.

KEY WORDS : preterm milk - term milk - protein - nitrogen.
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Table 1. General characteristics of subjects

Characteristics Mean + SD
_Mother.
Age(yrs) 318 + 3.2
Height(cm) 159.3 + 3.2
Pre-Pregnancy weight(kg) 51.0 £ 63
Gestation length(wks) 356 + 0.6
Parity 17 £ 09
Weight gain(kg) 106 £ 1.9
Infant
Birth weight(kg) 26 + 03
Birth height(cm) 471 £ 2.7
Sex : Male _ 12
Female 15
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Table 2. Distribution of nitrogen in preterm milk with time postpartum

Nitrogen component(mg/dl)

Time No" Total Nonprotein Protein Whey Whey protein Casein
postpartum
N** N** N** N** N** N*
2-5 Days 15 374 + 847 42 £12° 332 + 77 172 + 48 130 + 45° 202 + 59°
1 Wk 12 360 + 75° 42 £ 8 318 = 71* 160 + 46° 118 + 45° 200 4 48°
2 Wks 8 241 + 31° 31 & 5% 215 4+ 34° 85 + 18° 54 + 17" 161 + 35°
4 Wks 12 235 + 43° 32+ 9" 203 + 44° 95 4 29 63 + 25° 140 + 34"
6 Wks 9 220 + 41° 33 +£ 10° 188 + 34° 84 + 35° 52 + 25" 136 + 31°
1) Number of samples
2) Mean+SD
3) a, b : Values with the same letters are not significantly different at p < 0.05 by Duncan's multiple range test
p <005 *:p <0001
Table 3. Comparison of nitrogen concentration in preterm and term milk
Nitrogen component(mg/dl)
Time
Whe
postpartum ~ Group  No” Total Nonprotein Protein Whey Y Casein
protein
N N N N N
N
PT 15374 4 847 42 =12 332 & 77 172 + 48 130 + 45 202 + 59°
2-5Days ¢ 19 382 £ 53 54+ 14 328 £50 231 £ 43 178 + 45 151 4 39
y PT 12 360 + 75 42 + 8+ 318 £ 71 160 & 46 118 & 45 200 + 48*
Tw T 20 322 4£61 49 % 6 273+ 61 165 £ 48 116 + 49 157 4 45
) PT 8 241 £ 31" 31 &£ 5% 215 + 34* 85 & 18% 54 + 17*  1g] + 35
2 Wks T 15 284 £16 44+ 5 2404+ 15 132 +25 88 + 25 152 + 33
Wi PT 12 235 + 43 32 + 9% 203 + 44 95 + 29%* 63 + 25 140 + 34
4 Whs T 19 239 + 26 40 + 4 200 £ 26 115 + 19 75 £ 18 124 + 25
PT 9 220 + 41 33 £ 10 188 &+ 34 84 + 35 52 £ 25 136 + 31
6 Wks T 18 220 + 19 36 - 6 184 + 18 104 + 16 68 = 16 116 + 22

1) Number of subjects
2) Mean+SD

3) * Significantly different at p < 0.05 by Duncan's general linear models
** Significantly different at p < 0.001 by Duncan’s general linear models
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€ BF9 T ol vigol] gt dgwl £ DA 2es A0 Uehgth dudos 24 o
S S} olel@ 4L preterm milkyt %Y & G 8T Rl Holrxe] ojops Zoje
v U RS W, APHU 92 A4 1 29814 2 o)y ujgolo 235 AT AY A
2ol A4 term milkHth FHoFY Abow P ArL arejsto] 285 ol4twl vwlrole) 1¢) thula
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preterm milk®] ARo] B 2tz o} n)%obe] HAu w3l Table 4ellA AR w)golgt wiatolo] gula =
23} #38te] preterm milke] JGA} = ) gt vl w s o PT7}F R209] glolzay) gz
Moz HEF Ao}, Tl THU & A49 9 Zio] heke o|a)g
& ATl BAHE PTY Ak 330 R preterm 9] A-%ol okzb #SkL, 29 A 9-oll= PV TR} Yot
milke] ARHHQ YFg Frlehe dol= ofelgol 9 b Teu u)Lolsl gkatofe) weld gk 5 A
o mlGote] Yt gEstel PTY el @ Ak 7jzhe] A AwkH o2 A9 fFARH: 48 £ 9t
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ZieglerS™& Q11 F4k 3350 365 B0k 2A A4 19 vldole] el HABE Bk 5 4544 e )
SHelA A Blole] AT Frhs 133~141g/ 59 3.0g olAoR wla MHue R wf m<
Table 4. Predicted protein intakes of preterm and term infants fed their own mother's expressed milk
Time postpartum
2 -5 Days 1 Wk 2 Wks 4 Wks 6 Wks
g/kg/day
Total N" PT 36 + 097 46 £ 1.0 3.0 = 0.4 3.0 + 06 28 + 06
T 3.7 £ 05 41 + 0.8 36 + 0.2 3.1 £ 03 28 + 0.2
Protein N" PT 32 £ 1.0 40 + 1.0 28 + 04 26 + 0.6 24 + 04
T 3.1 + 05 35 + 08 3.1 + 0.2 26 £ 0.3 23 £ 02
Nonprotein N" PT 05 + 1.2 0.6 + 0.1 04 + 0.1 0.4 + 0.1 04 + 041
T 0.5 + 0.1 0.6 + 0.1 0.6 + 0.1 0.5 + 0.1 0.5 £ 0.1

1) Equivalent of g protein, obtained by multiplying g nitrogen x 6.38

2) Intakes calculated from average concentration of
150ml/kg/day for the 2 - 5 days and 200ml/kg/day

protein in preterm and term human milk assuming a milk intake of
for subsequent stages
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