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A Longitudinal Study of Macro-Mineral Concentrations in Human Milk
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ABSTRACT

The purpose of this study was (o investigate macro-mineral contents in human milk longitudi-

nally from 2 days to 12 weeks postpartum. Milk samples were collected from 34 healthy lactating

women. Calcium, Phosphorus, magnesium, sodium and potassium were analyzed.

Concentrations of the minerals except for magnesium differed significantly within the lactation

period. The levels of sodium and potassium declined linearly over the first 12 weeks of lactation,

but that of phosphorus increased. Statistically significant quadratic trends were observed in

phosphorus and sodium concentrations.

There was no significant correlation between maternal age and mineral concentrations throu-

ghout the lactation period. In addition, no significant differences were found between the primi-

para and the multipara for mineral concentrations in human milk. Mineral intake of lactating

women did not affect the individual mineral concentration of milk. However, the protein and

fat intake of lactating women had a significant correlation with sodium and potassium concent-

rations. The following four pairs of minerals * potassium and calcium, potassium and phospho-

rus, sodium and magnesium, and calcium and phosphorus showed a positive correlation with

each other in human milk.

KEY WORDS : human milk - calcium - phosphorus * magnesium * sodium * potassium.
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Table 1. Dietary inwake of lactating women with lime postpartum

Nutrients Stage of lacration
2—5 days Iwk 2wks Gwks 12wks
(n=29)" (n=32) (n=28) (n=17) (n=10)
Energy 1537 + 6682 1838 + 553 1838 + 622 1858 + 4925 1909 + 434
(kcal) (56.9% 24.7)¥  (68.1+ 20.5) (681t 23.0) (68.6% 157) (70.7x 16.1)
Protein 66.5 34.1 7971 353 78.5+ 322 78.24  83.0 §1.7+ 246
(2) (78.9+ 37.9) (88.5+ 39.2) (87.2+ 3858) (81.3t 357) (907% 274)
Fa(g) 323 179 412+ 199 409+ 221 415 152 430 166
CHO(g) 266.6£ 116.3 320.1+ 919 317.7% 955 826.6t 694  333.6% 69.1
Ca(mg) 586.6F 236.2 630.1£ 2144 670.9+ 270.9 5327+ 271.1 622.3+ 251.9
(533 21.5) (5731 19.5) (609 24.6) (484% 24.6) (56.6& 22.9)
P(mg) 689.0+ 341.9 895.8+ 4559 859.0% 4453 799.7% 4325  936.8% 410.8
(h74% 28.5) (753 38.4) (712 34.5) (78.8% 41.7) (78.9%f 37.6)
Na(mg) 3875 £2001 4254 £ 1597 4501 2189 3833 -+ 1866 4872 +1419
K(mg) 3093 =+ 1391 3577 +1205 8579 *1219 2568 + 1189 3844 +1270

1) Number of subjects in energy, protcin, far, CHO, Ca, P, Na, K

2) Valucs are meanzt standard deviation

8) Mean percentage of Recommended Dietary Allowances [or Korean lactating women
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Table 2. Calcium, phosphorus, and magnesium concentrations in human mitk with time postpartum

Stage of lactation Ca*
(weeks postpartum)

P Mg Ca/P*

(mg/L)

2—5 days(n=31)" 355.27+ 80,0822

76.07+ 24,322

57.75% 18.302 5.06% 1.79%)=

1 wk (n=33) $75.14% 66.250 91.29+ 24.04b¢ 58.58% 10.65% 428+ 0.92
2 wks (n=26) 348.51+ 70.447 93.46+ 22.40bc 47.45% 11.59> 3.8210.70
6 wks (n=16) 573.09% 95,992 108.85+ 53.83¢ 45,52 10.94b¢ $.59+£1.01
12 wks (n= 9) 355.10% 76.712 95404 11.15P 47.77+ 10,204 3.76x 0.87

1) Number of subjects
2) Values are meant standard deviation
3) Ca/P ratio= Calcum/Phosphorus

a-d : The same letters are not significantly different by paired t-test(p<(0.05).

* ! Values containing ‘*”
res(p<0.05).
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Table 3. Sodium and potassium concentratons in human milk with time postpartum

Stage of lactation Na*

{weeks postpartum)

2—5 days(n=381)" 85.48+ 14.89%)=

1 wk (n=33) 2419t 9.75P
2 wks (n=26) 21.60+ 15.745
6 wks (n=16) 16.834% 9.78%d
12 wks (n= 9) 10.66+ 5.39¢

K* Na/K*
(mEq/L)
18.02+ 4 30 2.14+ 1,119
18.83+ 3.24% 1.38% 0.59°
16.19+ 8,21k 141%1.21%
1548+ 4170 1.17+ 1,083bcd
12.58+2.38 0.90% 0.61¢

1) Number of subjects
2) Values are meant standard deviation
3) Na/K=Sodium/Potassium

a—d ! The same letters are not significantly different by paired t-test(p<0.05).

* I Values containing **
res(p<(0.05).

are significandy different over tme within the subject by ANOVA of repeated measu-

— 1104 —



234 -

4 -

EFH 2§ HEH #f 710709 ¥4 BA=
Boke o) 1xH(p=0.002)¢} 22} (p=0.085)H o2
vehtom 23E wgaLe Y=1.87—-024X+0.
014X*(Y 1 JEFI L4549 H &, X weeks postpa-
rturn) ¢} T},

589 JEST 28 LB 44 /07 B4
W] tha Aol7} Qi Ad AT Ao

7 Qe

H23tH GEFY] 3¢ e
e e, ZEe] Ao
A ERAT 29 g2 47

Ao 2 et ot o) 2 _q v @E orare
ME fAskE T B 3 2F9 dAsRY UE
F2E Magy50e] 943}\;4_ 21.0, 7.0mEqg/Le]H,
LEA= 2474 190, =47} 14.0mEq/LE 25
F Alde] ARG whak A} AL BEFE Ho|i
Rom zfoAMs GEF T2/ ZFEY =%
ovt AEFANE ZEAZ O =4tk s
£ 2 AsEe 2holA E1 ARl 2
F=7t golAed HEES] Zf 66%, TFL 3]
% HEE A fdA o)df7k] Wt
A3t st

2 AFANME GEFAT 2/ b 2
ZH vwAl 259 AsfolA 70%, ZTFL 80
%7t dastgey FE -°r oj& foll A =
#3te] Wt AASG T HEEY 4AV4E Y
W ZES FEH JEEG %hr-l H7F ZAA]
ggto] Aslgo] BUHMIW, Lol i 2] A
o} 47t FG 4o Hs W nEg o
glo] @ & givtm AAPYE & 2 {u YEFT
ZHgr o] el B4lo] RopA] I vk Sunskind o]
o8 2fe HY VEFH ZF] HE 0.6~07
ojw] mt WRAE HsiME HLF 200032
FAT e} B3 B YEd, B a7 E <t
v

"0
=T

A%
Mol Agen Fold e 44hE 24%

2 ¥lg&e]

ZastE

12} 2loll 2Re 2012 S0 dee
o

Pearson A% A=z HE w ¢lg] H9qt o)
Froll A FrefFel 4 2A(p<0.05)E EEg ¥,
ANHOZ 8w B4 ¥7)2e £42e) Aol
utel apol7t gl Ao velgth B dF Zie
429 dzo 2hel Foa o F¥e
dAE QAU 24P e AFEIHO

re
FAESHAl Ltebdch
ot 7 o) Be By 7r1d B
ol mpadlgel Qo) oF, 65, 1279 &%
AN fejRe= (p<o0s) Yy, 1 e
A9 Aol7k g Ao vt AUgFEIE
%ﬁ, 2, ehad ol gloiAl ZArE-eh BATY7he]
Fl Gl Aolrt givtn stdom, dubH oz
S5¥e) @R, BE 259 29 £ ¥
A B0l gE Aoz vuAT gtk

HFet BvFel FI[EH 2

NA Lo 4F #ACL BE
2FA oe] AF #AC Y }'u'b} LR
i BH JEFIH £, 2579 As&folA
29 A7 A Udetes ZEAE 24AA
kel Fd A 9otk ANHe JFFH B
s

o 272 pEee) BAL Fz g0 4B B
A7} GEbged SR 2l A4 17T Ashe
1279 A5HIA B9 A2 DAL A ¢
ZEFAE 2R & }g'“ﬂ‘ #A7 e AHer
Gehit. mea aedoz AANW, JEET
259 T A BE AFLY AF, 3

dHRT 24 o Yol AR VI 2T D

A7F Ak

SRR Ayt dUse 4F sEL Ri9
2713279 A4BAHE B d4e A9 gisden,
Hr)|AVY) Q74 mashd £33 IF 439
2R Us =7t o] U=



ol o 771d v ¥

o 4u4e AdAoz 2 W FAHCE
7 498 $12 43
g s2o 492U 932

3 2R 7I1A ¥
EﬂAA% o%-lﬁﬂﬂﬁﬂﬁ¥%ﬂmmmmm>
WA A dBH o2 o] & A@Aol vhEhtA
stk Zgel YANE dEsA dBdol e

Ao HAHAEHINOD o) i3RI} T
T 4FEe] F2A FHo20H go] FYH
ZAHE clAPemd TE 4F FF mE
FEF 2w FE AP duA @A she'?
ARG AFH 71A0] ZART A& AT
183wy /ﬁ.g)lo)ﬂ)lb)o“ QoI E thERe o
TFAEC] AREe] gles EI 3Hch

YpHoz 547 7 HH £EL B4

Table 4. Pearson correlation coefficients between levels of individual minerals in human milk

Dependant Independent variables
Variables Ca P Mg Na K
2—5 days(n=31)"

Ca 1.000

P 0.413% 1.000

Mg 0.510%* 0.258 1.000

Na 0.081 —0.386* 0.188 1.000

K 0.483%** 0.591% %% 0.329 —0.178 1.000
1 week (n=353)

Ca 1.000

I3 0.565%* 1.000

Mg 0.177 —0.051 1.000

Na —0.187 —0.406* 0.550%* 1.000

K 0.330 0.021 0.282 —0.118 1.000
2 weeks(n=26)

Ca 1.000

P 0.580%* 1.000

Mg 0.178 0.164 1.000

Na —0.400% —0.311 0.689%%% 1.000

K 0.401* 0.109 0.225 —0.122 1.000
6 weeks(n=16)

Ca 1.000

P 0.709*= 1.000

Mg 0.390 0.012 1.000

Na —0.449 —0.458 0.173 1.000

K 0.552% 0.599* 0.277 —0.054 1.000

12 weeks(n= 9)

Ca 1.000

P 0.098 1.000

Mg 0.528 0.096 1.000

Na —0.8327 0.533 —0.264 1.000

K 0.061 —0.174 0.568 ~—0.305 1.000

1) Number of subjects
* p<0.05 #* p<0.01 *+55.70.001
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