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Changes in the Contents of Major Minerals and Trace Elements of Human
Milk During the Breast-Feeding

Ahn, Hong-Seok * Choi, Mee-Gyung * Pyo Young-Hee
Department of Food and Nutrition, Sungshin Women's University

ABSTRACT

Concentrations of 5 rna‘jor minerals(Na, K, Ca, P, Mg) and 3 trace elements(Mn, Mo, Ni)
were measured in human milk samples collected from 21 highly selected, healthy lactating
women at 2-5 days, and at 1, 2, 4, 6 and 12 weeks postpartum.

Significant decrease in contents of the major minerals and trace elements were found with
time postparfum.

Sodium contents decreased from 293.01ug/N at 2-5 days to 194.27ug/N at 12 wecks. Potassium
contents also decreased from 436.18ug/N in colostrum to 3585lug/N in matured milk at 12
weeks.

The Ca/P ratios of colostrum, transitional and matured milk were 3.39, 2.81 and 2.45 respecti-
vely.

Mean manganese levels of colostrum and transitional were 0.024ug/N, and those of matured
milk were 0014ug/N.

Molybdenum concentrations in the breast-milk collected at 1, 2, 4 weeks were higher than
those in the milk samples at 2-5 days and 12 weeks. Nickel content of colostrum was 0.062ug/N
and those of transitional. matured milk were 0.022ug/N and 0.017ug/N.

These determinations will provide the basic information on the variability of minerals and
trace elements as lactation proceed and the comparison of the components between term and

preterm milk.

KEY WORDS : human milk - minerals * trace elements.
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Table 1. Analytical conditions of DCP(Direct current argon plasma spetrophotometer)

Na K Ca P Mg Mn Mo Ni

Casette A-18 A-17 A-12 A-5 A-10 A-7 B-16 A-15

Number

Wave 5895 7698 3935 2136 2795 2576 3798 3474

Length(nm)

Slic 100/25 50 50 50 50 50 50 50

Width(nm)

Conc(ppm) 10000 2000 4200 3400 10000 1200 2900 8200

Burner A

Muli—————— Slot

Head

Range 1ppb - 1000ppm

Gas Argon  Gas
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Table 2. Sodum and potassium contents of human milk at different stages of lactanon

Sage of lactation Na K Na/K*
(dme postpartum) (ug/rnl)
2—5  days (n=16)1 993,01+ 1142724 436.18+ 60.90 a 0.661£0.18 a
1 wk (n=11) 251.24% 131.15 ab 458.90+ 3227 a 0.53+0.15 ab
2wk (n=17) 248,39+ 132.05 ab 460.11+ 142.10 a 0.49£0.11 ab
4wk (n=16) 218.374 186.94 ab 403.09+ 44.65 ab 0512025 ab
6  wk (n=17) 14566+ 31.96 b 35478+ 87.40*b  0.44%018 b
12wk (n=10) 194.27+ 149.2¢4 b 358.51%f 6493 b 0.54£0.42 ab
1) Number of subjects
2) Meant SD

3) The same letters in a column arc not significadv different at p<{0.05 by Duncan’s muldple range

test
4) NwK ratio=sodium/potassium

- 125 —



54 2714% dFds B

wed B Aok diFEe 47 FHES
=55t HENNNG g0 YES S5 B
AP A7) wFAAE 2hoA L o]BFE
A& oA ghshs A%E BRAFALY, F7
717k e ZEe] Fx e B 47 Al
s} o] ZadE Aoz JEhd AT ZFAE
9] 1916 Hibbred5!19% SannTX2 BH 9 2§
FEE £4717E B A A FAHATE BA
g}t Keenan$We 289 YEF 2 TF ¥
o Ao 2GRy A E Y F5FE o
ZA= 7] g 2o st Aol WM = FFU
A A e g A%siuth

UEEH ZF2 Ztz Axeds gdo 73
A A JEOEA, Folrt dHske FFN AR
Z4 H o] AGeA AR = ok 39, ALY
As A 227} ARA Fote] A A}, F71 B
olatel & 4 Slths 7hsAdol AAIE 7L S
29)

A Aaqd 27 5% YEF v2E 44
394mg/<} 199mg/Lolwl¥bal, oA AlREI
e ZAEFE 14%2 2HE B ZFEETL
600mg/f T VEF-S 160mg/d 22 AtE i)
1987%d FAOO A2 4| A g gol-& Af-o A3
FE HYZS By ZFL 540~—1340mg/Lst YE
F2 185~400mg/Lo) vt T3 HF Aol I
A=) TGe Na:K ratort 053229 R
ZAZ ALFNAE ©] rato7} 0.6(mEqE VEFE

© 1:1)g 238A gEE FAAZ v Ao

Ir

6709 7R gelel A
SEEchn 4 A gle,
FomonS29)3} Arkinsons26)-& preterm milke] 3
§d g w7 o LREFE shs 240t
79-0] = hyponatremiat} hypokalernia B tAFd
Fgrzo] 2YE F AN JEFY EF
Pasiohn ALt

ek og Vg
o
=

¢
5]

ofd b

of
e

2. 249 Z(Ca), ol(P) L rlavlE(Mg) 9
%

Table 3o <dote] NMEE ZZHF =& FA
g5 7)eS 23 Y= Fed o 22 vk
%9 24U &Fekg =i 7170 E2 el

x40 P4 T 373.88ug/ml o] e, o) F
foll A 879.41pgml 2 AERAME BT
338.58ug/mlE SAE ) 7 7|3k meps B
g9 2 greke guiatd] 2 g AT (p<0.05).
Z8)u Duncand] BEH|ln AR S & 2H F£F
17 8 Zg FEe F9F Aol7t gle AR
velged], o) Fdgkel dig EEHAT W
2 Ad 719% AR Alzdrh

w50l ol gaFe FEfolA 109.99ug/ml 1%
i1, ol 5ol 279 AsfolMs Z47 147.93ug/
migh 161.96pg/ml oAt} 45 o] T FFelA=
1 sErt AR Bade dAe pf Tez
2 oz f3Q Zart gl (p<0.05). E£F
59k oldH 2 A& HY Capy Ml 339, 281,
2452 Z5ollA 7bE TR, 7 71zke] AL

Table 3. Calcium, phosphorous and magnesium contents of human milk at different stages of lactadon

_Stage of lactadon Ca p Mg Ca/PV
(dme postpartum) (ug/N)
9—5 days (n=16)" 373.88+£109.19P%)  109.99+26.50 a  37.81%5.78 a 3.59+ 082 a
1 wk  (a=11) 379.41%128.91 a 147.98+51.24 ab  87.51%£322 a 2.81+1.00 ab
2 wk  (n=17) 874.46% 9845 a 161.96£29.31 ab  86.37L8.10 ab 2401096 b
4 wk  (n=16) 351.84+112.28 a 146.76+ 3352 b 31.67+6.39 ab 243£0.60 b
6 wk  (n=17) 508.98% 49.52 a 133.33+39.50 bc 30.56£8.30 hc 2391072 b
12wk (n=10) 319.04%144.27 a 130.76+ 33.45 ¢ 34801827 ¢ 261x1.24 b
1) Number of subjects
2) Mean+ SD

3) The letters in a column are not significandy different at p<{0.05 by Duncan’s muliple range (cst

4) Ca/P ratio= Calcum/Phosphorous
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Table 4. Manganese, molybdenum and nickel contents of human milk ar different stages of lactation

Stage ol lactaton Mn Mo Ni
(dme postparum) {pg/mb)
2—5 days (n=16)" 0.024 0.0220%9) 0.035% 0.01 a 0.062+0.04 a
1 wk (n=11) 0.024%£0.01 a 0.044% 0.02 a 0.022£0.01 ab
2 wk (n=19) 0.013£0.01 a 0.040£0.04 a 0.018£0.01 ab
4 wk (n=16) 0.0194£0.01 a 0.041+0.04 a 0.021£0.02 ab
6 wk (n=17) 0.014+0.01 a 0.082£0.08 a 0016001 b
12 wk (n=10) 0.012£0.04 a 0.019+0.01 a 0.014£0.01 b
1) Number of subjects
2) Mcant SD

3) The same lemers in a column are not significandy different at p<(0.05 by Duncan’s muldple range

test
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