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A Study on Iron, Zinc and Copper Contents in Human Milk and
Trace Element Intakes of Breast-fed Infants
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ABSTRACT

Concentrations of iron. zinc. and copper were measured in human milk samples collected
longitudinally from 21 highly selected. healthy lactating women. And the daily milk and
trace elements intakes of 14 exclusively breastfed infants were determined by the test-wei-
ghing procedure and the direct analysis of milk samples at 6 or 7wecks postpartum. Signifi-
cant decreases in iron. zinc and copper were found with time postpartum. Iron contents
decreased from 0.33pg9/mf at 2—5 days to 0.21ug/mé at 12weeks. Zinc concentrations also
declined from 4.15p9/m¢ in colostrum to 2.33ug/m¢ in matured milk at 12 weeks.

Mean copper levels of colostum. transitional, and matured milk were 0.21ug/mé, 0.34pg/mé,
and 0.26pg9/m¢ respectively.

Data indicated that the amount of milk ingested ranged from 4329/day to 12669/day
and the mean intake was 7689/day. Daily mcan intakes for iron. zinc. and copper were
0.19mg, 2.10m9, and 0.15m9 respectively.

KEY WORDS © human milk - iron * zinc * copper * trace elements intakes - milk intakes.
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Table 1. Analvtical conditions of DCP(Direct cur-
rent argon plasma spectrophotometer)

Fe Zn Cu
Casette A-9 B-2 A-11
number
Wave 2995 2025 3247
Length(nm)
Slit 50 50 50
Width(nm)
Conc(ppm) 2000 3000 50000
Burner
Head Muld Slot
Range 1 ppb-1000ppm
Gas Argon Gas

24 stedd ol &3t oA F =
ppb~1000ppmo 2 wjgkdle] FAo lojA
o A Z23RE 4e 5 Ak Aol ¢ A

9\1‘;}17).
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Abololl test-weighing procedure$ o] L3la]!® =

A At FHEAA test-weighing Wi ol #-3)
A Mg w s, ZARAZE AFH o] WS A
Hog HAFATh 2447 St v FHRAl U]":}
FHE Ao 587 AH Fofl o7l AF

2R3t (8t A2} digital scale, 10kg, Z &= 2.09,
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Table 20) VFERASITh 2 H9) B gL 24

Al 0.33ug/mE 7+ ¥, ol el ME 0.31
=

7

pg/me, 7] Aefre] HE
o 1239 FFAAE
dEHEAM B{o HE
A tH(p<0.05). oA FFE ZFolA 4.15u9/
g 71 %o AsRe " ofd e
9.8ug/meE N, BB} op A7} R 2 6 7)7kl| Wk
FgHo g A FANp<005). 5y TEF

= 27(021pg/me) Rl o] 3-3-(0.34pg/mé) o}
Z27] A& ol A ok 1259 AsRAAE0.19
ug/méE 7 e gEg B Fof, dAHoR
B o) 5712000 wet Zf9] T dEe #a

S 0.28ug/méol )
0.21ug/mf 2 F717ko)
lcx;— T= _,]1—1 (=4 71-}\

Table 2. Iron, Zinc and Copper contents of human milk at different stages of lactation

Stage of lactaton Fe Zn Cu
(time postpartum)
(ug/ml)
2-5 davs (n=16)" 0.33% 0.032'a® 4.15£0.70 a 021+ 0.14 a
1 wks (n=11) 0.31£0.04 b 3.51£081 b 0.34+ 0.21 a
2 wks (n=17) 0.28+0.03 ¢ 3.39+ 064 b 0.32+0.14 a
4 wks (n=16) 0.25£0.08 d 3.02£0.90 b 0.32+0.17 ab
6 wks (n=17) 0.24+0.03 d 2.461 0.69 ¢ 0.24+£0.12 b
12 wks  (n=10) 0.21£0.03 e 2.33+0.44 ¢ 0.19£0.03 b
1) Number of samples
2) Meant SD

8) The same letters are not significantv different at P<{0.05
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15ug/me 23 olm] X% 18 ol
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o} ol3) 3o HF o}d Fr = Z+7} 6.6pg/nd, 3.6
ug/meE AAVE vh QI P& gol HE 2.0~
40ug/m* 2 AT vk NE G2 FRE A
Altar glolA] AHQLA ztel7h & A& & 4 Uk
1270 2HE §F9 Hit ofd FET 2.33ug/
mER, Fo Wi oA Fakel 3~5ug/me®
Hop ghgra, 2] vetell A Al s gotg
ZA| Ffre] ot ol = A B witE
U7k d71E S mg F9 ofd BEE
FHAIQl oj v P R R AF AV At
¥35o] o, < 30% Hele low molecular
weight fraction oAl W7 ®Huii &1, E3
T Ao &8l low molecular weight ligand 7}
old F42 23 ke 7193k glo] A3 o
Aol FobAlaL Urt.

Al H ofd e
phosphatase, carboxv peptidase 2@ & 2] dehvdro-

Z5Fo g HE vEELY 74

22392, gole) HAHA A4 B S 9
A ofd AH7F 2T

TEe s Ao Fese w5 AL R Fa
G o] g Aol o 78 = ceruloplas-
mind 3 so] HE olF#H o] follx ¥ 31
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TET MY RIE YA ER W TR Eop @2
7362}0]3123122—27)’ 29 7)7ve] WE Ws G

—

carbonic anhvdrase, alkaline

genases 40

Table 3. Representative values for the trace element composition of human milk and commercial infant

formulas

Trace elements

Mature human milk?

Infant formulas?’

A B C
Iron (mg/1) 0.24 7.8 7.8 7.5
Zinc (mg/1) 2.46 3.51 3.38 4.15
Copper (mg/1) 0.24 0.42 0.42 0.45

1) Data of present studv

2) Products of three different brands in Korea
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2 a i

| ¢ 2}
~5/dol e 724ml, U= FH
239 AL 600ml, L AEF o F{EMGAE
800~1200mf°] Q) 1, A ButeSPo} 4589 &
A gl AEHsle 1Y BREHS 720~750m 2
Al Bhod, B ZAL O Foto] B Zf HHATE
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Table 4. Intakes of human milk and trace elements of breastfed infants at 6 or 7 weeks postpartum

Infants No. Weight Milk intake Fe Zn Cu
(kg) (g/dav) (mg/day)
Bov 1 5.2 988 0.21 1 2.07 0.19
2 4.6 906 0.18 3.08 0.23
3 4.7 708 0.16 1.81 0.04
4 6.2 1266 0.37 2.92 0.13
5 5.3 871 0.19 2.79 0.35
Mean 5.2 927.8 0.22 2.53 0.18
+SD +0.6 +207.9 *0.09 +0.56 +0.12
Girl 6 4.2 906 0.23 2.36 0.09
7 5.5 432 0.08 1.30 0.17
8 5.5 560 0.16 0.84 0.11
9 6.4 876 0.21 2.28 0.09
10 - 5.6 517 0.11 1.65 0.21
11 5.6 592 0.12 1.42 '0.20
12 4.8 866 0.23 1.80 0.30
13 5.2 710 not measured
14 4.8 648 not measured
Mean 5.2 678.60 0.16 1.66 0.17
+SD +0.7 +171.80 +0.06 +0.54 +0.08
Total Mean 5.2 768.20 0.19 2.10 0.15
+SDh +0.6 t 188.35 +0.07 1 0.55 *0.10
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