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Intake of Trace Minerals from Commercial Baby Foods in Japanese Infants

Munehiro YOSHIDA, Yuiko INUI and Kenji FUKUNAGA
Laboratory of Food and Nutritional Sciences, Faculty of Chemistry, Materials and Bioengineering, Kansai University

Summary
To estimate trace mineral intake in Japanese infants dependent to commercial baby foods and human milk, 53 com-
mercial baby food samples (24 samples were for 7 or more mo baby and 29 samples were for 9 or more mo baby) were
collected and their iron (Fe), zinc (Zn), copper (Cu), manganese (Mn), selenium (Se) and molybdenum (Mo) concentrations
were determined by atomic absorption spectrometry (Fe, Zn, Cu and Mn) or inductively coupled plasma mass spec-
trometry (Se and Mo). Trace mineral concentrations in baby foods for 7 or more mo baby and 9 or more baby were as fol-
lows, respectively (mean � SD) : Fe (mg/kcal), 2.36 � 0.98 and 3.48 � 3.21 ; Zn (mg/kcal), 2.00 � 0.93 and 2.37 � 1.12 ; Cu
(mg/kcal), 0.44 � 0.13 and 0.54 � 0.31 ; Mn (mg/kcal), 1.03 � 0.51 and 1.16 � 0.49 ; Se (µg/kcal), 22.9 � 21.4 and 15.8 � 9.1 ;
Mo (µg/kcal), 36.6 � 29.4 and 36.0 � 30.1. Trace mineral intakes in 6 to 8 mo infants and 9 to 11 mo infants dependent to
human milk and commercial baby foods were estimated to be as follows, respectively : Fe (mg/d) 0.66 and 1.76 ; Zn (mg/
d), 1.44 and 1.89 ; Cu (mg/d), 0.29 and 0.41 ; Mn (mg/d), 0.17 and 0.64 ; Se (µg/d), 14.1 and 14.9 ; Mo (µg/d), 8.1 and 17.7.

Trace Nutrients Research 26 : 41�45 (2009)
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For 7 or more mo baby (n = 24) For 9 or more mo baby (n = 29)

Concentration Intake*
mg/d

Concentration Intake**
mg/dµg/g µg/kcal µg/g µg/kcal

Mean
SD
Maximum
Minimum
Median

1.25
0.60
3.05
0.46
1.18

2.36
0.98
5.15
0.77
2.37

0.40
0.17
0.88
0.13
0.41

2.20
2.45
13.88
0.56
1.41

3.48
3.21
18.20
0.67
2.49

1.57
1.45
8.23
0.30
1.13

Trace minerals
Concentration in
human milk*

Estimated intake**

6¡8 mo 9¡11 mo

Iron
Zinc
Copper
Manganese
Selenium
Molybdenum

0.43 mg/L
1.83 mg/L
0.35 mg/L
< 0.01 mg/L
17 µg/L
3.0 µg/L

0.26 mg/d
1.10 mg/d
0.21 mg/d
< 0.01 mg/d
10.2 µg/d
1.8 µg/d

0.19 mg/d
0.82 mg/d
0.16 mg/d
< 0.01 mg/d
7.7 µg/d
1.4 µg/d

Table 1 Estimated intake of trace minerals from human milk in
Japanese infants

* Quoted from Dietary Reference Intakes for Japanese, 20101�.
** Estimated from the concentration in human milk and averaged in-
take ofhumanmilk in Japanese infants (6¡8mo, 600mL;9¡11mo,450mL)4, 5�.

Table 2 Iron concentration in commercial baby foods and estimated iron intake from commercial baby foods

* Estimated intake in 6 to 8 mo infants.
** Estimated intake in 9 to 11 mo infants.
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For 7 or more mo baby (n = 24) For 9 or more mo baby (n = 29)

Concentration Intake*
mg/d

Concentration Intake**
mg/dµg/g µg/kcal µg/g µg/kcal

Mean
SD
Maximum
Minimum
Median

1.03
0.48
1.94
0.23
0.99

2.00
0.93
3.66
0.36
2.04

0.34
0.16
0.63
0.06
0.35

1.51
0.88
3.94
0.15
1.31

2.37
1.12
5.37
0.22
2.45

1.07
0.51
2.43
0.10
1.11

For 7 or more mo baby (n = 24) For 9 or more mo baby (n = 29)

Concentration Intake*
mg/d

Concentration Intake**
mg/dµg/g µg/kcal µg/g µg/kcal

Mean
SD
Maximum
Minimum
Median

0.23
0.08
0.43
0.08
0.24

0.44
0.13
0.67
0.23
0.43

0.08
0.02
0.12
0.04
0.07

0.34
0.20
1.00
0.13
0.29

0.54
0.31
1.66
0.20
0.46

0.25
0.14
0.75
0.09
0.21

For 7 or more mo baby (n = 24) For 9 or more mo baby (n = 29)

Concentration Intake*
mg/d

Concentration Intake**
mg/dµg/g µg/kcal µg/g µg/kcal

Mean
SD
Maximum
Minimum
Median

0.52
0.24
1.14
0.17
0.46

1.03
0.51
2.33
0.28
0.90

0.17
0.09
0.39
0.05
0.15

0.71
0.31
1.53
0.29
0.63

1.16
0.49
2.44
0.43
1.10

0.64
0.27
1.35
0.24
0.61

For 7 or more mo baby (n = 24) For 9 or more mo baby (n = 29)

Concentration Intake*
µg/d

Concentration Intake**
µg/dng/g ng/kcal ng/g ng/kcal

Mean
SD
Maximum
Minimum
Median

20.4
19.0
71.4
2.4
13.6

36.6
29.4
126.9
4.5
27.8

6.3
5.0
21.7
0.8
4.7

24.1
22.3
79.5
2.4
15.7

36.0
30.1
123.1
5.9
24.5

16.3
13.6
55.6
2.7
11.1

For 7 or more mo baby (n = 24) For 9 or more mo baby (n = 29)

Concentration Intake*
µg/d

Concentration Intake**
µg/dng/g ng/kcal ng/g ng/kcal

Mean
SD
Maximum
Minimum
Median

13.2
15.2
69.6
0.8
7.5

22.9
21.4
92.8
1.2
16.4

3.9
3.7
15.9
0.2
2.8

10.0
6.3
29.8
2.7
8.7

15.8
9.1
49.7
6.2
13.2

7.2
4.1
22.5
2.8
6.0

Table 3 Zinc concentration in commercial baby foods and estimated zinc intake from commercial baby foods

* Estimated intake in 6 to 8 mo infants.
** Estimated intake in 9 to 11 mo infants.

Table 4 Copper concentration in commercial baby foods and estimated copper intake from commercial baby foods

* Estimated intake in 6 to 8 mo infants.
** Estimated intake in 9 to 11 mo infants.

Table 5 Manganese concentration in commercial baby foods and estimated manganese intake from com-
mercial baby foods

* Estimated intake in 6 to 8 mo infants.
** Estimated intake in 9 to 11 mo infants.

Table 6 Selenium concentration in commercial baby foods and estimated selenium intake from commercial
baby foods

* Estimated intake in 6 to 8 mo infants.
** Estimated intake in 9 to 11 mo infants.

Table 7 Molybdenum concentration in commercial baby foods and estimated molybdenum intake from com-
mercial baby foods

* Estimated intake in 6 to 8 mo infants.
** Estimated intake in 9 to 11 mo infants.
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Iron
(mg/d)

Zinc
(mg/d)

Copper
(mg/d)

Manganese
(mg/d)

Selenium
(µg/d)

Molybdenum
(µg/d)

6x8 mo 9x11 mo 6x8 mo 9x11 mo 6x8 mo 9x11 mo 6x8 mo 9x11 mo 6x8 mo 9x11 mo 6x8 mo 9x11 mo

Mean
Minimum
25 percentile
Median
75 percentile
Maximum

0.66
0.39
0.54
0.67
0.75
1.14

1.76
0.49
1.06
1.32
1.96
8.42

1.44
1.16
1.31
1.45
1.54
1.73

1.89
0.92
1.51
1.93
2.23
3.25

0.29
0.25
0.27
0.28
0.30
0.33

0.41
0.25
0.32
0.37
0.47
0.91

0.17
0.05
0.12
0.15
0.22
0.39

0.64
0.24
0.45
0.61
0.78
1.35

14.1
10.4
11.7
13.0
14.9
26.1

14.9
10.5
11.7
13.7
17.3
30.2

8.1
2.6
3.3
6.5
10.3
23.5

17.7
4.1
8.4
12.5
25.6
57.0

EAR**
AI***

3.5
Þ

Þ
3

Þ
0.3

Þ
0.5

Þ
15

Þ
3

Correlation coefficient

Iron Zinc Copper Manganese Selenium

Zinc
Copper
Manganese
Selenium
Molybdenum

0.288*
0.223
0.066
�0.016
�0.176

0.556***
0.083
�0.133
0.215

0.411**
0.114
0.066

�0.105
0.019 0.136

Table 8 Correlation matrix in energy based concentration of trace mineral in commercial baby foods

*, p < 0.05 ; **, p < 0.01 ; ***, p < 0.001.

Table 9 Estimated trace mineral intake from commercial baby foods and human milk in 6 to 8 and 9 to 11 mo infants*

* Intakes were estimated from trace mineral concentration in commercial baby foods and human milk.
** Estimated average requirement for 6 to 11 mo infants described in Dietary Reference Intakes for Japanese, 20101).
*** Adequate intake for 6 to 11 mo infants described in Dietary Reference Intakes for Japanese, 20101).
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