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Abstract

Intakes and excretions of zinc and copper were determined for 8 female adolescents (aged 16.410.5 y; body
mass index 20.4+ 1.3 kg/m? body fat 33.3+2.5%; bone mineral density of lumbar spine in L2-L4; 0.96+0.08
g/cm?®) when they consumed diets basal and high in calcium for 6 days each. All subjects consumed a basal
Ca diet containing 800 mg, Korean RDA level of the subjects, and a high Ca diet containing 1200 mg, RDA plus
2 SDs of calcium intake. The diets provided 58% of energy intake as carbohydrate, 25% as fat, and 17% as protein.
Food, urine and fecal samples were collected during the last 3 days of each feeding period and were assayed.
Mean daily intakes on the basal and high calcium diets, respectively, were 6.57 and 6.37 mg for zinc and 910
and 812 ng for copper. Fecal excretion of copper and zinc in relation to intake was significantly greater on the
high calcium than on the basal calcium diet. Hence, apparent absorption rate was significantly lowered from
98.7% on the basal calcium dict to 97.9% on the high calcium diet for zinc and from 66.3% to 56.4% for coppet,
respectively. Urinary loss of copper was not detectable but that of zinc was 0.38 mg on the basal diet and 0.47
mg on the high calcium diet. Copper retention was 899105 ng/day on the basal calcium diet and 792120.8 ng/
day on the high calcium diet, and zinc retention was 3.951091 mg/day and 3.11+0.89 mg/day. Thus, copper
and zinc retention was significantly decreased on the high calcium diet (p<0.05). Sumnmarizing the results, apparent
absorption and retention of zinc and copper were significantly decreased by calcium supplementation. Therelore,
it 1s suggested that interactions among minerals should be considered in determining RDA.
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Fig. 1. Experimental design.
Table 1. Physical characteristics of the subjects .
Subject 1 2 3 4 D 6 7 8 Mean = SD
Height (cm) 160 156 173 153 162 167 160 153 1605%69
Weight (kg) 56 b2 57 47 57 50 52 49 F25+3.8
BMI (kg/m") 21.9 214 191 20.1 217 17.9 20.3 20.9 204£14
Fat (%) 348 355 36.9 326 28.6 340 32.3 319 333126
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Table 2. Bone mineral density of the subjects
Subject 1 2 3 4 5 6 7 8 Mean = 8D
Lumbar spine (L2-L4) BMD (g/cmz) 1.09 0.99 0.95 0.85 1.05 1.00 0.86 09 0.960.08
T-Score 0.09 -057 -0.83 -1.563 -0.19  -0.49 -1.49 -1.12 ~0.42%0.48
Femoral neck BMD (g/cmg) 0.86 0.93 0.84 0.91 0.94 1.05 0.84 091 0.91x0.07
T-Score -076 -025 -091 -0.44 -0.20 0.65 -0.92 -0.40 ~0.77x0.59
Trochanter BMD (g/cm®) 0.65 0.67 0.61 0.64 0.79 0.76 0.66 0.70 0.6910.06
Ward's triangle T-Score 0.79 0.72 0.69 0.78 0.83 0.80 0.74 0.87 0.78+0.05
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Table 3. The composition of the experimental diets

Nutrient Basal Ca diet High Ca diet
Energy (kcal) 2117 2220
Carbohydrate (g) 308 321
Lipid (g) 57.8 62.5
Protein (g) 49.7 52.1
Calcium (mg) 800 1200
Zinc (mg) 6.57 6.37
Copper (1g) 910 812

intake] X 100

Apparent Cu absorption(%) =[(Cu intake - fecal Cu) /
Cu intake] x 100

7Zn retention = Zn intake-(urinary Zn-+fecal Zn)

Cu retention = Cu intake - fecal Cu
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Table 4. Zinc balance and apparent absorption rate measured in the basal and high Ca diet

Dict Subject 7n intake Zn excretion (mg/day) Zn retention Apparent
(mg/day) Fecal Zn Urinary Zn (rmg/day) absorption (%)
1 570 2.07 0.44 3.19 63.7
2 6.74 216 0.27 4.32 68.1
3 6.43 148 0.50 445 77.0
Basal 4 6.87 147 032 5.09 87
Ca diet 5 7.10 351 0.40 3.19 50.5
6 6.46 1.80 0.40 427 72.2
7 7.01 425 0.34 2.42 39.3
3 6.26 121 0.39 4.66 80.7
Mean=*8D 6.5710.46 224%1.08 038=0.77 395x091 66.3114.6
1 6.51 2.49 0.36 3.66 61.8
2 6.35 1.87 0.33 413 705
3 6.24 157 041 4.26 74.8
High 4 6.46 243 056 3.47 62.4
Ca diet 5 6.49 3.81 087 2,01 413
6 587 313 0.44 2.30 46.6
7 6.52 3.83 0.51 2.18 41.3
3 6.52 3.11 0.53 2.89 52.4
Mean=® 5D 6372023 278084 048+0.11 311x0.89" 56.4£12.9

*p<0.05, significantly different from the basal Ca diet by the paired t-test.
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Fig. 2. Difference of Zn retention between basal and high
calcium diet periods.
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Table 5. Copper balance and apparent absorption rate measured in the basal and high Ca diet

Diet Subject Cu intake Cu excretion (ng/day) Cu retention Apparent
(ug/day) Fecal Cu Urinary Cu (ng/day) absorption (%)
1 865 13.2 852 985
2 952 8.1 944 99.1
3 968 2.7 965 99.7
Basal 4 1000 89 D 991 99.1
Ca diet 5 980 236 ND 956 976.
6 296 16.7 879 98.1
7 678 12.0 666 98.2
8 941 5.8 935 99.4
Mean+SD 910£104 114+6.6 899+ 105 98.7+0.7
1 828 245 803 97.0
2 793 11.3 781 98.6
3 792 177 774 97.8
High 4 816 13.8 ND 802 983
Ca diet 5 831 36.0 795 957
6 770 14.8 756 98.1
7 332 21.0 811 975
8 832 14.1 818 98.3
Mean SD 812+236* 19.2=8.0* 792+20.8* 97.7£09*

UND: not detected.

*p<0.0p, significantly different from the basal Ca diet by the paired t-test.
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Fig. 3. Difference of Cu retention between basal and high
calcium diet periods.
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