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Zinc, Copper and Selenium Balance in

the DietsAComposed Ordinary Foods in Japan

Ikuo SATO, Shiro NIIZEKI, Yu HOSOKAWA, Hitomi T0JO,
Noriko NAITO and Kenji YAMAGUCHI
Division of Maternal and Child Nutrition, The National Institute of Nutrition

In three experiments (Exp. 1, 2, 3), the 5-day balance study for zinc, copper and
selenium were carried out in 16 healthy female subjects aged 20—21 years. Menus
were composed of ordinary foods and were typical of subjects’ usual dietary habits.
Meat, seafood, and vegitable foodstuff was superior proportion of the experimental
diet in Exp. 1, 2 and 3, respective;ly. The results obtained were as follows.

1. The zinc intake in Exp. 1, Exp. 2 and Exp. 3 was 7.6, 7.3 and 7.4mg/day, respec-
tively. The zinc balance exhibited zero or slightly negative.

2. The copper intake in Exp. 1, Exp. 2 and Exp. 3 was 1.1, 1.1 and 1.8mg/day,
respectively. Balance was markedly positive in Exp. 3 and was strongly influenced by
the diet composition.

3. The selenium intake in Exp. 1, Exp. 2 and Exp. 3 was 83, 142 and 82—90ug/day,
respectively. Selenium was excreted in urine equal to, or more in feces. Retention was
markedly positive in Exp. 2, but absorption ratios were Exp. 3 > Exp. 2 > Exp. 1

in order.
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4. Factorial analysis of variance was carried out on the effect of the diet composi-
tion. The tesult showed that absorption, the ratio of fecal excretion/intake and
urinary excretion of copper were significantly affected by the diet composition, and
fecal excretion, absorption, the ratio of fecal excretion/intake and retention of
selenium were also affected by the diet composition, but these of zinc were unaffected

by the diet composition.
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Table 1. Physical characteristics of subjects

N - Sex Age(yrs) Height(cm) Weight (kg)
Exp. 1 5 F 2104 160.2 5.0 53452
Exp. 2 5 F 21%+0.3 157.0+t 4.2 492 +40
Exp. 3 6 F 20 £ 0.3 157.6 4.4 50.6 £ 4.7

* Each value represents mean * SD.
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Table 2. Energy and nutrient intake

Exp. 1 Exp. 2 Exp. 3
Energy (kcal) 1787 1777 1920
Protein (8 62.5 61.1 77.3
Animal ( 9 o 33.1 37.4 31.7
(Meats) ( g 15.3 4.7 14.6
(Fishes) (g - 3.2 27.3 7.9
Vegetable ( 2 29.4 31.7 49.6
Lipid (9 70.7 47.5 74.0
Carbohydrates
Non-fibrous ( g) 216.7 266.0 239.8
Fiber ( 2 4.2 4.7 7.3
Ash (g - 12.9 12.5 23.9
Calcium (mg) 464 488 837
Phosphorous (mg) 913 908 1064
Iron (mg) 10.1 11.9 15.7
Sodium (mg) 2149 1496 4825
Potassium (mg) 2526 2964 3869
Retinol (ug) 358 61 75
Carotene - (ug) 3165 3777 - 7069
Retinol potency (IU) 2965 2312 4196
Thiamin (mg) 1.02 1.00 1.41
Riboflavin (mg) 1.34 1.01 1.35
Niacin (mg) 12.3 17.4 18.1
Ascorbic acid  (mg) 132 145 209

* Each value represents the average of last 3 experimental days.
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Fig. 1. Balance study of zinc

R B 3428k 7.6 g/ day, 7.3mg/day, 7.4mg/day CH Y, EBREC X BEED %
Mo te, ZHEOHEHERE T A U 0 OREFTER (RDA)Y 0 15mg/ day D95 T b
D, E7FREED 18.40g/ day, BWHIEDORA 156 mg/ day 7 & 0> e b~ 5 LK
HWHBTH o7z,

R ORI PRI EFEDPEMED 06~4%TH Y, ELPHEEKEIERETD -1,

—164—


Administrator
長方形


[MERERME F3% 1986]

FBR1 ¢ EER OB ESBRE LSO ER D, ToOBE, BRNE, EHEBEALZTRL
7z,

FBR 2 ¢ FEHE L FRE oW M PR &, INE, EREZEEY e 2R LT,
FERR3 L ER2 LEEoEMERL, HREE Y e 2R L T2,

I N SHORRICBNTH ¥ e ~ADERI L ZHNETR L2, Zh 6 0EREOHEH
R RIFHEHEREO TRICIEVWS D EEZ LD,

2) #(X2)
EXP’I EXp.2 Exp.3
2t 2 24 I :
—_
>
©
©
~
o
E
=
S — ame
s 14 14 14
(=%
(=]
o
0 == oL e p—— 0
B
o = =
o f = o = [=] o=
2 S — ) - O
e o e -
[ o e @ o 4+ 5 o e
kv n @ [ < X ) ) [ = v » @ < o
-] Q o< o [} [i= [ = o [} [1=3 [0 = (o] [0
) o — @ ) +2 o — an + 2 o Y =
=4 L] = £ [} < (3] — 0 [0} = [} S £ (V]
— [T oD <C o —t [E o <C o — . o <C o

Fig. 2. Balance study of copper
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Fig. 3. Balance study of selenium
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Fig. 4. Urinary excretion of Se, Zn and Cu
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Table 3. Factorial analysis of variance on the effect of

the diet

Element Variable Diet(F)
Fecal excretion 3.18
Absorption 2.94

Zinc Fecal excretion/Intake 2.88
Urinary excretion 1.06
Retention 3.11
Fecal excretion 2.10
Absorption 7.55%%

Copper Fecal excretion/Intake 6.50%
Urinary excretion 5.48%
Retention 2.55
Fecal excretion 18.45%**
Absorption 4.85%

Selenium Fecal excretion/Intake 19.20%%:*
Urinary excretion 0.74
Retention 23.80%*

* P < 0,05 **P < 0,01, ***P < 0.005
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