J Korean Soc Food Sci Nutr
38(8), 1037 ~1041(2009)

ofodio| A

—

M

|

N

of x| &g, nliadlE, UHES, Z& &2 olxl= g

HEREL DR
DOIL: 10.3746/jkfn.2009.38.8.1037

02

Effect of Dietary Zinc Levels on Calcium, Magnesium,
Sodium, and Potassium Contents in Rats
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Abstract

The effect of dietary zinc levels on macro mineral contents was investigated in rats. Rats were divided into
three groups by zinc levels, such as low (50% of requirement, Zn/L), adequate (100%, Zn/A) and high (200%,
Zn/H) levels of dietary zinc. The calcium, magnesium, sodium and potassium contents in serum and organs
were measured. The food intake was significantly higher in Zn/L group compared to that of Zn/H group. The
body weight gain in Zn/H group was significantly lower than that of other two groups. There were no significant
differences in liver, kidney and spleen weights. Also, serum calcium, magnesium, sodium and potassium
concentrations were not significantly changed by the zinc diet at any level. In the low zinc diet group, liver
calcium content was significantly lower, but the magnesium and potassium contents in spleen were significantly
higher than that in other groups. The calcium, magnesium, sodium and potassium contents of kidney were not
significantly different for any level of zinc. In conclusion, the macro mineral contents of liver and spleen in
the normal rats were changed by zinc levels. Based on this study, the interaction between micro and macro

minerals remains to be further studied.
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Table 1. Dietary groups and formulation of experimental diet

Ingredient Groups

Zn/L Zn/A Zn/H
Casein 20.0 20.0 20.0
Sucrose 50.0 50.0 50.0
Corn starch 15.0 15.0 15.0
Corn oil 5.0 5.0 5.0
a-Cellulose 5.0 5.0 5.0
Vitamin mixture” 1.0 1.0 1.0
Mineral mixture” 35 35 35

(Zinc carbonate) (15 ppm) (30 ppm) (60 ppm)

DL-Methionine 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2
BHT? 0.001 0.001 0.001
Metabolize calories 334 334 334

(kcal/g diet)

DVitamin mixture: thiamin - HCI, 600 mg; riboflavin, 600 mg;
pyridoxine - HCI, 700 mg; nicotinic acid, 3 g; D-calcium pan-—
tothenate, 1.6 g; folic acid, 200 mg; D-biotin, 20 mg; cyanoco-
balamin, 1 mg; retinyl acetate, 400,000 I.U.; dl-a-tocopherol
acetate, 5,000 L.U.; cholecalciferol, 2.5 mg; menaquinone, 5 mg;
sucrose, finely powdered to make 1,000 g.

“Mineral mixture: calcium phosphate - dibasic, 500.0 g; sodium
chloride, 74 g; potassium citrate - monohydrate, 220.0 g; po-
tassium sulfate, 52.0 g; magnesium oxide, 24.0 g; manganous
carbonate, 3.5 g; ferric citrate, 6.0 g; zinc carbonate, 1.6 g;
cupric carbonate, 0.3 g; potassium iodate, 0.01 g; sodium se-
lenite, 0.01 g; chromium potassium sulfate, 0.55 g; sucrose,
finely powdered to make 1,000 g.

3)Butylated hydroxytoluene as antioxidant was added 0.02% of
oil.
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Table 2. Feed intake, weight gain, and feed efficiency ratio
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Table 3. Liver, kidney, and spleen weight of rats fed different

of rats fed different levels of zinc levels of zinc (g)
Groups Feed intake Weight gain FER Groups Liver Kidney Spleen
g/day Zn/L 182+51”  33+06 0.8+0.1
Zn/L 3174242 189+53° 06+0.2° Zn/A 154+2.1 35+0.5 0.6+0.1
Zn/A 29.4i0.62b 17.8i3.4z 0.6i0.22 Zn/H 13.6+2.2 3.1+04 0.7+0.1
Zn/H 28.1%£0.1 11.5%£4.8 0.4+0.3 Significance NS? NS NS
Significance p<0.001 p<0.05 p<0.05 DMean + standard deviation.

YMean + standard deviation.

“Means with different letters (a, b) within a column are sig-
nificantly different from each other at a=0.05 as determined
by Duncan’s multiple range test (a>b).
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Not significant at a=0.05 as determined by one-way analysis
of variance ANOVA.
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Table 4. The contents of Ca, Mg, Na, and K in serum of
rats fed different levels of zinc (ng/mL)

Groups Ca Mg Na K
Zn/l. 463+64Y 495+229 51.1+19.1 466.6+2485

Zn/A 538£94 480+134 31.5%+204 303.1%£278.0
Zn/H  53.0+86 49.8+149 29.7£81 295.1=£101.5

Significance ~ NS? NS NS NS

11) Mean + standard deviation.
?Not significant at a=0.05 as determined by one-way analysis
of variance ANOVA.
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Table 5. The contents of Ca, Mg, Na, and K in liver, kidney, and spleen of rats fed different levels of zinc (ng/g)
Groups Ca Mg Na K
Zn/L 322.1+£432"2 3067475 4075+30.2 3867.9+1159
Liver Zn/A 376.8+46.1" 339.3+41.2 412.2+42.8 3977.4+149.9
Zn/H 382.7+22.1% 331.6+47.9 398.2+55.5 3694.4+145.2
Significance p<0.05 NS NS NS
Zn/L 350.9+14.3 184.7+22.2 322.5+63.1 623.4+43.4
Kidney Zn/A 51814282 127.3+15.7 189.3+25.4 618.8+39.5
Zn/H 481.4+24.2 102.8+36.8 152.0+38.7 5385+255
Significance Ns? NS NS NS
Zn/L 324.9+30.6 56.4+4.6" 1287.6+70.7 283.2+24.8"
Spleen Zn/A 327.8423.7 505+4.3" 1261.3£82.2 2231277
Zn/H 305.0+18.7 44.7+£4.7° 1228.1+44.1 2181+35.3
Significance NS p<0.01 NS p<0.01

YMean =+ standard deviation.

YMeans with different letters (a, b) within a column are significantly different from each other at a=0.05 as deternined by Duncan’s

multiple range test (a>b>c).

YNot significant at a=0.05 as determined by one-way analysis of variance ANOVA.
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