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Abstract

This study was conducted to investigate the effect of dietary zinc on macro mineral contents of high fat
diet-induced obese rats. The obese group was divided into three groups by zinc levels of diet, such as low
(50% requirement), adequate (100%) and high (200%) levels of dietary zinc. The calcium, magnesium, sodium
and potassium contents in serum and organs were measured by ICP. There were no significant differences
in the food intake, weight gain and feed efficiency ratio among the different dietary zinc levels. Also, the liver,
kidney and spleen weight did not show the significant differences among each level of dietary zinc. However,
serum sodium and potassium concentrations in the low zinc diet group were significantly higher than in the
other diet groups. In high zinc diet group, the calcium contents of liver was significantly higher than in the
other diet groups, magnesium and potassium contents of liver were higher than in the low zinc diet group. The
sodium contents of liver and magnesium and potassium contents of spleen were significantly lower in the low
zinc diet group than in the other diet groups. In conclusion, the macro mineral contents of serum, liver and
spleen in obese rats were changed by dietary zinc levels. Especially, the low zinc diet group considerably changed
of macro mineral contents in organs. Therefore, it may be suggested that adequate level of dietary zinc in obese
individuals should be required.
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Table 1. Dietary groups and formulation of experimental diet

Ingredient Groups”
ObZn-L ObZn-A ObZn-H
Casein 20.0 20.0 20.0
Sucrose 3.0 3.0 3.0
Corn starch 47.0 47.0 47.0
Lard 20.0 20.0 20.0
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? 0.004 0.004 0.004
Metabolize calories 403 403 403

(kcal/g diet)

YIn the abbreviated names ob, L, A, and H indicate obese, low,

_adequate and high levels of zinc.

?Vitamin mixture: thiamin - HCIl, 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.

IMineral 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.

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

of obese rats fed different levels of zinc different levels of zinc (g)
B B . ) . .
Groups” Food intake =~ Weight gain FER Groups Liver . Kidney Spleen
_g/day ObZn-L 16.6+3.17 36+1.1 0.7+0.2
ObZn-L 27.3+35” 12.6+6.4 05+0.2 ObZn-A 13.8+2.3 3.0+0.5 0.7+0.1
ObZn-A 255+05 12.8+45 05+0.2 ObZn-H 131+2.2 29+0.5 06+0.1
ObZn-H 26.1 i:)l.6 11.4+6.5 0.4+0.3 Significance NSY NS NS
Significance NS NS NS YIn the abbreviated names ob, L, A, and H indicate obese, low,

YIn the abbreviated names ob, L, A, and H indicate obese, low,
adequate and high levels of zinc.

“Mean + standard deviation.

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

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

Table 4. The contents of Ca, Mg, Na, and K in serum of obese
rats fed different levels of zinc (ug/mL)

Groups“ Ca Mg Na K
ObZn-L 555+10.6% 57.6+13.3 61.9+15.1* 623.2+21.2*

ObZn-A 499+158 429+184 226+ 73" 1763+176"
ObZn-H 506+179 36.1%153 275+151° 2529+17.3°
Significance NS” NS p<0.001 p<0.01

YIn the abbreviated names ob, L, A, and H indicate obese, low,
adequate and high levels of zinc.

?Mean + standard deviation.

YMeans 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).

“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 obese rats fed different levels of zinc (ng/g)

Groups” Ca Mg Na K
ObZn-L 310.1+23.87% 273.2+19.4" 348.3+23.1" 3391.3+57.0°
Liver ObZn-A 317.0+48.7° 309.1 +31.4™ 420.0£66.0° 3670.6 +£47.3™
ObZn-H 379.8+30.8" 357.6+62.4° 449.9+62.7° 4312.9+85.4°
Significance p<0.01 p<0.01 p<0.05 p<0.05
ObZn-L 680.9+58.5 130.3£47.7 270.9+48.8 912.0+36.4
Kidney ObZn-A 175.1+155 93.0+£17.6 160.2+£22.2 571.0+21.0
ObZn-H 1073.1+69.0 121.5+27.1 182.8+44.0 614.7+19.7
Significance NS? NS NS NS
ObZn-L 336.9+35.9 55.1+6.2° 1420.5+59.5 310.1£24.7"
Spleen ObZn-A 311.24£23.7 469+3.2" 1258.2+48.3 220.7+£26.2°
ObZn-H 308.8+20.1 41+37 1275.7+56.0 2276+21.0°
Significance NS p<0.01 NS p<0.001

YIn the abbreviated names ob, L, A, and H indicate obese, low, adequate and high levels of zinc.

?Mean = standard deviation.

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

multiple range test (a>b).

“Not significant at a=0.05 as determined by one-way analysis of variance ANOVA.
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