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ABSTRACT

The purpose of this study was to investigate the effect of dietary zinc on the carbohydrate metabolism
and the serum content of magnesium and chromium in rats fed normal diet. Animals were divided into
three groups by different dietary zinc levels which were low(15ppm), normal(30ppm) or high(60ppm).

Serum glucose and insulin concentrations were assessed by the glucose oxidase method and the radio
immuno assay respectively, Serum zinc, magnesium and chromium contents were measured by Inductively
Coupled Plasma(ICP). Results of the study were as follows :

1. Feed intake in a zinc deficiency experimental animals were significantly higher than that of other two
groups, however the weight gain in high zinc diet experimental animals were significantly lower than
that of other groups.

2. There were no significant differences in liver, kidney and spleen weight.

3. Serum glucose, insulin and zinc concentrations were not significantly different among different dietary
zinc groups, However serum magnesium and chromium concentrations were significantly decreased as
the level of dietary zinc was increased.
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Table 1. Diet groups fed diet and the formulations

Oietary rowe’ 1 oy o
No/Zn-L Corn oil, 5 15 8
No/Zn-A Corn oil, 5 30 8
No/Zn-H Corn oil, 5 60 8

1) In the abbreviated names No, L, A and H indicate normal, low,
adequate and high leveis of zinc, respectively,

Table 2. Experimental diet composition

Ingredient Composition(%)
Casein 20
Sucrose 50
Corn starch 15
Corn oail 5
Lard -
" oc-cellulose
Vitamin mixture”! 1.0
Mineral mixture? 35
DL-Methionine 03
Choline bitartrate 02
Butylated hydroxytoluene® 0.001
Metabolizable calories 334

(kcal/g diet)

1) AIN-76 vitamin mixture ; The mixture provided(g/100g diet)
Thiamin « HCI, 600mg: Riboflabin, 600mg; Pyridoxine « HCl, 700mg;
Nicotinic acid, 3g; D-Calcium pantothenate, 1.6g: Folic acid, 200mg;
D-Biotin, 20mg: Cyanocobalamin, 1mg: Retinyl acetate, 400,000 LU.
di-<-Tocopherol acetate, 5,000 [.U. Cholesterol, 2.5mg;
Menaguinone, 5mg: Sucrose, finely powdered to make 1,000g

2) AIN-76 mineral mixture ; The mixture provided(g/100g diet)
Calcium phosphate - dibasic, 500.0g: Sodium chloride, 74g;
Potassium citrate - monohydrate, 220.0g. Potassium sulfate, 52.0g;
Magnesium oxide, 24g: Manganous carbonate, 3.5g: Ferric citrate,
60g; Zinc carbonate, 18g; Cupric carbonate, 0.3g: Potassium
iodate, 0.01g; Sodium selenite, 0.01g; Chromium potassium
sulfate, 0.859; Sucrose, finely powdered to make 1,000g

3) Antioxidant added at a conc.of 0.029/100g of lipid
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Table 3. Food intake, weight gain and feed efficiency ratio

_ Food intake Weight gain
Dietary group - i : FER
(g/day)
No/Zn-L 3169+235™  18.89+530° 1.76£0.37
No/Zn-A 23.40£064" 17.754£335° 1.71£032°
No/Zn-H 2811£011° 11.54+4.84° 2871123
Significance p¢0.001 p(0.05 p{0.05

1) Values are mean(standard deviation).

2) Means with different letters(a, b) within a column are
significantly different from each other at «=0.05 as
determined by Duncan’ s multiple range test(a)b).
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Table 4. Liver, kidney and spleen weight of rats fed different

levels of Zn

) Liver Kidney Spleen

Dietary group
(9)

No/Zn-L. 16.4313.14™% 314 1049% 0.7940.14%

No/Zn-A 1542£2.08 351+£049 0641006

No/Zn-H 1290+ 148 3.08+045 0.7310.10
Significance NS N.S. NS.

1) Values are mean(standard deviation).

2) Not significant at @=0.05 as determined by Duncan's
multiple range test

3) Not significant at @=0.05 as determined by one-way
analysis of variance(ANOVA).
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Table 5. Serum glucose and insulin concentrations of rats fed
different level of zinc

Dietary group Glucoselg/ dl) Insulin(zJ/mi)
No/Zn-L. 56.33+26.28"™ 16.25+4.29
No/Zn-A 64.60+47.10 16.76 +2.40
No/Zn-H 63.60+19.27 25.131£15.08

Significance NSH N.S.

1) Values are mean(standard deviation).

2) Not significant at a=0.05 as determined by Duncan’s
muttiple range test.

3) Not significant at a=0.05 as determined by one-way
analysis of variance(ANOVA).
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Table 6. Serum concentrations of Zn, Mg and Cr of rats fed
different levels of Zn

) Zn Mg Cr
Dietary group : :
(mg/ml)
No/Zn-L 243£0.13™% 57661394  31.87+805
No/Zn-A 2951050 51.03+4.56° 24.47+£9.15%
No/Zn-H 2961046 44691473 17.60£0.25°
Significance NS.? p{0.01 p{0.05

1) Values are mean(standard deviation).

2) Not significant at «=0.05 as determined by Duncan's
multiple range test.

3) Means 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.

4) Not significant at «=0.05 as determined by one-way
analysis of variance(ANOVA).
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