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Abstract

The purpose of this study was to investigate differences of Ca, Mg and Zn utilization in young
and adult rats fed standard diet for 3 weeks. Feed intake and body weight gain in young rats were
significantly higher than in adult. There were no significant differences in serum levels of Ca and
Zn across age and sex. In liver of young or male groups,; Ca and Zn contents were significantly higher
than in adult or female. There were no significant differences in tibia contents of Ca and Mg, but
Zn content was increased when young or female groups was compared with the other groups, In mineral
balances, daily intakes and retentions of Ca, Mg and Zn in young or. male groups were significantly
higher than those in adult or female. According to this results, it could be suggested that in growth
period must be-increased dietary intake of Ca, Mg and Zn to compromise the requirement for growth.
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Table 1. Experimental design

Number of Experimental

1)
Group Age Sex animals  period(weeks)
Y-M 4 weeks Male 10 3
Y-F 4 weeks Female 10 3
A-M 10 months Male 10 3
A-F 10 months Female 10 3

Yn the abbreviated names, Y, A, M, and F indicate
young, adult, male, and female, respectively.

Table 2. Formulation of experimental diet

Ingredient Composition{(%)
Casein 20.0
DL~-Methionine 0.3
Corn starch 15.0
Sucrose 50.0
Cellulose 5.0
Corn oi” 50
Mineral mixture® 35
Vitamin mixture’ 10
Choline bitartrate 0.2

YButylated hydroxytoluene as antioxidant was added
0.0125%/kg oil. ’

IMineral mixture: Calcium phosphate « dibasic 500g, sodium
chioride 74g, potassium citrate - monohydrate 220g, pota—
ssium sulfate 52g, magnesium oxide 24g, manganous
carbonate 35g, ferric citrate 6g, zinc carbonate 1.6g,
cupric carbonate 0.3g, potassium iodate 0.01g, sodium
selenite 0.01g, chromium potassium sulfate 0.55g; suc-
rose finely' powdered to make 1,000g.

3Vitamin mixture: Thiamin - HCl 600mg, riboflavin 600
mg, pyridoxine - HCl 700mg, nicotinic acid 3g, D-calcium
panto-thenate 1.6g, folic acid 200mg, D~biotin 20mg, ¢y~
anocobalamine 1mg, vitamin A 400,0001U, dl~a-toco-
pherol acetate 5,000IU, cholecalciferol 2.5mg, renaguinone
5mg; sucrose finely powdered to make 1,000g.
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Table 3. Intake, weight gain and Intake/weight gain in rats with different age and sex

Dietary group Intake(g/day) Weight gain(g/day) Intake/weight gain
Y-M 26.801 2,69V 5.86+2.95" 836% 1011
Y-F 2340+ 4.64° 3.34+0.80° 736+ 222
A-M 21.35+7.22%® -1.30t2.64° 30.18+123.91
A-F 15.57+£1.96° -0.73+1.63 -16.78% 22.26
Age p<0.01 p<0.001 N.S.

Sex p<0.05 N.S. N.S.

Age X Sex NS? N.S. NS.

YMean* standard deviation.

PMeans with different letters within a column are significantly different from each other at @ =0.05 as determined

by Duncan’s multiple range test(a>b).
Not significant.
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Table 4. Serum levels of Ca, Mg and Zn in rats with
different age and sex

Diet Trou Ca Mg Zn
Ay groub (g /di) (mg/d)  (ug/ml)
Y-M 133540357 243+£0.11%? 7381027
Y-F 1195082 2651029 552+1.95
A-M 1144243 228+0.16° 637112
A-F 11914080 2831041 512%2.19
Age NS? NS. N.S.
Sex N.S. p<0.01 N.S.
Age X Sex N.S. N.S. N.S.

YMean * standard deviation.

“Means with different letters within a column are signi-
ficantly different from each other at a=0.05 as determ—
ined by Duncan’s multiple range test(a>b).

INot significant.
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Table 5. Liver contents of Ca, Mg and Zn in rats with
different age and sex

Dietary Ca Mg Zn
group (mg/d1) (mg/dl) (ug/mb)
Y-M 71864508 3055+1.39° .30.77+1.56°
Y-F 46.04+1133° "2460+184" 2561208
A-M 4494+183°  3028+312° 2852%2.30°
A-F 46.366.49°  23701160° 2391116
Age p<0.001 N.S. p<0.05
Sex p<0.01 p<0.001 p<0.001
Age X Sex p<0.001 NS? N.S.

Mean = standard deviation.

PMeans with different letters within a column are sig-
nificantly different from each other at @=0.05 as determ~-
ined by Duncan’s multiple range test(a>b).

Not significant.
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Table 6. Tibia contents of Ca, Mg and Zn in rats with different age and sex

Dietary group Fat free dry weight(mg) Ca(mg/g) Mg (mg/g) Zn(ug/g)
Y-M 14500t 7.077%? 33885+ 30.44 468+0.95 727.85+£14.21*
Y-F 130.00:-14.14° 422.00+107.90 450131 810.15+23.83
A-M 235.00% 7.07° 344.00% 26.71 4611024 533.40% 7.64°
A-F 240.00+28.28° 30505+ 68.94 2.66+0.42 639.65%68.24
Age p<0.01 N.S. N.S. p<0.01
Sex » NS? N.S. N.S. p<0.01
Age X Sex N.S. N.S. N.S. N.S.

DMean = standard deviation.

PMeans with different letters within a column are significantly different from each other at ¢=0.05 as determined by

Duncan’s multiple range test(a>b>c).
Not significant.
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Table 7. Ca balance in rats with different age and sex (mg/day)
. Excretions .
Dietary group Intake - Retention
Feces Urine
Y-M 13829+ 3102 15.86+2.86° 0.92+0.24° 12151+ 4.41°
Y-F 12075+ 826° 16.88+2.75° 0.85+0.04% 103.02+10.39*
A-M 110.19+23.30° 3056+1.76 0.73%£0.01° 7891 +23.75°
A-F 80.32+ 2.25° 24.05+7.75° 0.77+0.04% 5550+ 9.34°
Age p<0.001 p<0.001 p<0.05 p<0.001
Sex p<0.001 N.S. N.S. p<0.01
AgeX Sex NSY N.S. N.S. N.S.

UMean + standard deviation.

Means with different letters within a column are significantly different from each other at ¢=0.05 as determined by

Duncan’s multiple range test(a>b>c).
INot significant.

Table 8. Mg balance in rats with different age and sex (mg/day)
) Excretions i
Dietary group Intake - Retention
Feces Urine
Y-M 13.58+1.37% 3.07+051 0.75%+0.23 9.41+058
Y-F 11.86+2.35% 3511067 1.42+0.47 5941057
A-M 10.82+3.66% 371+0.31 0.96+0.04 463+370°
A-F 7.89+0.99° 3.23+0.50 1.10£0.80 3.37+1.09°
Age p<0.01 N.S. N.S. p<0.05
Sex p<0.05 N.S. N.S. N.S.
Age X Sex NSsY N.S. N.S. N.S.

YMean * standard deviation.

“Means with different letters within a column are significantly different from each other at «=0.05 as determined by

Duncan’s multiple range test(a>b).
3) e
Not significant.
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Table 9. Zn balance in rats with different age and sex {ng/day)
Excretions .
Dietary group Intake - Retention
. Urine

Y-M 84051% 845102 - 350.20% 67.69 6.18+393® 45256+ 36.86°

Y-F 733.95+ 14549 429.77+103.01 845+141% 29345+ 5658

A-M 669.66+226.41° 376.30% 22.62 10.35+557 995 661 209.93°

A-F 48834+ 6143 341.23+ 5265 355+0.35° 12319+ 1872°

Age p<0.01 N.S. p<0.05

Sex p<0.05 N.S. p<0.05

Age X Sex NS? p<0.05 N.S.

YMean * standard deviation.

PMeans with different letters within a column are significantly different from each other at 4=0.05 as determined by

Duncan’s multiple range test(a>b).
3 o
Not significant.
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Fig. 1. Retention rate of Ca, Mg, and Zn in rats with
different age and sex.
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