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Abstract

The purpose of this study was to investigate the effect of iron supplementation on utilizations of various minerals,
Ca, Mg, Na, K, Fe, Cu, Zn. Intakes, serum levels, and excretions of these minerals were analyzed and compared
in rats fed diet with 100, 200, 400% of iron requirement (Fe, 2Fe, 4Fe groups) for 6 weeks. The feed intake, body
weight gain and feed efficiency ratio were not significantly different among the groups. Serum Fe of 2Fe group
was significantly lower than other two groups, and serum Zn of 4Fe group was highest. Mineral intakes were
not significantly different among three groups. With iron supplementation, urinary excretions of Ca, Fe, Cu, Zn
were elevated, but fecal excretions of minerals were not significantly different. And the daily retentions of Na and
Fe were significantly elevated, but apparent absorbabilities of minerals were not significantly different. In sum-
mary, according to iron supplementation, mineral absorbabilities were not different but urinary excretions of some
minerals were increased. Therefore, it could be suggested that adequate iron intake and well-balanced diet are
more desirable than nutrient supplementation for mineral balance.
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Table 1. Experimental design

Dietary Iron Number of Experimental
group” (mg/kg diet) animals period (weeks)
Fe 35 10 6
2Fe 70 10 6
4Fe 140 10 6

1)Fe, 2Fe, 4Fe indicate 10095, 20096, 400% of iron requirement,
respectively.
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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
Com oil” 50
Mineral mixture® 35
Vitamin mixture” 1.0
Choline bitartrate 0.2
YButylated hydroxytoluene as antioxidant was added 0.0125%/

kg oil.

PMineral mixture: calcium phosphate - dibasic 500 g, sodium chlo-
ride 74 g, potassium citrate - monohydrate 200 g, potassium sul-
fate 52 g, magnesium oxide 24 g, manganous carbonate 3.5 g,
ferric citrate (6, 12, 24 g), zinc carbonate 1.6 g, cupric carbonate
0.3 g, potassium iodate 0.01 g, sodium selenite 0.01 g, chromium
potassium sulfate 0.55 g; sucrose, finely powdered, to make
1,000 g.

/itamin mixture: thiamine - HCl 600 mg, riboflavin 600 mg, pyri-
doxine + HCl 700 mg, nicotinic acid 3 g, D-calcium pantothenate
1.6 g, folic acid 200 mg, D-biotin 20 mg, cyanocobalamine 1 mg,
vitamin A 400,000 IU, dl- @ -tocopherol acetate 5,000 IU, chol-
ecalciferol 2.5 mg, menaquinone 5 mg; sucrose, finely powdered,
to make 1,000 g.
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Table 3. Feed intake, body weight gain, and feed/weight gain
ratio in rats fed diets with iron supplementation

Dletarl3)’ Feed intake Body Welght Feed/ vyelght
group gamn gain _
g/day Cog/day T B

Fe 2525+7.09”  545%159 521+272
2Fe 30.25+850 5.70+£0.62 5.38+1.82
4Fe 3850656 6.75+1.71 587+1.05

ANOVA N.S? N.S. N.S.

1)Fe, 2Fe, 4Fe indicate 10094, 200%, 400% of iron requirement, re—
spectively.

'Q)Mean *standard deviation.
No significance at « =0.05 as determined by analysis of var—
iance.
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Table 4. Serum mineral level of rats fed diets with iron supplementation

Dietary group” Ca Mg Na K Fe Cu Zn
mg/dL mg/dL mg/dL me/dL pg/dL pg/dL ng/dL
Fe 578+3147 1451052 2231119787 22901721 64602977  57.00£283  4965+14.03°
9Fe 7.28+0.67 1661024 1256716555 24171247 31.65+1.34° 52.47+3.15 40.70+£596"
4Fe 6.23+346  205t080  24810%X9518  27.95%262 4050+1.13 46951601  61.05+£658
ANOVA NS? N.S. N.S. N.S. p<0.05 N.S. p<0.05

UFe, 2Fe, 4Fe indicate 1009, 200%, 400% of iron requirement, respectively.

“Mean = 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.

No significance at @=0.05 as determined by analysis of variance.
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Table 5. Mineral intake of rats fed diets with iron supplementation
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Dietary group” Ca Mg Na K Fe Cu Zn
mg/day mg/day mg/day mg/day Lg/day ug/day ng/day

Fe 131.30+36.86° 1263+354 25761723 90.9012552 88375+24811% 151.50+4253  757.50+212.66

2Fe 1573014420 15131425 30.86%£867 10890£3060 2117.50+£595.00° 181.50+51.00  907.50%255.00

4Fe 20020£3410 19.25+328 39271669 13860L2361 404375+687.14° 231.00+3934 1155.00+196.72
ANOVA NS.* N.S. N.S. N.S. p<0.01 N.S. N.S.

"Fe, 2Fe, 4Fe indicate 1009, 200%, 400% of iron requirement, respectively.
“Mean = 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.
“No significance at @ =0.05 as determined by analysis of variance.

Table 6. Urinary mineral excretion of rats fed diets with iron supplementation

Dietary group’ Ca Mg Na K Fe Cu Zn
mg/day mg/day mg/day mg/day ug/day ug/day ng/day
Fe 0.37+008”®  074%0.16 26.49+0.72° 25841552 17.30+3.30° 4.03io.77z 807=154°
oFe 1.05%0.11° 1.14£0.12 1317+132° 2718%273 450012600 1.50+0.09 9.00£0.52°
4Fe 259%0.79° 1.02+0.31 1338+4.11° 32362993 4947575  504£187 2240+461°
ANOVA p<0.01 NS.Y p<0.01 N.S. p<0.001 p<0.05 p<0.01

”Fe, 2Fe, 4Fe indicate 100%, 200%, 400% of iron requirement, respectively.
“Mean + 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.
“No significance at @=0.05 as determined by analysis of variance.

Table 7. Fecal mineral excretion of rats fed diets with iron supplementation

Dietary group” Ca Mg Na . K Fe Cu Zn
mg/day mg/day mg/day mg/day ng/day ng/day ng/day
Fe 5760115767 853+214 496%1225 8481258  35160+3648)  4266+3659  267.98%164.71
2Fe 66374761 9351395 6.62£036 12.28+283 76884115027  107.93+31.31  411.25% 9091
4Fe 1180013338 838%322 88*115 1049*368 1061.80%x317.36 75.80+2291 551.10x 3210
ANOVA NS2 N.S. NS. N.S. N.S. N.S. NS.
YFe, 2Fe, 4Fe indicate 10096, 200%, 400% of iron requirement, respectively.
PMean * standard deviation.
No significance at @ =0.05 as determined by analysis of variance.
Table 8. Mineral retention of rats fed diets with iron supplementation
Dietary group” Ca Mg Na K Fe Cu Zn
mg/day mg/day mg/day  mg/day Hg/day ng/day Hg/day
Fe 6856428307 289+193 6631673 5328+2265 48277+ 7296° 9931+17.10 45395+15554
2Fe 695216623 2.67£582 707£412° 553311252  102949+417.31° 4857+5552 36975+ 7597
4Fe 6095+1857 793*X176 11.11%223% 774411510 256950+2539° 130.24% 607 47630% 59.26
ANOVA NS.? N.S. p<0.05 N.S. p<0.01 N.S. N.S.

Retention = (mineral intake ~ mineral excretion in urine and feces).
UFe, 2Fe, 4Fe indicate 1009, 200%, 400% of iron requirement, respectively.
PMean = 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.
“No significance at @ =0.05 as determined by analysis of variance.
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Table 9. Mineral apparent absorbability of rats fed diets with iron supplementation (%)
Dietary group” Ca Mg Na K Fe Cu Zn
Fe 5373+ 4667 2849% 6.62 79.85+18.09 90.12£2.20 64.62+26.21 73.71£14.08 64.30+£17.09
2Fe 4739+4576  24.66+24.42 7480547 86.95+£2.82 56.82£15.39 28.43£31.85 4812+ 7.20
4Fe 35.70%+13.14  52.73*14.56 75.27%£1.23 91.53+361 71.38% 6.34 64.23+ 8.02 4747% 1.19
ANOVA NSP N.S. N.S. NS. NS. N.S. N.S.

Apparent absorbability (%) = [(mineral intake - mineral excretion in feces)/mineral intake] X 100.
YFe, 2Fe, 4Fe indicate 100%, 2009, 400% of iron requirement, respectively.

PMean+ standard deviation.

¥No significance at @ =0.05 as determined by analysis of variance.
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