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ABSTRACT

Present studies were performed to investigate the influence of dietary protein

(casein and soy protein isolate: SPI; Fujipro R), starch (corn starch and tapioka)

and iron levels on the iron and copper utilization, using 48 male albino rats of the

Wistar strain, averaging 50g in the initial body weight.
1) On the iron utilization, moderate iron intake showed the higher iron reten-

tion compared with the low iron intake in rats fed each diet, however, in SPI|

Tapioka fed rats there was no connection with iron intake level.
2) On the copper utilization, the rats fed low iron diet showed a tendency of

increasing copper retention in all groups.

3) The rats fed low iron diet showed the low iron concentration in liver and
indicated the high hepatic copper concentration in reversely.
4) SPI fed group had no effect of dietary iron level on the hemoglobin value.
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Table 1. Composition of experimental diet (%)
Group CcC CT SC ST CC Casein Corn
Iron + —_ + - + B T _ CT Casein Tapioka
SC Soybean Corn
Protein ST Soybean Tapioka
Casein 10 10 10 10
Soybean (SPI) 10 10 10 10
Starch
Tapioka 80 80 80 80
Corn 80 80 80 80
Oil
Corn 5 5 5 5 5 5 5 5
Vit. mix.! 1 1 1 1 1 1 1 1
Mineral mix.? 4% 4 4% 4 4% 4 4%

1: One gram of this mixture contained (in mg); thiamin nitrate 1.0, riboflavin 1.5,
niacin amide 10.0, pyridoxine hydrochloride 1.0, folic acid 0.15, ascorbic acid 37.5,
calcium pantothenate 2.5, vitamin K, 0.2, a—tocopherol 1.0, vitamin By, 1y, vitamin
A 25001IU, vitamin D, 200IU and contained choline chloride 100mg.

2: According to A.E. Harper (J. Nurt., 68, 405, 1959), but in * mark Fe(CzH;0,)

6H,0 was omitted from Harper’s salt.
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Table 2. Weight gain and food efficiency.

Weight gain Food efficiency™

(g/7days)

Casein, corn starch Fe* 18.1+1. 1%* 0.214+0.07
Fe- 17.2+1.4 0.22+0.02

Tapioka Fet 15.7+1.7 0.18+0.01

Fe- 15.4%2.0 0.19+0. 02

Soybean, corn starch Fe* 14.1+1.3= 0.17+0.01
Fe- 8.9+1.82 0.11+0. 02

Tapioka Fet 7.54+0.7 0.11+0.01

Fe- 6.0+1.2 0.09-£0. 02

* Weight gain/food intake
*#* Mean &= SE

Matching letters denote significant difference (p < 0.05).
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Table 3. Nitrogen balance
Intake Urinary excretion Retention
(mg/day) (% of intake) (% of intake)
Casein, corn starch Fet* 193+ 5% 26.6+1.5 64.5+1.6
Fe- 170+2 25.5+1.3 65.84+1.1
Tapioka Fe* 149+9 28.4+2.5 61.34+2.8
Fe- 16146 25.54+2.1 67.0+2.6
Soybean, corn starch Fet 16942 31.942. 22 58.1+2. 40
Fe- 171+6 25.8+1. 32 64.4-+1.4b
Tapioka Fet 118+3 37.1+1.2 50.9+1.4
Fe- 1087 35.7+1.2 52.6+1.4

* Mean =+ SE, Matching letters denote significant difference (p < 0.05).

Table 4. Iron balance
Intake Urinary excretion Retention
(mg/day) (% of intake) (% of intake)
Casein, corn starch Fe* 0.734-0. 02* 3.140. 42 48.5+3. 5Y
Fe- 0.14-0.00 15. 3+ 2. 42 26.2+6. 0>
Tapioka Fet 1.0540. 07 2.0+0. 5¢ 48.7x£1. 4
Fe- 0.44+0.02 4,140, 6¢ 52.4+45.2
Soybean, corn starch Fe* 0.79-+0.01 1.9+0. 24 31.7+1.7
Fe~ 0.2940.01 5.5£1.14 30.8+2.1
Topioka Fet 0.99+0. 03 1.4+40. 2¢ 37.6+1. 3¢
Fe- 0.61+0.04 4.3+1.1e 53.3+2.4f
* Mean + SE

Matching letters denote significant differences,

a,p<0.001 d,f, p<0.01 b,c,e, p<0.05
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Table 5.

Copper balance

Intake Urinary excretion Retention

(mg/day) (% of intake) (% of intake)

Casein, corn starch Fe* 0.35+0. 01* 1.6+0.2 33.3+2. 22
Fe- 0.23:40.00 1.740.1 11.6+3. 32

Tapioka Fe* 0.31+0.02 1.2+0.1b 31.642. 3¢

Fe- 0.42-0. 02 0.7+0.0p 55.444.3¢

Soybean, corn starch Fe* 0.21+0. 00 2.1+0.2 — 9.7+3.9d
Fe- 0.29-0.01 1.7+0.2 27.241.84

Tapioka Fe* 0.1640. 00 2.0+0. 1¢ —14.9+1.6f

Fe- 0.1940.01 1.6+40. 0e 7.7+1.2f

* Mean =+ SE

Matching letters denote significant differences,

a,p<0.01 b,c,d,{,p<0.001 e, p<0.05

Table 6. Iron and copper concentrations in liver and hemoglobin value in blood.
Liver Blood
Fe Cu Hb
(ng/whole dry wt.) (g/dl)
Casein corn starch Fe* 645. 1+32. 5*2 79.9+10. 4° 15.040.7¢
Fe- 332.6+35.92 119.9-+14. 9® 8.940. 5¢
Tapioka Fe* 572.3+15.04 63.5+ 3.4¢ 16.24-0. 5¢
Fe- 330.2+44. 64 94. 4+10. 1¢ 11.9+£0. 5¢
Soybean, corn starch Fet 605. 84-35. 9b 108.3+ 9.7 15.3+0.4
Fe- 401.2+28. 6P 116.9+12.6 16.1+£0.6
Tapioka Fet 485.0+56.5 122.7+11.2 14.8+0.4
Fe- 410.5+14.2 95.3+ 4.7 14.8+0.5
* Mean + SE

Matching letters denote significant differences,

a, ¢, d, g p<0.001l b,e £, p<0.05
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