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ABSTRACT

Bioavailabilities of dietary calcium and zinc were examined using a balance method in
pregnant rats fed one of diets containing 10 and 20% SPI with or without 0.3% methionine
supplementation (named as 10SM, 20SM, 10S and 20S, respectively). Levels of dietary calcium
and zinc were about 0.4% and 35 ppm, respectively. Results obtained were as follows: 1)
Anorexia in the 10S group of rats in late pregnacy was improved by methionine supplementa-
tion. This resulted in the comparable nitrogen retention and fetal growth with those in 20S or
20SM group. 2) Bioavailabilities of calcium and zinc were higher in the 20S group than in the
10S group. Methionine supplementation to the 10S diet resulted in an increased utilization of
dietary calcium or zinc, however, this was not a case in 20% SPI diet. 3) Total nitrogen
retention during entire period of pregnancy correlated positively with total calcium retention,
dependent on the dietary protein levels. However, total nitrogen retention related positively to
total zinc retention, independent of protein levels in diets, indicating that both nutrients may be
stored in same organs and tissues. 4) From the results of present and previous studies from our

laboratory, we concluded that total amounts of calcium and zinc retention primarily generally

depended on their amounts ingested. Nutr. Sci. Soy Protein, Jpn. 8, 34-39, 1987.
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Table 1. Composition of experimental diets
(g/kg diet)
10% 20%
SPI SPI+Met SPI SPI+Met
(10S) (10SMD) (20S) (20SM)
SPT 100 100 200 200
L-Met 0 3 0 6
Starch 524 522 457 453
Sucrose 261 260 228 226
Corn oil 50, Vitamin mix. 13,
Cellulose 20, Salt mix.? 35
Found
N3 13.1 13.6 26.0 26.8
Ca® 3.8 3.8 3.9 4.0
Zn* 31.9 31.6 37.7 37.7
Fujipro-R. *Modified AIN 76
*mg/g diet. ‘ug/g diet.
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Fig. 1. Food intake and changes in body weight
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Table 2. Food intake and body weight gain
No Food Body weight Weight Food
: intake Day 1 Day 22 gain efficiency
g/21 days g g g/21 days
10S (4) 352+33 2012 269+20 68+20 0.19%£0.04
10SM (7) 369+ 54 198 +8 337+26" 138 +21! 0.38+0.03"
208 (5) 379+49 204+15 339+10" 135+24! 0.36+0.03"
20SM (5) 336+33 2019 327+19 126 +22 0.37+0.04
Each value represents the mean+SD. 'p<0.01 to 10S group.
Table 3. Nitrogen balance during pregnancy
Intake Feces Urine Balance ‘z%%%z%?t ré{tg;iigri
mg/21 days % %
10S 4.614+0.43 0.66+0.13 2.76+0.12 1.19£0.36 86+1 26+6
10SM 5.01£0.73 0.70%0.10" 2.04+0.36 2.27+0.37° 86+2 45+3°
208 9.86+1.27? 0.90+0.15 5.26+0.55 3.69+0.60? 91+1? 37+22
20SM 8.98+0.87* 0.78%+0.07 4.54+0.54* 3.66+0.31* 91+0* 41+£2%°
Each value represents the mean+SD. ?p<0.05, p<0.01 to 10S group. *>*p<0.05, p<0.01 to 10SM group. *p<0.05 to
20S group.
Table 4. Calcium balance during pregnancy
Intake Feces Urine Balance ﬁ%%%rr%r;t rgtzfﬁdgfx
mg/21 days % %
10S 1324+123 829+130 24+3 47249 38+4 36+4
10SM 1403206 705+121 43+16' 655+ 857 50422 47427
208 1468 +189 82779 64+ 26° 577+108 43+4 39+4
20SM 1360+131 700+67° 45+14 615+74 49+37 45+3°
Each value represents the mean+SD. »?p<0.05, p<0.01 to 10S group. *p<0.05 to 20S group.
Table 5. Zinc balancce during pregnancy
Intake Feces Urine Balance ﬁ%%%rr%rtlt rgg;%g[fl
mg/21 days % %
10S 11.24%+1.05 10.1140.90 0.37+0.05 0.76+0.21 10+1 7+1
10SM 11.66+1.71 9.50+1.53 0.40%0.07 1.76+0.35% 19+3? 15+£3°
208 14.31+1.84! 11.05+1.41 0.26+0.05° 2.65+0.49° 23+22 18+ 22
20SM 12.70+£1.23 9.63%£0.93 0.62+0.14* 2.45+0.35* 24+1* 19+1°

Each value represents the mean=+SD. "?p<0.05, p<0.01 to 10S group. *p<0.05, p<0.01 to 10SM group.



Table 6. Reproductive performance

Wt. of conception  [jtter Weight of
product size fetus fetuses
g g g
10S 55.0+2.0 11.0+1.2 3.8%+0.5 41.6+2.3
10SM 70.8+10.7' 12.3+2.4 4.5%0.3" 55.3%8.8'
20S 73.945.0° 12.6%+1.5 4.5+0.4 56.4+3.1%
20SM 71.6+8.1 12.0+1.6 4.6%+0.1 55.0+6.3

Each value represents the mean+SD. *?p< (.05, p<0.01
to 10S group.

Table 7. Mineral balance and its distribution

10S 10SM  20S 20SM

Calcium

fetus (mg) 10.0  10.9* 11.5 10.3

fetuses (mg) 109 133 144* 123

dam’s femur (mg) 55 65 73 73

balance (mg/21 d) 472 655° 577 615
Zinc

fetus (ug) 57 63 65 68

fetuses (ug) 618 763" 815" 806

dam’s femur (ug) 157 175 184 190

balance (ug/21 d) 765  1760% 2647°  2447°

12p<0.05, p<0.01 to 10S group. *p<0.01 to 10SM
group.
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