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ABSTRACT

Calcium balance was determined in order to investigate the effect of protein sources on

calcium metabolism during pregnancy. Pregnant rats of the Sprague-Dawley strain, weighing
about 190 g, were fed either 209 SPI or 209 casein diet containing 0.6% calcium (most of it
as CaCQ,), for 21 days. Non-pregnant rats were used as the control. As a result, no difference
was observed in fetal growth and fetal calcium content between the diets. In pregnant rats,
calcium absorption decreased with progress of pregnancy. The amount of calcium retained

also decreased and was inconsitent with the period in which the fetal need for calcium is the
greatest. Pregnant rats fed SPI diet accumulated 200 mg less calcium compared to those fed
casein diet. When compared to non-pregnant animals, pregnant rats of both diets exhibited
greater calcium accumulation as much as the amount needed for the fetuses, but no difference

was observed in the calcium content of the femur in the dams.
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Table 1. Composition of experimental diets ©
20% Casein 20% SPI
Casein 20.0 —
SPI{Fujipro-R) — 20.0
Starch 44.5 44.5
Sucrose 22.2 22.2
Corn oil 5.0 5.0
Salt mixture 5.0 5.0
Vitamin mixture 1.3 1.3
Cellulose powder 2.0 2.0
L-Methionine 0.3 0.6
Calcium 0.59 0.58
Phosphorus 0.51 0. 46
Ca/P 1.16 1. 26
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Fig. 1 Changes in food intake and body weight
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Table 2. Food intake during pregnancy

Day 1 -6 7 —15 16—21 Total
(g/day) (g/21 days)

20% Casein

p (7 15.9 18.22 18. 52 3692

NP (7) 14.4 14.7 15.0 309
20% SPI

P (5) 14.7 16. 21 15.0 3241

NP (4) 12.5 13.5 13.7 2783

1, 2:p<0.05 p<0.01 to NP group.
3  :p<0.05 to casein group.

Table 3. Changes in body weight during pregnancy

Day Food
1 16 29 efficiency
20% Casein
P (7) 183 2681 345! 0. 44!
NP (7) 185 225 237 0.17
20% SPI
P (5 189 2651 3081 2 0. 362
NP (4) 1912 226 237 0.17

1:p<0.01 to NP group.
2:p<0.05 to casein group.

Table 4. Nitrogen balance and nutritive values

Intake Urine Feces Balance BV TD

g/21 days %
20% Casein
P 10.19! 6. 32 0. 77! 3.091 45" 96
NP 852 6.29  0.63 1. 60 33 96
20% SPI
P 8.842 5.162 .81 2. 87 491.2 05
NP 7.692  5.05% (.75 1.88 413 943

1:p<0.01 to NP group. 2,3 :p<0.05, p<0.01 to casein
group.

Table 5. Reproductive performance

Fetus

Wt of products Litter -
Calcium

of conception size Weight ——
Conc. Amount Total

g g mg/g mg mg
20% Casein 83.7 13.0  4.91 2.13 10.46 135
30% SPI 72.6 11.4  4.59 2.39 10.93 127




Table 6. Calcium balance in different periods of pregnancy

) Absorption
Intake 1 Feces Urine Balance ——————
_ Apparent Net
mg/day %
20% Casein
P I 930 50.8 6.9 36.2 46 52
I 107.6% 63.6 6. 43 35.6 41 42
m 109.2% 73.22 7.23 28.8 33 34
NP 1 85.4 50.7 5.4 29.3 41 57
I 86.9 57.0 3.6 26. 4 34 37
m 889 60.3 3.7 25.0 32 33
20% SPI
P I 852 51.7( 6.3)1 2.3 (1.3) 31.2% 39 47
M 94.22  65.9( 1.2) 2.3%5(0.9) 26.0 31 32
m 87.0 69.7( 0.5) 3.6%5(0.9) 13.7¢ 174 18
NP 1 72.4¢+ 51.9(13.5) 15 (1.1) 19.0 294 48
o 780 55.7(21) 1.1¢(0.4) 21.2 29 31
m 79.2 623009 1.7 (0.2) 15.2° 21 22

1:Values obtained from rats fed calcium-free diet.

2, 3:p<0.05 p<0.01 to NP group.
I:Days 1-6. 1I : Days 7-15.

4, 5:p<0.05 p<0.01 to casein group.

Il : Days 16-21.

Table 7. Calcium balance during pregnancy

. Absorption
Intake Feces Urine Balance —
Apparent Net
mg/21 days %
20% Casein
P 21872 1337 1411 709 39 41
NP 1828 1174 87 568 36 42
20% SPI
P 18803 1322 5514 5033 30 333
NP 16123 1186 293 3964 274 33
1, 2:p<0.05, p<0.01 to NP group.
3, 4:p<0.05, p<0.01 to casein group.
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Table 8. Weight, composition and calcium content of femur

Weight Calcium
————  Water Fat Ash
Wet  Dry Conc! Conc? Total
mg % dry % mg/g mg
20% Casein
P 489 325  33.4 2.0 64.65 210 214 68.4
NP 486 336 30.9 2.1 65.8 220 223 73.9
20% SPI
P 59534 3574 40.0* 3.7 59.4* 187 195 66. 7
NP 5484 340 37.94 2.9 60.8 190 194 64. 8
Day 1 424 276 34.8 1.5  63.7 209 214 57.8
1:Ca/dry weight. 2: Ca/fat-free dry weight.
3:p<0.05 to NP group. 4 :p<0.01 to casein group.
Table 9. Calcium distribution of pregnant
and non-pregnant animals
20% Casein 20% SPI
P NP P NP
mg mg mg mg
Carcass 2263 2275 2317 2365
Organs 0.56 0.40 0.46 0.33
Conception products : Fetuses 135 127
Others .71 0.03 0.71 0.03
Total 2399 2276 2445 2365
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