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ABSTRACT

Effects of different sources of protein and calcium on calcium utilization in growing rats
were investigated by a balance method. Rats of the Wistar strain, weighing about 90 g, were fed
on one of the six diets containing SPI, casein or egg white as a protein source and crystalline
CaCO, or egg shell as a calcium source for 3 weeks. Levels of protein and calcium in the diets
were 20% and 0.6%, respectively. L-Methionine was supplemented to casein and SPI diets at
levels of 0.3% and 0.6%, respectively. Food consumption of rats receiving SPI diet with pure
CaCO; was less than that of rats on casein diet with CaCO;. However, food intakes were
comparable in both protein diet groups when egg shell was used as the calcium source. Rats fed
on egg white diets showed least food intake among three protein diet groups, regardless of
dietary calcium sources. Although calcium intakes of the respective groups of animals were
varied appreciably from 1550 to 2250 mg/21 days in proportion to their food intakes, differences
in calcium retention among the groups were relatively slight and the rats retained about 1000
to 1100 mg of calcium during the period. This is partly due to increased absorption in animals
showing less calcium intake. Calcium absorption rates of pure CaCO; in casein, SPI and egg
white diets were 52, 56 and 67%, respectively and those of egg shell were 54, 59 and 70%,
respectively. Reasons why calcium in egg shell was efficiently utilized are obscure. Average
calcium contents in femur of respective diet groups of animals were identical, however,
significant correlations between absorbed calcium and retained calcium and between retained

calcium and calcium contents in femur were observed. Nutr. Sci. Soy Protein, Jpn 6, 45-50, 1985.
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Table 1. Composition of experimental diets
Calcium source Pure CaCQs Egg shell
Protein source Casein’ SPI? EW Casein' SPI? EW
Designation CaC0,-C CaCOs-S CaCO;-E Es-C Es-S Es-E
Casein 20.0 — — 20.0 — —
SPI (Fujipro-R) — 20.0 — — 20.0 —
Egg white (EW) — — 20.0 — — 20.0
Starch 44, sucrose 22, corn oil 5,}
vitamin mixture 1.3, cellulose 2
Salt mixture 5.0 5.0 5.0 3.5 3.5° 3.5°
Egg shell* — — — 1.6 1.6 1.6
Found (%)
Ca 0.60 0.59 0.56 0.56 0.55 0.55
P 0.50 0.50 0.41 0.52 0.52 0.40
Ca/P 1.2 1.2 1.4 1.1 1.0 1.4
N 2.74 2.74 2.73 2.74 2.68 2.73

0.3% Methionine supplemented.
0.6% Methionine supplemented.
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Fig. 1. Food intake and changes in body weight
Table 2. Food intake, body weight gain and food efficiency
No Body weight Weight Food Food
’ Day 1 Day 22 gain intake efficiency
g g g/21 days
CaC0,-C ® 91+2 259+ 9 168+ 9 373+12 0.45%0.02
CaCoOs-S (8) 90+1 234+ 22! 145+22! 317+26' 0.46+0.05
CaCO*-E (D 90+1 210+22° 120+23° 274+ 36° 0.44%+0.03
Es-C D 89+2 251+18 161+17 338+ 26° 0.4840.02°
Es-S ) 90+2 257+19 167+18 349+25° 0.48+0.03
Es-E €2 91+2 214+16° 123+16° 287+18* 0.43+0.04*

Each value represents the mean+SD. 1, 2: p<0.05, p<0.01 to CaCO,-C group. 3, 4: p<0.05, p<

0.01 to Es-C group. 5: p<0.05 to CaCO; group.
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Table 3. Nitrogen, phosphorus and calcium balances
Intake Feces Urine Balances Appare.nt Retention
absorption
mg/21 days % %

Nitrogen

CaC0,-C 10220+ 332 689424 4579+201  4952+233 93+0.2 8+2

CaCO0,-S 8660+ 705 775+55%  3484+419* 4402+590* 91+0.3° 51%5

CaCO;-E 7470+ 984% 443 +59° 2630+£367 4397+633" 94+1°% 59+2°

Es-C 9256-+707° 604 +62° 3811+£317° 4841+357 94+1 52+1°

Es-S 9355+ 661 813+64*  3506+370 5036+ 346° 91+0.3* 54+2

Es-E 7829+493* 422+59* 2887+149" 4520+404 95+0.4* 58 +2¢
Phosphorus

CaCO,-C 1859+ 60 529429 691+34 639130 72+1 34+1

CaCO,-S 1592+ 130* 414+39* 618 £60" 560+81" 74+2! 35+3

CaCO;-E 1113+147% 17427 256+52% 683196 84+37 61137

Es-C 1768 +135 426+41° 555+45° 786+ 73° 76+2° 44+42°

Es-S 1852+ 128° 471+43° 597+74 783+ 32° 75+6 42+2°

Es-E 1155+ 73 178+20* 234421 743+59 85+2¢ 64424
Calcium

CaC0,-C 2247+ 73 1077156 70+22 1100+ 38 52+1 49+2

CaC0;-S 1864+ 152° 812+68° 50+ 6'  1003+101* 5622 54+22

CaCOs-E 1542+ 203° 510+ 56 60+22 972+124* 67+3° 63+4*

Es-C 1880+143° 858 +82° 33+10° 989+110° 5443 53+3°

Es-S 1910+135 779+93 38+ 7 1093+110 59+4 57+4°

Es-E 1582+100* 474 +56* 44+20 1064+ 69 70+3¢ 67+3*

Each value represents the mean+SD. 1, 2: p<0.05, p<0.01 to CaCO;,-C group. 3, 4: p<0.05, p<0.01 to Es-C group. 5, 6:
p<0.05, p<0.01 to CaCO; group.
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Table 4. Calcium and phosphorus contents in serum and femur

Serum Femur Femur Ca Femur P

Ca P Dry wt. Defat. wt. Ash wt.  Conc.! Total Conc.! Total

mg/100 ml mg mg/g mg mg/g mg
CaCO,-C 11.9+0.4 10.1£0.3 308+ 7 298+ 7 163+ 4 1976 58.6+2.5 98+ 2 29.3x1.2
CaCOs;-S 11.5+0.4 10.2+0.5 294+22 288+22 163*+14 196+2 56.4+4.1 100+ 3 28.6x1.6
CaCO;-E 10.9+0.4° 8.8+0.5° 285+25% 278423 153%+12% 206+4° 57.4+4.5 93+17 25.7+2.0°
Es-C 10.94+0.4% 10.0+0.5 294+16° 288+16 155410 199+4 56.3+3.4 91+8° 26.3+1.5°
Es-S 11.2+0.2 9.74+0.3 297+13 291+13 158+ 8 201+5 58.5+3.1 92+13 26.7+1.3°
Es-E 11.2+0.3 9.84+0.3° 289+13 282+14 158+ 8 210+4*' 59.2+2.4 93+18 26.3+1.3

Each value represents the mean+SD. 1: amount per fat free dry weight. 2, 3 :

p<0.05, p<0.01 to CaCO;-C group.

4: p<0.01 to Es-C group. 5, 6: p<0.05, p<0.01 to CaCO; group.
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