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= ABSTRACT =

This study was undertaken to investigate the effects of age and of the dietary protein sources
& levels on unnary caldum excrefion and bone metabolism in the rats

Two expenments were conducted. In experiment I, 6 & 20 weeks old rats were fed 8 & 36%,
casein & fish protein diet for 5 weeks In experiment [, 16 & 52 weeks old rats were fed 40 %
protein diets, protein sources were casein, fish and gluten

High-—protein diet group excreted more cacium in urine than low—protein  group. Urinary
calcium excreion was affected by the sources of protein ; gluten group excreted more Ca, followed
by fish & casein group.

Total bone Ca & Ca proportion in ash were higher in 20 weeks old rats than 6 weeks old
rats, but 16 & 52 weeks old rats showed no differences. Bone composiion showed that water pro-
portion was high and ash proportion was low in 6 weeks old ras than in 20 weeks old rats.
However, these tendencies were not observed between 16 weeks and 52 weeks old rats And bone
composition was affected by protein sources ; Higher ash proporions were noted in one order of
casein, fish, and gluten while water proporions were lower in one same order

These tendencies were marked in 6 weeks old rats
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Table 1. Composition of experimental diets

(g/kg diet)

Experiment Experiment T
b 6-LC 6 LC 6—LF | 16— HF 16-HC 16— HG 16— HF
Ingredients 20-LC 20 — HC 20~ LF 52- HF 52- HC 52- HG 52~ HF
Casein 80.0 3600 — — 400.0 C— —
2 o2 — — 86.0 387.0 —_— — 430.0
Gluten —_ —_— J— _ —_ 400.0 -
Corn starch 800.0 520.0 794.0 493.0 380.0 380.0 350.0
Corn oil 50.0 50.0 50.0 50.0 150.0 150.0 150.0
Cellulose 20.0 20.0 200 20.0 20.0 20.0 20.0
Salt mixture® 40.0 40.0 40.0 40.0 400 40.0 0.0
Vitarmin mixture® 10,0 100 10.0 10.0 100 10.0 10.0

1) Experiment I: 6— 6weeks old rat, LC— 8% Casein, LF—89% fish, 20—20weeks old rat, HC-36%
Casein, HF-369%fish
Experiment II - 16—16weeks old rat, HC—409% Casein, HG~40% Gluten, 52—52weeks old rat, HF —409%
fish
2) Buying from Jung—Bu market and dried by sun
3) Salt Mixture(g/kg diet) : ( MgCO;y), - Mg{OH), - 5H,0 : 7.95, 5Zn0 - 2CO, - 4H,0 : 0.082, FeSO,-
7H,0 : 0.124, CuSO, - SH,0 : 0.02, MnSO, -H, O : 0.15, Kl: 0.0013, NaCl: 2.3, Na,CO, : 16, K, COy :
3.53, Na, Se0, : 0.00022, CaCO,: 9181, Ca(H,P0,), - H,O : 146
4 ) Vitamin Mixture{mg/kg diet) : Thiamin - Hl - 16, Ribaflavin : 20, Nicotinic acid 120, Pyridoxine : 10,
Caleium pantothenate : 10, Biotin 0.05, Folic acid 4, Inositol 500, Para—amino benzoic acid 100,
Cyanocobalamin 0.01, Choline chloride 2,000, alpha tocopherol acetate 50, Menadion 2, Vitamin A 0.1,
Vitamin D 0.0L
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Table 2. 48—hour urinary Ca excretion of 20 weeks old mats

(mg/ 2day)
Date of collection
3rd day 13th day 23rd day 34th day
Group

20— LC 018 =+ 0.05" N8® 009 + 0.03 a? 017 =007 a 012 + 004 a
20 - HC 032 + 014 0.15 4 004 a 012 +0.03 a 014 + 0.02 a
20— LF 011 =+ 0.05 0.09 4 0.06 a 005 4001 a 011 + 001 a
20 — HF 042 + 013 042 + 009 b 053 +-0.08 b 0.30 + 003 Db

1) Mean+ S.E

2) Values with different alphabet within the column were

Scheffes test

3) Not significant at a= 0.05 level by scheffe} test.

significantly different at a= 0.05 level by
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Table 3. Ca content and weight of femur & scapulus of 6 & 20 weeks old rats
Group Vl;e:n gvv)e:ght D1('5;n ;v;lght Ash (w;;g})xt Tc(:tlarllg?a Ca%( %1 % 100)
Femur
6-LC 521+ 142 361+ 13 a 181+ 7a 593 +30 a 328+ L1 NS?
6—-HC 778 4- 38 be 516 27 b 271 = 13 b 917 =43 b 33.9 & 0.3
6-LF $42+32 ab 887417 ab 187 £ 11 ab 624 +32 a 335 + 03
6—- HF 831 i 4 be 508 +31 b 254 + 19 ab 825 + &9 ab 322 + 33
20-LC 949 + 39 cd 741 28 ¢ 447 + 16 ¢ 1594 + 63 ¢ 35.7 + 0.6
20-HC 1014 + 17 cd 787+ 11 c 472 + 7 ¢ 169.7 #- 22 ¢ 36.0 + 0.3
20~ LF 1063 + 46 d 832+ 34 ¢ 500 = 23 ¢ 1740 - 82 ¢ 34.8 + 04
20 — HF 1050 4- 29 d 804 + 23 ¢ 474 4 21 ¢ 163.2 + 67 ¢ 346 + 1.9
Scapulus
6-LC 94+ 3 a 83+ 3 a 41 + 2 a 129 3+ 06 a 917 =03 ab
6-HC 154+ 95b 133+ 7 ¢ 67 =- 3 b 208 +10 b 3.1 =07 a
6 —LF 106 - 4 a 91t 4 ab 45 + 3 ab 144 4 1.0 ab 324 + 03 ab
6— HF 153 +10 b 125 £ 10 be 62 = 5 ab 200 =19 ab 323 = 04 ab
20-LC 234 +11 ¢ 212+ 10 d 122 + S5 ¢ 409 + 16 ¢ 336 + 04 b
20—-HC 242 + 4 ¢ 219+ 4 d 127 = 3 ¢ 423 + 08 ¢ 334 03 b
20-LF 2585 &+ 11 ¢ 230+ 9 d 133 + 6 ¢ 451 + 21 ¢ 341 +03 b
20—~ HF 253+ 7 ¢ 28+ 6 4d 129 + 2 ¢ 43.6 +0.4-c 340 + 04 b

1) Mean + S.E.

2) Values with different alphabet with in the column were significantly different

scheffe: test

3) Not significant at « = 0.05 level by scheffe’ test
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Table 4. Femur & scapulus composition of 6 & 20 weeks old rats

Group Water, % * Ash, % ** Organic matter, %™** Ash/organic matter
Femur
6— LC 309 + L0Pb? 347 £ 07 b 346 + 0.4 NS® 101 & 0.02 a
6 — HC 337 £ 06 b 349 £+ 09 b 314 + 09 1.12 + 006 a
6— LF 396 + 07 ¢ 291 + Q5 a 314 4 0.6 0.93 + 003 a
6 — HF 30.0 = 0.7 c 306 = 13 ab 30,4 + 09 101 =007 a
20—~ LC 218 =11 a 473 £ 09 ¢ 0.9 + 0.3 153 £ 002 b
20 ~ HC 224 + 1.0 a 465 = 0.7 ¢ 311 + 0.3 150 = 001 b
20— LF 217 + 0.7 a 470 £ 07 ¢ 313 + 05 151 £004 b
20— HF 235 £ 02 a 452 20 ¢ 313 + 1.8 148 £ 013 b
Scapulus
6— LC 11.2 + 0.9 ab 435 =13 a 455+ 13 b 097 £ 005 a
6 — HC 13.2 + 0.9 ab 438 = 1.2 a 43.0 + 1.6 ab 103 + 006 a
6— LF 143 £ 11 b 417 £ 14 a 441 + 1.7 ab 0.96 = 006 a
6— HF 205 =16 ¢ 394 £ 10 a 401 =+ 14 ab 099 = 005 a
20— LC 94 + 03 a 521 =06 b 384 +06 a 136 £ 003 b
20 — HC 9.7 + 04 ab 523 £ 05 b 336 + 08 a 136 =003 b
20— LF 10.3 & 0.5 ab 519 =04 b 378 + 0.7 a 138 = 003 b
20 — HF 99 + 05 ab 511 209 b 39.0 + 09 ab 1.32 =005 b
Warw X100 # g X100 e SRR 100
1) Mean + S.E.

2 Values with different alphabet with in the column were significantly different at a= 0.05 level by
scheffes test
3) Not significant at a= 0.05 level by scheffe’s test.

Table 5. 48— hour urinary Ca excretion of 16 & 52 weeks ‘old rats (g /48hours)
Dete of collecti
m ond day oth day 2rd day 35th day
Group
16 — HC 0.34 + 0.08VN.82 0.24 +-0.04 N.5 0.20 £ 0.02 N.& 0.20 £ 0.04 N.S.
16 — HG 0.36 4 0.08 0.44 + 0.08 0.46 = 0.06 0.26 + 0.06
16 — HF 024 £+ 0.08 0.36 +0.02 0.30 4 0.06 0.22 4 0.06
52 — HC 0.34 + 0.06 0.34 +0.08 0.14 + 0.02 0.30 + 0.14
52 — HG 0.38 +0.08 0.48 +0.08 0.20 +0.04 0.28 = 0.04
52 — HF 0.24 £ 0.06 0.54 +004 0.22 + 0.06 0.22 + 0.04
1) Mean=+ S .E.
2} Not Significantly different at =0.05 level by Scheffe’s test
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Table 6. Ca content & weight of femur & scapulus of 16 & 15 weeks old rats

Group Wet Weight{mg) Dry Weight{mg) Ash Weigh{mg) Total Ca{mg) Ca%(aCT;‘J x 100)
Tibia
16 — HC 770 + 50V N.8.2 640 + 25 N.S. 367 1 + 20 N.S. 141.7 +2.5N8S 40.3 £06 N.S.
16 — HG 770 + 40 605 + 22 353.7 £ 1.0 126.4 + 5.0 37.2 + 0.4
16 — HF 770 + 50 600 + 20 348.6 + 13.1 1359+ 6.4 39.1+11
52 — HC 740 + 60 585 + 39 338.3 £ 2.0 127.1 +£14 38.2 +06
52 — HG 770 + 30 596 + 21 3325 +8.0 124.3 +5.4 37.8+03
52 — HF 760 =+ 40 566 + 29 328.6 +12.4 1344 +46 4.2+10
Scapulus
16 — HC 260 + 20 N.S. 222+ 8 N.S. 126.8 + 4 N.5. 43.0 +0.9N.5. 340+09 N.S
16 — HG 330 + 50 218+ 9 126.2 + 3 43.8 + 0.5 346 £07
16 — HF 270 +20 207 + 18 1186 £ 8 394+ 12 33.4+10
52 — HC 280 + 20 215+ 9 119.4 +4 40.0 0.5 33.8 +06
52 — HG 270 + 10 210 +11 132.8 =16 388 +1.2 33.0 £ 0.8
52 — HF 310 + 20 221 +12 122.8+7 414 + 1.1 33.8+10
1; Mean+ S.E.
2) Not Significant at a= 005 level by Scheffe’s test

Table 7. Tibia & scapulus composition of 16 & 52 weeks old rats

Group Water, % * Ash, % > QOrganic 9 - Ash/Org. matter
matter, a
Tibia

16 — HC 18.1 & 22V NS.2 46.1 + 44 N.5 357 +£31 NS. 1.29 +0.04 N.5.

16 — HG 21.0 & 1.2 455 + 1.3 33.5+04 135 4 0.02

16 — HF 21.0 + 1.7 467 + 35 317 +21 1.47 +0.01

52 — HC 184 + 2.4 482 + 41 33421 144 +0.03

52 — HG 244 + 2.6 423+ 19 33.7+13 1.25 +0.07

52 — HF 226 + 3.4 449 1+ 22 325+13 1.38 -+ 0.02

Scapulus .

16 — HC 144 + 3.6 NS 489 + 21 N.& 36.5 +19 N.S. 1.30 = 0.03 N.S.

16 — HG 200 + 1.3 454 + 0.8 346 + 1.0 1.30 +0.01

16 — HF 19.3 = L5 458 + 2.2 349+30 1.31 +=0.04

52 — HC 217 + 3.5 434+ 2.0 349+17 1.24 +0.03

52 — HG 20,9 + 2.6 42+ 19 34.9+19 1.26 + 0,06

52 — HF 277 + 2.2 40.2 + 1.5 321 +14 125 +0.04
T T
1} Mean'+ S.E.

2) Not Significant at a=0.05 level by Scheffe’s test
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