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Table 1. Composition of experimental diets(g/kg)’

Dietary groups Basa?  CaCO,  CaHPO, Ca(PO).  BBA BBP
Ingredients

Casein 200 200 200 200 200 200
Starch 657 644.2 647.7 649.5 649.2 646.7
Corn oil 50 50 50 50 50 50
Fiber 5 5 5 5 5 5
Vit. mix® 8 8 8
Choline chloride 2 2 2 2 2 2
Calcium & phosphate-free mineral mix.* 40 40 40 40 40 40
Polyethylene glycol #4000 20 20 20 20 20 20
KH:PO, 18 18 - 6.6 7 7
KCi - — 10 6 6 6
CaCOs - 12.8 - - - -
CaHPOQ, - 2H,0 - - 173 - - -
Ca3(POy), - - - 129 - -
Bovine Bone Ash(BBA)® - - - - 128 -
Bovine Bone Powder(BBP)® - - - - - 153

! Experimental diets excluding basal diet contains 0.51% Ca and 04% phosphorus.

% In experiment I, basal diet contains 1.3% CaCOs.

% Vitamin mixture(per g) : (in [U) Vitamin A palmitate, 2500 ; Cholecalciferol 200 ; (in m9) Thiamin HNO,, 1 ; Ribofla-
vin, 1.5 3 Niacin, 10 5 Pyridoxine HCI, 15 Folic acid, 0.5 5 Vitamin K, 1 3 Vitamin By, 0.001 5 Ascorbic acid, 33.7 ; Cal-
cium pantothenate, 5 ; Di-1-tocopherol, 1 ; Biotin, 04.

4 Calcium and phosphate-free mineral mixture(per kg) : NaCl, 250.69 ; MgSO, * 7H,0, 99.89 ; Fe-citrate, 6.23g ; CuSO
s * 5H:0, 1.56g : MnSO, * H;0, 1.219 5 ZnCl, 029 5 KI, 0.0059 5 (NH,) 6Mo7Oys * 4H20, 0.0259 3 And sucrose, 640.379
to make 1kg

® Bovine Bone Ash contains 39.78% Ca and 1828% P

5 Bovine Bone Powder contains 33.52% Ca and 1496% P

Table 2. Analyzed composition of experimental diets(g/100g)

Diet Moisture Crude Crude Crude Ca P
protein fat ash

Expt. I
Basal 9.23 18.79 6.57 314 0.17 0.38
CaC0s 8.72 1844 561 4.22 048 0.36
CaHPO, 945 1817 6.06 3.56 0.56 0.37
BBA 9.17 18.28 567 421 0.53 0.37
BBP 10.87 18.34 514 339 048 034

Expt. II & Expt. 11
Basal 11.80 1801 547 239 0.06 0.38
Cas(PO.): 1128 17.66 564 321 046 0.35
BBA 11.95 17.73 5.79 3.18 0.53 043
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Table 3. Body weight, food intake and food efficiency ratio(FER) of the rats fed experimental diets

Initial Final Daily food Daily BW. gain/
Diet body wt. body wt. intake wt. gain food intake
(9) (@ (9) (9) (FER)
Expt. I
Basal 147.8+ 21,098 2666+ 231N 161+ 1.7% 58+ 0.7° 0.34+ 0.05°
CaCOs 1479+ 11.2 2651+ 16.1 18.1+ 14° 60+ 0.7° 0.32+ 0,02
CaHPO, 1481+ 111 2643+ 14.1 176+ 0.9 5.8+ 0.5% 0.314 002"
BBA 1480+ 105 2569+ 19.8 173+ 1.2 54+ 06® 0.30+ 0.02%
BBP 148.1+ 100 2488+ 21.7 168+ 14® 50+ 0.8 0.28+ 0.03¢
Expt. II
Basal 733+ 109852 1552+ 17.8%% 99+ 08" 30+03° 0.31+ 0.01°
Cas(PO.); 701+ 76 180.0+ 16.1 115+ 1.1 4.1+ 04° 0.35+ 0.02
BBA 69.5+ 6.4 1790+ 189 112+ 0.9°® 41+ 06° 0.361 0.03
Expt. I
Basal 758+ 124 1662+ 24.1° 94112 22+ 03" 0.23+ 0.02
Cas(POy); 725+ 95 201.2+ 235° 113+ 0.8 31+ 05 0.28+ 0.03*
BBA 726+ 4.7 2064+ 104° 113+ 0.7 33+02 0.29+ 0.01°

Y Mean+ SD. for 8 rats(experiment 1), 5 rats(experiment II and 1lI) per group.

2

9 NS. ! Not significant.

2 48¢e E9 2ojF CaZEE o) ¥3Z
2o ol ANFFItE B JFg wAY
(Expt. I1, D), 2 o] 323} Z8) ol Lol 21
Ca2 ©& Cag ¥ A9 5Y3 894E BYrh
E 2w M AnE 29 g £ W
FHazA Y e F2HQ o7} gl o
Aidc Ca8dS 23 438 43 (Gregers, 19
87 ; Kobayashi®s, 1987), “A4dA5E(Ezawa&
Arai, 1983), =& VDAY FE(Okano 5, 199D <&
o] g3ty FE AMEPET Y AAYHIA=
YA 3H

2. 8% Cask

Cag gl W& ¥F Ca%s =t Table 49 Yeht
vl Aok AE 19 A4 876 glolA Cag
WE A9 Casme 2 270 §939 ol
Holx) %kom, A HF(8~10mg/1000)&
et CaF B0l 8 AA3AS ©W 83 Caw
=& RAAFE v (Expt. 1) Adtsle 3¢S
Byon, 437 v 6570 A4FARE 9 (Expt. 1

) a, b, ¢ values within the same column with different superscripts are significantly different(p € 0.05).

9} M4 basal diet), A CasTE B Zads
A%FE HAch oW 253 FEY IR ¥F
Cav v 43 FE7A F7ME 2Aog FAF
E7HA m XA 23 Y HExpt. 11 & 1), o] 21§ 3
Bazte d4zedd 2mgRy A9 olrt
fAch

o’ ¥ CavT2BE 4Amel Cad o84S
B7rE B, Qadg = erg g e i9
& 7MY, &# o 1F HEd §o93E YehX
skt ol Kobayashis(1987) ] CaztitE ol 4
FAFe ¥F CasEo oM FJAHA zpol7}
QA= Biad g3 F83) A8 & Aok =&
AE U9 MlA Ca Z2H e S A A 253t
Cazlo] Fd2 VZF Casx9 ¥ HJEIHE
R A £33t o] A& Ezawa(1983)8] /4742
I} & dirHEA FEE TOEFE FEF 79
QA BALE T AMED AolE of 4F7F
T3 E b, EF AYFEY CavEE Ve
i ke A7E 28 o, B A3 2ddME
B0 AONAHQA AWM E Holg FAY B¢ ¥F
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Table 4. The Ca concentration in serum of the rats
fed experimental diets

Diet Serum Ca(mg/100mé)
Expt. 1
Basal 77+07°N8
CaC0, 84+ 10
CaHPO, 92+ 14
BBA 96+ 14
BBP 92+ 20
Expt. I
Basal 58+ 1.5V
Cas(POy); 68+25
BBA 51+ 0.7
Expt. I
Basal 34+08%?
Cay(POy); 78+ 26°
BBA 6.1+ 1.9%

Y Meanz+ SD. for 8 rats(experiment 1), 5 rats(expe-

riment Il and 1) per group.

2 a, b, ¢ values within the same column with different
superscripts are significantly different(p € 0.05).

9 NS. : Not significant.

Cas 7l A}FEL2 JEE o] 7=
3. TH(of Cadfl

b3t A F%3 Ca@tFL Table 59 vhehd
vkt 2ok, 2ol QlojAM e CaF Yol wel F e
Zt 23 & Aole gy, g as AN
RS AY¥E HYY 1x2A Y Cay g 2w E
ARAZAA e Fol Bl F9FH (00522
Edch Ay e o] ZoAMe da 2¥4ol
o A we} B FFS FAH (P02
Aoy FxA Ca@Fe Aolst AT

Al Jolde Cagdel wet Sl o7t ol
Rew, Ao Cagae F2ho) & Aol AR A
Ca2jolg HHT ToA FAHA(pC005) ZAE B
Rk AE 119 e ZAAE HE, A 119 Aikdy
AololM & Tl v 108 Hxeel Cadge B
oled], ol#d AL Gregers(1987) 0] AA3 Ak
ZE M3 IE WFzHAM o] dA7 CaFd A
g3t 2 71" disixde ol A UA gk

£ A9 A0E T, &M Caol 23 CatlAbdl
e dFS AGHolg & # dor, 23 A
dREgdel e gz CaFF "L

Table 5. Total wet weights and Ca contents of liver and kidney in rats fed experimental diets

. Liver Liver Kidney Kidney
Diet
wet wt.(9) Calw/g) wet wt.(9) Ca(w/g)
Expt. I
Basal 9.3+ 15 352+ 7.3 22+ 05N? 765+ 103
CaCOs 9.2+ 16° 341+ 81° 24+ 03 1402+ 27.0°
CaHPO; 104+ 04® 311+ 83° 25+ 03 1286+ 17.0®
BBA 102+ 0.7%¢ 493+91° 24+04 1036+ 15.2+
BBP 10.3+ 0.7%* 341+82 23+02 1156+ 12.8*
Expt. I
Basal 56+ 0.7 60.6+ 2528 15+ 02N 1682+ 305
Cay(PO,), 6.6+ 042 70.1+ 133 1.7+ 02 11546+ 168.4*
BBA 67+09 736+ 23 15+ 02 1875+ 154"
Expt. 1I
Basal 52+ 0.7 762+ 14.0% 14.+ 02N 1125+ 30.6°
Cas(PO,), 70+ 09° 665+ 9.8 16+ 02 402.0+ 92.8°
BBA 6.9+ 0.6° 59,5+ 55 16+ 0.1 4123+ 37.4°

¥ Meanz SD. for 8 rats(experiment 1), 5 rats(experiment II and II) per group.
2 a b, ¢ values within the same column with different superscripts are significantly different(p < 0.05).

9 NS. : Not significant.
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A& T%, Ca¥rF 2 =& Table 69} e}
upel 2ok, AF o] FFo UM & ACad ol (Expt.
I) 2 CaZ¥Aol(Expt. DA f2A(p 0.
05) 248 Hou, Caggol te Ay o
e Aozt fich

CaBtel glojM e A48 IdA BH HCad o
zo| & Zo ¥3 {FHA(pC005) HEE B
Ryt ZEdolv 4w CaldF T e 2 o7t
U A¥ M9 HMAME CaZ¥ Aol
CaZFe F3(p 005z WA AxAd
3 4w Ca AT E 2 2Hol7t KAL) ol
B 5 Cat#Fol Cag 99 FTHo Jsjxrcies 4
olF Ca¥tFoll JaiM =ZA P e Aos
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A& 7= (breaking force)E HW, FH(Ca?]o]
(Expt. 1) CaZ B4 o) (Expt. II, H) HHZAA
#A3(pCo0s)ez @Fkon, Cagd Fet AmW
Cad] Sl & Aol A QIAT}. 28 4 Y
I3 438 I, ME v s & o 4319 3¢ R4
HfA F2 e Zeg Jeded, ol AL CaZ
g ol F Catjol g 2587 FAsAA % AP o]
9 FFol #A3 AFHA ¥ I YA, A
ol wet W Fxrl olrl Qg Aew F&
Hr},

5. Ca2| 28}, 552

Aol e 1Y CadHE, 19 2F Cadl
A%, 2187 Cax2H& [Apparent absorption(%)={
(HAZF-F M4 3) /43 FX100]L Table 79
vrebd ubel 2o

Table 6. Total weight, Ca contents and breaking force of tibia in rats fed experimental diets.

Diet Weight Ca Breaking force
(9 (mg/g) (X10* dyne)

Expt. 1

Basal 0.9+ 0.2V° 865+ 1927 267.6+ 304°

CaCO;, 12+0.2° 1409+ 34.2* 674.7+ 84.5°

CaHPO, 12+0.1° 1583+ 334° 589.1+ 53.0%

BBA 13+02° 1406+ 216 5980+ 109.6®

BBP : 12+01° 150.3+ 22.8° 532.8+ 66.0°
Expt. II

Basal 08+ 0.1° 69.1+ 12.1° 1432+ 204"

Ca;(POy)2 10+ 0.0° 949+ 98 29524+ 56.6°

BBA 1.0+ 02% 829+ 13.6® 3458+ 46.5°
Expt. 1l

Basal 0.9+ 028 472+ 86° 1258+ 26.0°

Ca;(PO,); 11+0.1 773+ 10.9° 3932+ 350

BBA 10+01 84.1+ 174° 4374+ 676°

" Meanz SD. for 8 rats(experiment 1), 5 rats(experiment I and 1) per group.

2 a, b, ¢ values within the same column with different superscripts are significantly different(p € 0.05).

» NS. : Not significant.



% -

Wgy - ey A3

g5 & 87835 A

Table 7. Daily Ca intake, fecal Ca, and apparent absorption Ca of rats fed experimental diets.

Diet Intake Ca Fecal Ca Apparent absorption
(mg/day) (mg/day) Ca (%)
Expt. I
Basal 328+ 230 88+ 037 731+ 16
CaC0; 165.5+ 2.4° 768+ 1.5° 536+ 0.3
CaHPO, 2249+ 142° 1199+ 22.3* 461+ 135°
BBA 2190+ 9.3° 840+ 54° 616+ 14%
BBP 202.7+ 195® 714+ 18.7° 651+ 61"
Expt. 11
Basal 198+ 49" 35+ 0.8° 821+ 1.2°
Cas(POy); 1646+ 479 578+ 132 64.4+29°
BBA 166.8+ 15.1* 37.3+91° 777+ 46
Expt. 1
Basal 273+67 54+ 12° 80.0+ 0.9
Cay(PO,), 218.7+ 28.8° 687+ 1.7° 686+ 1.9°
BBA 224.3+ 20.5° 59.0+ 6.0° 737419

Y Mean+ SD. for 8 rats(experiment 1), 5 rats(experiment II and 1) per group.
2 a b, ¢ values within the same column with different superscripts are significantly different(p < 0.05).

19 Cad A F& ACadjol(Expt. 1)Z3 CaZ ¥
2)o)(Expt. II, IDZoNA #H28(p o5z &
R, Caged ZHE FA3Q Aol7} gt 1
3 Cald %S ACadol(Expt. 1)F 3 CaZ¥
2ol (Expt. I, HD)FAA ct& Fol) uja) 93 (p
(005)o.2 29t Cagol?g ¥las Bd A
ZE AHATol e Fol 3 K A9FH (P00 2R
EUA T Expt. I, ), 4Y MOME F93
ol Holx| gl

Cadl 23}, F4&2 48 I9M 24d ACay
ojFo] QL g, B EHE, A AW H T
F9A8(p<005) 22 ¥}, BBPF I} f44U
apol7h ek =& BEdH 2W Cad VL B
o}, &1 Cazol #23(pC005)L=E FF80 ¥
gked oA A¥ 19 NNz 22 HHE
B g &8 Ca Ao 93 2ol
2 F durh
HCatloluyt CaZ¥ Yol W& CagFE&9
7te 92 4gd o BuFo] g, 2 71de
AEHAS € 555y F7 o2 4¥EH1
1 tH{Allen, 1982).
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Cag 9oz oA Mo 3jst Ex YFHx A
59 AYd Hole gl A2z Yelyd CaZ
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