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Effect of the Milk and the Egg on the Growth and the Maturity
of Femur in the Period of Development
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1. ERMMS SURATSE
B KRBT & 0 WEA L7z 4 B#D Wistar RHET » b (hE100£108) 300E%,
SEMEAR L 700 CB2 THRFH Lk, Wi A R LTEX - 2 aBE
(BK), =4k sBMtEAEAROLIMH (12— K-y v TKK) T2 (ZH
A% KK) CEIRLZLK IR (BE), K- AB BM) Kb, 26K IEHK
(NE) &% H305MicEs ¢ 657 L 2 B8R (E) CbUE6K, HX5MLL L. %Ki
IFH—C5ERL, Hr@LTHEE L. SEMEE Tablel ISRLAZES I, TR
¥, 2ABE, CALAVEELZAHIORBINVY 7L, H¥EAL Y, PATVT IV
(HAZ L7 KK) &Nz CH%L#R, BK B, BM B, BE Hd &4 T4V ¥-3.9, 3.9,
4.1kcal/ 8, 7-AE'E49, 47, 5lmg/kcal, Ca 0.65, 0.68, 0.68mg/kcal & % o 7. f#H



Table 1  Composition of experimental diets

Groups BK® BM?® BE®
Contents g % kcal % g% keal % g % keal %
Water 8.5 8.8 9.0
Nitrogen free extract 58.3 61 63.3 65 55.3 54
Crude protein 19.3 20 18.5 19 21.0 20
Crude fat 8.3 19 6.9 16 11.9 26
Crude fiber 2.9 0.8 : 1.0
Ash 2.7 1.7 _ 1.8
Ca 0.252 0.267 0.278

Weight ratio

Brown rice 20 20
Kinako 20
Whole milk powder® 10 7
Casein 3
Dried whole egg*® 9
Ovalbumin ¢ 1
CaCO, 0.120 0.119

BK, brown rice-kinako group, BM, brown rice-milk group, BE, brown rice-egg group
Snow Brand Milk Pro., Tokyo

Kyupi Tamago Co., Tokyo

Nihon Clea Co., Tokyo
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o7z, KIIEB KT HHER S 2. EHIZ0LEORY NF Y 2L, kiE20+1CT5
PL—F ik S 272, FIFImAE23E 2°C, BB ~65% BV THKRIRRE T CiT4 v, A2
EAEZHEE L CRBERRELEBIEL, 16HEGICRHr — VI ANRBLIUCELRILL, RPE
BHFE, /VT7FZy, Ca BLXUHEFR Ca v BIE L. 2L T—KMAER, T—5 VEEL T
FREIL, PIIRE DRI LM% 08 L, AGRMARBEL L DLz A X miEs X 0d
D Ca xifllE L 7.
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THlE L 7.

MiF Ca i3AFHE L L THELFERMHOCHRAERR (MHEH) % AT, HIZL208FE
FRIEECllE L 7.

FRHEP Ca 1 X{REIR L ATALER L 22187, BT CllE L 7.

KBEFO Ca 8FBIIILEOFEICEL TELL. Thbb, MBLAKEEHN1 8%
FEHE L, 100C T 1 Bhezle S B e B 5RO 721, 550~600C T24BE KA ZIK 53 % HI5E L
72, DWT, JK% IN AR 8 ml IVAMR L, EYMICHIR L CEFROGECHlIE L 7.

FErh Ca WABREH Ca L EIERIC, IKILBRETREETHE L, (Ca ERUE—3D Ca HEilt
#)/Ca BINEL Y A2 F0 Ca WINE %KD 7. 4B Ca DEREIF0.25% A b O > F 7 LIEAE
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W OB EEHX CET L7, pair feeding L72I2d 2% h & FHREMME L, FEEB)EF,
EEIFE L HBM X >BE X >BK [X & 7% 1), BK #ix BM #, BE B L THEEIC (p <0.01)
B % /R L, BK-NE XD16A#NAEZ, BM &, BE # o 6 HEOFEICHLE L, BK B
ZLOWRBEENFED SN, SRS UEMERLA. I AREMNE, FERHE
ELRE, EBIXCKfEE/RL, BKE (p <0.01) BXUBM# (p <o.05) KBWTHEE
EERDI-.
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Fig. 1 Growth curves

a BK-NE brown rice-kinako non-exercise group, BK-E, brown rice-kinako exercise group
BM-NE brown rice-milk non-exercise group, BM-E, brown rice-milk exercise group
BE-NE brown rice-egg non-exercise group, BE-E, brown rice—egg exercise group
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Fig.2 Food efficiency and body weight gain
a, between five and nine-week-old
b, Letters are as described in Fig. 1
* p<0.05 * % p<0.01
Table 2 Effects of dietary protein and exercise on nitrogen and creatinine in urine
Diet Urinary N / Intake N Creatinine
ietary groups
v eroup (%) (mg / day)
BK—NE? 40.4 +11.8 7.7 £ 2.1
BK-E 32.3 £ 3.0 =* 8.6 £ 1.8
BM—-NE 56.8 + 3.9=J-. 10,1 £ 24
BM-E 61.9 + 11.0 8.7 + 1.4
BE—NE 485 + 2.8 - 8.1 £ 0.9
BE-E 51.5 £ 4.6 8.7 1.9

a. BK-NE, brown rice-kinako

BK-E,

brown rice-kinako

BM-NE, brown rice-milk

BM-E,

brown rice-milk

BE-NE, brown rice-egg

BE-E,

brown rice-egg

non-exercise group
exercise group
non-exercise group
exercise group
non-exercise group
exercise group

Values are presented as mean + SD of five rats.

*p (0.05

**p (0.01



3. Sy b CafRBICHLITREBALABES LVERORE

RAF o Ca RIUE, R Ca HElE/Ca #HHE S L OHMLIF Ca 122 T Table 3 II/RL 7.

A0 Ca INER I FEEB B ICBWT BM X >BE X >BK K& %0, BM Xid BK XIZlt
LTHEEI (p<0.05 @fErmRL7z. EBBICBVTH BM X, BE Xid BK K& )&V E
MEAEDL. R»do Ca WIEEICHT 52 EHAMOZEIRDOON 2 Hh o T,

FRe Ca Bt E/Ca BHEICD W TIE, FEEHBICBWT, BE X2°BK X, BM XiZkbL
THBI (p<0.05) &fEEL %Y, ZTh &ML T Caid, BE XA BK X (p <0.01)
BXUOBMIX (p<0.05 WHLTHECEMERZRLE. EHFCETLE2(FLERZ
RL7Z:. EBHEMFOZEIR, MiE Ca 3o oy, R Ca fEiltE/Ca ENEIZB VT,
EFEOAPEVEAIED SN, BEF (p <0.05) THEEEEZRLL.

KB ICB T HHIEES Table4 IR L7, ERER/FHERS L VIKG/HRERIIOWV
Tit, FEEEBEICBVWT BK XICH LT BM KB XU BE Rid@wElssAaAsh, BM XKidH
FIZ (p<0.05) EfEERLZ. Ca/BERBRIBEXMICAEE*RO Lo/, EBAKO
B, IKD/HBRERICBVT, WThOBELEFHX THINMER S H Y, Co/FBRERICE
Wi, BK BETEBIRAAEEIC (p <0.01) BfEERRL .

Table 3  Effects of dietary protein and exercise on absorption of Ca,

Ca excretion in urine and serum Ca

Diet ' Apparent absorption Urinary Ca / Intake Ca Serum Ca
r rou

rerany grotp of Ca (%) (%) (mg / dl)
BK—NE? 47.5 £ 11.8 7 1.4 £ 0.5 7.1 £ 0.4
BK—-E 57.6 £ 15.7 =* 1.6 £ 0.2 7.0 £ 0.1 —‘
BM-NE 6.4 + 6.8 13+ 04 % 73 0734
BM—-E 64.0 £ 14.3 1.6 £ 0.4J —T 79 + 0.4 *
BE-NE 60.9 £ 9.3 08+ 0143 86+ 08
BE-E 64.6 £ 6.8 1.3+ 0.4 ¥ 85 % 0.5

a. Letters are as described in Table 2.

Values are presented as mean + SD of five rats.

*p (0.05, %x%p (0.01

Table 4  Ash contents of the femur
Diet Dry weight / Fresh weight Ash / Dry weight Ca/ Dry weight
letar rou
Y Erou (%) (%) (%)

BK—-NE? 5.3 + 8.9 7 546 £+ 2.2 7 31.3 £ 2.3 }
BK-E 60.1 £ 2.1 * 56.1 £ 2.1 =* 37.3 £ 1.9
BM—NE 68.8 £ 3.5 5.0+ 1.0 | 29.3 £ 7.3
BM—-E 65.7 £ 2.4 60.0 £ 2.1 29.8 + 1.3
BE—-NE 65.2 + 1.8 57.2 + 2.5 29.9 £ 3.0
BE-E 64.7 £ 1.0 " 605 £ 3.8 30,2 £ 2.8

a. Letters are as described in Table 2.
Values are presented as mean = SD of five rats.

*p (0.05

*%p (0.01
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1. Yy PDEBICS LI TRALABRES JUEHOHE

W, AECAHEPOBYEZZAALO ERICE - TR OBRE ML T w5,
TR > TRAFRMED 2 0= X7 » 78N, ZOFFHFE L L CHPHAES % Tk L
TOREGEDP 7T —2EhoTnd, ZZTHRENCBIARBTIBIETRYE-ABRESB L
UBWIE 7 ARE OB EA RS T 5720, K- BB AQERE L, 240h%
B ABEEMOEMAL T 3 RIB CER L2 LK - BB L ULk - IHORE L It
B L7, BK BFIEAEMD L CFRBIEI VL d 572720, o 2 BEBK B e i L ¥—48
U A5 02 % % £ 5 12 pair feeding L 72, Fig. 117K L72& 9 12 BK BEOAEF R E L CELC,
REMNE, SRR, BM B, BE BEICH L CHEIC (p <0.01) {REZRL7. Kk
HOMAEDEIZLBEEMOM I, 73 VEBEOMEMEICA T, MASbBIZXDED
HBADEBBIFMEOELO TG T 5 L OWE NS 55, AMESE (UE) LoEHLZ
BEBE G, KK EmA, Lk fA, LK IAIR1008 FE L A F A = 20,27,
0.53, 0.788, €% I Y A®hfyix, 0, 159, 5991U, ¥% I DIt 0, 46.6, 3.31U, ¥ ¥
17 B 130.13, 0.30, 0.59mg L &1, ThSDESPLK - XL BECREEmAERS R
oo FRRKERREBEL-E b v Az, BBRIUREEZELSY O TRIE L
RO Y TNTERFELT, 1008 HEK - 24215 1umol S h, THK - LA
(2.4umol) BLULK - BIE (6.8umol) IZHANTHEDOLANVERL, ZA5DETFH BK
HORRATRB L OAFTIHICES LTwa I b ELBNS.

2. 29 PORPEFRCADICHLITRBAABE S LVOERHOE

FROLABEL NV EZA 2572010, Lok - (BEE A EA T, Tk - GBI 7 v
TIVTHELL Frivy—, SLARGEZBRECL-AFETIE, T FOI6EEICH
W, RPERDEE/ EREIGE G, AFO—FRIFS 57 BM B0AEICE L, A5
K725 72 BK BEAMELZ /R L 7. BK HAFTNBLNTWAED, 16EBICBVLWTLAR
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Biaaobhihwe LTEBY AL —% L7,

HAEICHBT S vbhTuBRP 7 L7 5= CHREE I, EEAMICL 2B MEED 5
n$, 1 B3040, 128 OB KGESIEMTIE, HRAOMAESRALN Lo bDEEL L.
3. Sy b CaffBICHLITREAARES SCEROZE

fED Ca LNVEZAZ D702, BK BEBL O BE BEICIREEI Vo™ A% HINL <A
L7, W do Ca WIGEIBEEI T3 BM KA—HF L <, AT OAED Ca WIUTHESNE
R BXUAEAS v OWEALBICERT A7+ 27 % T F FO Ca BWIVREERY 120w
L OWENDH A, F7-IERIEE, EBEE L LEWE S AHERO BM X, BE X559
Y7 A BEBED BK £ 0 Ao Ca I BT 5 72,

PR Ca P& /Ca BHLE 13 IEEBHEF IO N CGEBIBEIC B W CHME A A S, BE B
AEEAE (p <0.05) 25D, A ML R TRIEMBESEREL, 7 LS > 0O5%
BmL, R CaRltE 4 RET 2 L 3MonTHB Y, REROESAMALET A ML X
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