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Previously, we observed the inhibitory effect of phosphorylated oligosaccharides (PO)from potato
—starch on the formation of calcium phosphate precipitate. PO were composed of PO-1 fraction and
PO-2 fraction. The former was maltooligosaccharide bound to one phosphate molecule, the latter was
maltooligosaccharide bound to at least more than two phosphate molecules. PO-2 had the stronger
inhibitory effect. In the present study, we investigated the effect of PO-2 feeding on calcium utilization
in rats. Five-week—old rats were fed calcium diet(0.52% of calcium)containing 5% PO-2 for two
weeks. Apparent calcium absorption ratio and apparent retention ratio during periods (day3~®6,
day10~14)were significantly lower in rats fed the PO-2 diet than in the control diet. Results of the test
on breaking-force and calcium——content of the femurs were not different between two groups. Whole
cecal weight was significantly elevated in rats fed the PO-2 diet and the amounts of short chain fatty acid
in the cecum content were significantly increased. Cecal pH was not changed. We could not observed
the relationship of the stronger inhibitory effect of phosphorylated oligosaccharide PO-2 to utilization
of calcium.

CCMINNTh, D L5hEEZLTEFRALDOE

i BRI HABIPEORINFHHAIN TS, B4t

AN A (Ca) DBETORIITIL, FOBE VY vEHMEEED Ca DR bR RET S Z L w B
NERTHBEMEIKELSFE LB L0 L, BRERMET I 5 —YAEL, Y VvERbA Y
HEINTWBHY, T TRERBIN CPPYIR AR L. Chaly vERED 1 EfEE L1F

]



(B4 - &8 - &L - Jllo -2 - BE - I

WEAES 40< LA ) T PO-1 EH5Y)65% &
) VEBREN 2 EL LSS LI PHERES 6D <L
by BE(PO2 H5)12% & FDMOBEHTH
B EXBALMIC L. Fi PO-1ES X b PO-2
B4 DF s Ca WML & SHALMITLY,
XHKPO-1, PO2EAWEAVTF » P TDCa
FIRAERTYT-> 120, BRIRYHBEI LB RIED
Richote?. 2 T45E Ca DBEBHENRKTH D
PO2 B % BERABIL, 5 v bickslt 5 Ca R
RESH BRI >R L.

REBRA &
1. RREME L UATL X
4384 SDFHEZ » P HEAKZ VT (B L DIEA

L, @Ry -, ER23+1C, 8E 55+7%,
12 B EDBEEY A 74 (8:00am~8:00pm

8:00pm~8:00am) DI T CRHE Lic. HEMELT

1 BREIFHRAT Lictk, &&8kc2BHREE L.
REAIRIR OGR!, B X0 A+ vASEKIE B HIER
L. RBRBRIGFOMHE I 1 BRI 2E, fkE

Table 1. Composition of experimental diet.
(g/100 g diet)

Control 5% PO-2

Casein 20.0 20.0
DL-Methionine 0.3 , 0.3
Corn oil 5.0 5.0
Cellulose powder 5.0 5.0
Vitamin mix! 1.0 1.0
Choline , 0.2 0.2
Salt mix 3.59 3.5%
CaCoO; - 0.533
CaHPO, - 0.730
KH,PO, — 0.034
Sucrose 10.0 4.118
PO-2 fraction? — 5.882
Ca (%) 0.52 0.52
P (%) 0.4 0.4

Prepared according to AIN-76 prescription.

DAIN-76 Vitamin mix(Oriental Yeast Co., Ltd.).

DAIN-76 Mineral mix(Ca, P free) (Oriental Yeast
Co., Ltd.).

HAIN-76 Mineral mix(Oriental Yeast Co., Ltd.).

Y“Phosphorylated oligosaccharide. fraction—2.
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Table 2. Effect of phosphorylated oligosac-
charide(PO-2)on body weight gain,
food intake and food efficiency.

Table 6. Effect of phosphorylated oligosac-
charide(PO-2)on pH, weight and short
—chain fatty acid composition of the

cecal contents.

n=7 Control PO-2
Body 1welght . n=7 Control PO-2
iti + +

Initial (g) 142.427.3 140.0:£7.1 pH 7.8820.11 7.8140.12
Final (g) 254.3+13.5 266.3+19.7 Weisht of rent

Weight gain(g)  111.9+14.6  126.3+14.0 cieht ot contents

Food intake in the cecum(g) 2.21+0.18 2.73+0.52*
g/d 20.3*+1.6 22.8%+1.9
g/14d 284.2+22.4 318.8+26.8 Short chain fatty acid (mg/cecum/rat)

Food efficiency Acetic acid 3.93+0.50 5.50%+1.85
Body weight gain Propionic acid 1.71+0.26 2.661+0.87*
/food intake 0.39+0.03 0.40+0.02 Butyric acid 1.45+0.24 2.20+0.95

Total - VFA - 7.08+0.88 10.36+3.60*

Table 3. Effect of phosphorylated oligosac-
charide(PO-2)on various organs’

weights. -
n=7 Control PO-2
Kidney (g) 2.09+0.18 2.02+0.18
Spleen (g) 0.97+0.18 0.90+0.14
Liver(g) 12.85+1.73 14.06+1.89
Heart (g) 0.94+0.09 1.02+0.11
Lung(g) 1.25+0.10 1.32+0.10

Table 4. Effect of phosphorylated oligosac-
charide(PO-2)on Ca and Alkaline phos-
phatase activity (Alp)in Plasma.

n=7 Control PO-2
Ca(mg/dl) 10.45+0.43 10.70+0.40
Alp(K-A) 30.97+7.55 39.53+11.82

Table 5. Effect of phosphorylated oligosac-
charide (PO-2)on femur properties.

n=7 Control PO-2

Wet weight (g)

(R) 0.59+0.03 0.60+0.05
L) 0.59+0.04 0.61+£0.04
Length (mm)

(R) 27.70£0.46 28.38+0.50
(L) 27.43+0.83 28.26+-0.41
Ca content(mg)  74.00%+3.96 74.06+3.83
Breaking force

Load (kgf) 6.797 +1.365 6.323+0.290
Torque(kgf-cm) 2.904+0.402 ~ 2.786+0.605

* Statistically significant at the P<0.05 level

when compared with control.
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Fig. 1 Effect of phosphoryrated oligosaccharide (PO-2)on calcium absorption and retention in rats (n=7).

**Significantry different at the p<<0.01 level.
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