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In rats fed the FO dlet Ca Mg and P absorption was s1gmﬁcant]y higher than in rats fed
The enhancement of

studles
the LA diet. FO had a dose-dependent effect on mineral absorption (Exp. 1).

Ca, Mg and P absorption by FO persisted for as long as one month. A significant increase 1n the ash
and mineral contents of the femur was observed in rats fed the FO diet, as compared with controls
(Exp. 2). FO had a positive effect on mineral absorption, and GO and RF had similar but somewhat
variable effects. However, IM had no effect (Exp. 3). There was a significantly positive correlation
between mineral absorption and L-lactate concentration in the cecum. It was suggested that L-lactate
concentration in the cecum had a direct effect on mineral absorption (Exp. 3.
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Experiments
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2) Schedule and measurements
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balance study of Ca, Mg and P absorption for 4 days
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@ balance study of Ca, Mg and P absorption for 3
periods (4 days each)
@ weight and mineral (Ca, Mg, P) contens of femur
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@) balance study of Ca, Mg and P absorption for 4 days
@ measurement of VFA and lactic acid concentration in

cecum



Table | Composition of cxperimental dict (%6

. " Exp. I Exp. I Exp. I
Cont LA FO Cont. FO Cont. 1M GO RF FO

5% 15% X 3x 5X  15% 5% 5% 5% 5% 5X

Cascin 25.0 25.0 25.0 25.0 25.0 25.0 250 25.0 25.0 25.0 25.0 25.0 25.0 25.0
Corn starch  44.5 44.5 44.5 44.5 44.5 44.5 44.5 49.5 49.5 49.5 49.5 49.5 49.5 49.5
Corn oil 6.0 6.0 6.0 60 6.0 60 6.0 6.0 6.0 6.0 60 6.0 6.0 6.0
Vitamin mix.** 1.0 1.0 1.0 1.0 L0 LO 1.0 .0 1.0 1.0 L0 L0 1.0 1.0
Salt mix. ** 3.9 3.5 35 3.5 35 35 3.5 3.5 3.5 3.5 3.5 35 3.5 3.5
Cellulose 5.0 50 50 50 50 50 50 5.0 5.0 506 50 5.0 50 5.0
Sucrose 15,0 10.¢ — 140 12.0 10.0 - 10.0 5.0 10,0 50 50 50 5.0
Lactose - 5.0 150 - - - - - - o= - - — —
Isomalutose ** — - - - - - - -— - - 5.0 - — —
Raffinosc - - —- - - - - - — - - - - -
Galactooligo®? — - - - - — - - - - - - 5.0 —
Frucutoolige — - — 1.0 3.0 50 15.0 - 5.0 - - = - 5.0

*! Preparcd according to AIN-76 prescription (Ca 0.52%, Mg 0.05%, P 0. 40%).

* Isomaluto900-P*  *’Cuppoligo-P ¢ * Ncioligo-P*
L4, lactose diet;FO, fructooligosaccharide dict;IN, isomaltooligosaccharide dict

G0, galactooligosaccharide dict;RF, raffinose dict
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Table 2 Effects of lactosc and fructcoligosaccharides on the absorption

of calcium, magnesium and phosphrus in rats,

C a absorption Mg absorption P absorption

(%) (%) (%)
Cont. 56.5 ¢ 3.0 ° 69.2+ 17 * T1.2%1.8 *
LA 5% 60.4 % 3.7 7.3t23 ° TL5:2.2 °
LA 15% 64.21 3.4 ** 8.8£3.6 = 79730
FO 1% .- 6LO:54 = 659:12 * 785123 *
FO 3% 61128 ° 75.283.2 *  TLTL14 *
FO 5% 65.2 ¢ 3.4 * 83.4£40 © 783t L1 *
FO 15% 82.043.4 ¢ 88.842.0 * BL.612.7 °

Values are meaniSD {(n=T).

Ncan not sharing a common superscript letter arc significantly differrent

{p<0. 05).
Absorption={(Intake-Fecal output)/Intake}x100 (for cach rat).
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Table 3 Effects of fructooligosaccharides on the balance of calcium, magnesivm and

phospkrus in rats.

- 3-17 days {4~18 days 27-31 days
Cont.  absorption (X) 58.613.9 55.343.0 38.313.2
Ca retention (%) 58.213.8 94.913.0 31. 713.0
FO 5% absorption (X) 75.084.8 oeu 64.044.0 +oe 51.413.0 ...
rctcﬂtion (x) 73. 9!4. 9 Y 62. 913. g aen 50. 2!3. 2 son
. Cont. absorption (X) 61.043.2 55.313.7 49.815.3
Mg retention (%) 44. 815.0 35.048.8 25.384.7
FO 5% ﬂbsorption (x) 83. 133.0 ... 78.315.2 see 73. 314. 9 “es
retention (%) 517417 37.316.5 26.615. 2
Cont.  absorption (X) T1.143.5 68. 3t1.9 60.612. 7
P rctention (X) 46.315.5 41.449.3 29.544. ]
. FO 5% absorption (X)  80.7:3.4 ee.  72.5i3.1 ..  63.7:L.3*
retention (X) 57.813.8 ... 44.644. 8 26.212.5

Yalues are mcantSD (n=T7).

*. ¢e s¢* Significantly di.ffcrcnt from Cont. growp ( * p<0.05, °= p<0.01, *** p<0. 001)

Absorption={(Intake-Fecal output)/Intake) x100
Betention={(Intake-Fccal ouiput-Urinaly output)/Intake}x]00
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Table 4 Effccts of fructooligosaccharides on weight and mincral contents of femur

dry weight Ash Ca Mg P
(ng) (X) (x) %) (%)
Cont. 9514217 60. 410.53 23.210.76 0.46210. 022 8. 5210. 168
FO 5% 570116 62.110. 70+s¢ 25.010.664¢¢ 0. 48710.018¢  10. 1410. 1634s¢

Yalucs arc meaniSD (n=7),
*. *** Significantly different from Cont. group ( * p<0.05., *** p<0.001).

Cantents(X)=(Nincral amount/Drywcight)x100.



Table 5 Effects of oligosaccharides on the pl and organic acids concentration

in the cecum contents of rats.

Acid concentration (mil)

pH
Acctate Propionate Butyrate d-Lactate I-Lactate
Cont. 6.8810.14 = 50.748.3 * 10.513.4 *- 8.543.7** 287407 *+  20.0i4.9 -
IM 7.0610.18 * 52.416.8 * [5.212.9 * 7.412.8 = 32.6111.8 *  34.0i5.1 ~*
GO 5.62%0.31 * 62.9H17.7 * 6.312.1 * [7.013.5 41.4£13.6 ** 42.8t12.4 *
RF 5.5410.33 * 65.9%37.0 ** 7.8%5.0 ** 10.7i8.5 ** 50.4i14.6 * 50.1:13.8 =
FO 5.2410.16 *  35.0:10.3 * 6.8:3.0 * 14.816.8 * BT.1%12.6 = 68.8:5. 7 ¢

Yalues arc mecaniSD (Cont, :n=6, IN, GO, BF, FO:n=7)
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Fig. 1

Effects of oligosaccharides on apparent
absorption of calcium , magnesium and

phosphorus in rats
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Values are mean®SD (n=7).
Mean not sharing a common superscript letter are
significantiy different (p<0. 05).
Absorption= {(intake-Fecal output)/Intake} X 100
IN, GO, RF, FO are same abriviatants in the Table 1.



Fig. 2 Correlation between apparent mineral absorption
ratio of rats fed oligosaccharides and I~lactate
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