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Abstract

The aim of this study was to evaluate the effects of oligosaccharides(fructo— or isomalto-) contained
in sponge cake on blood lipids and intestinal physiology in rats. The experimental diet was mixed with
30% sponge cakes. Normal male Sprague-Dawley rats weighing about 530g were randomly assigned
to three groups and placed on experimental diets and deionized water at free access for 25 days. Rat
in control group received a diet mixed with sponge cake containing sucrose only at 21.58g/100g diet
and rats in the other two groups received diets mixed with sponge cakes of which 40% sucrose was
replaced with each oligosaccharide. The results obtained were as follows: No significant differences in
efficiency of food, liver weight and intestinal length were observed among groups. The cecal contents
and cecal wall weights were increased more in fructooligosaccharide(FO) group than control. The pH
of cecal contents decreased significantly in two oligosaccharide groups. The water contents of fresh
feces in FO group were the highest and the those of two oligosaccharide groups were higher than
that of control. Dry fecal weight increased significantly in isomaltooligosaccharide(IMO) group. Total
serum cholesterol concentration was significantly lower in FO group. Serum triglyceride(TG) was
not significantly different among three groups at p<0.05, but serum TG of FO group was lower than
those of other groups. In conclusion, 40% replacement of sucrose with oligosaccharides in sponge cake
may have beneficial effects on lipid metabolism and intestinal function in rats.
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Table 1. Proximate compositon of sponge cakes (%)

Ingredients s-c’  FO-¢? mMO-C?
Reducing sugar 28.6 223 21.3
Starch 37.7 353 349
Crude protein 6.03 5.70 5.81
Crude fat 443 4.63 4.18
Moisture 29.6 30.4 339
Crude ash 0.28 053 0.55

Y5-C: Sucrose sponge cake

2RQ-C: Fructooligosaccharide was replaced 40% sucrose
of sponge cake.

dmMO-C: Isomaltooligosaccharide was replaced 4096 sucrose
of sponge cake.
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Table 2. Composition of experimental diets (%)
Inred Group ¢ o0 go-c?  MO-CY
ngredient
Corn starch 35 35 35
Casein 14 14 14
Corn oil 35 35 35
Sucrose 105 105 105
Cellulose 35 35 35
Sponge cake powder 30 30 30
AIN-76 vitamin mix 0.7 0.7 0.7
AIN-76 mineral mix 2.45 2.45 2.45
Choline chloride 0.14 0.14 0.14

DL-Methionine 021 0.21 0.21

bs-c group: 70% AIN-76 basal diet+30% sucrose sponge
cake
YFO-C group: 70% AIN-76 basal diet+30% fructooligo-

saccharde sponge cake
IMO- C group: 70% AIN-76 basal diet +30% isomaltooligo—

saccharde sponge cake
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Table 3. Body weight gain, food intake and food effi-
ciency ratio(FER) in rats fed different types of

oligosaccharides
Body weight gain Food intake
1) 4)
Group (g/day) (g/day)  FEROO)
S-C 19140667 2041+1.01% 9.38+336™
FO-C 1.54+0.76 21.07+139 7.32+375
MO-C 1.98+1.29 22661370 841t4.44

YRefer to the legend in Table 2.
“Mean=+SD(n=6)

INS: not significantly different
YFER(%)={Weight gain(g)/Food intake(g)}x 100
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Table 4. Weight of liver, cecal contents, cecal wall and length of small intestine in rats fed different types of

oligosaccharides
Group” Liver Small intestine Cecal contents” Cecal wall
P Total weight @/100gBW length(cm) (g/100g B.W.) (g/100 g B.W)
S-C 15.12+ 2,582 266+0.28 115.7+6.4™ 0.38+0.18% 0.12+0.02°
FO-C 13.16+1.69 2.48+0.12 1137472 1.01£0.17° 0.23+0.03*
IMO-C 15.20+3.27 2.68+0.62 1145+6.8 052+0.15° 0.13%0.02°

YRefer to the legend in Table 2.

Mean+SD(n=6)

¥NS: not significantly different

“Cecal contents: total cecal weight-cecal wall weight

Values in a column with different superscripts are significantly different among groups(p<0.05).
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Table 5. Weight of feces, water contents of fresh feces,
pH of cecal contents in rats fed different types
of oligosaccharides

Fecal dry Water
Group” weight contents plgogiegigal
(g/day) (%)
sS-C 0870247  4493%285° 7.88+0.26°
FO-C 1.07£0.13°  5522+146° 7.34%0.33°
IMO-C  1.15+0.12° 51.48+285° 7512028

YRefer to the legend in Table 2.

PMean = SD(n=6)

Values in a column with different superscripts are sig—
nificantly different among groups(p<0.05).
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Table 6. Serum triglycerides(TG) and total cholesterol
(TC) concentrations and blood urea nitrogen
(BUN) in rats fed different types of oligosac~
charides

Group”  TG(mg/dl) TC(mg/dl) BUN(mg/dl)

S-C 1684156537 112.23+21.91* 15.40+3.40™
FO-C  14098+2553°  79.99%15.05° 13.03%1.56
IMO-C 21455+5594° 12495%24.17* 12.35%0.95

YRefer to the legend in Table 2.

"Mean+SD(n=6)

Values in a column with different superscripts are signif-
icantly different among groups(p<0.05).

“NS: not significantly different
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