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Abstract

Levan, the fructose polymer is an indigestible carbohydrate regularly consumed by humans. Its physiological
functions, in terms of hypocholesterolemic effect and calcium metabolism, have not been well documented.
The objective of this study was to investigate the effects of levan on blood lipids and the calcium absorption
ratio in rats fed a 0.1% low calcium diet. Thirty rats were divided into three groups and fed a 0.1% low calcium
diet (control) or low calcium diets containing either 2.5% levan or 5% levan for eight weeks. The blood lipid
and biomarkers relevant to Ca metabolism (urinary Ca and hydroxyproline), the femoral weight and the Ca
contents were determined. The body weight gains were lower in the 5% levan group than the control group.
Plasma concentrations of triacylglycerol and LDL-cholesterol decreased in the 5% levan group, compared to
the control group, but the atherogenic indice were not affected. Blood alkaline phosphatase activity, Ca and
urinary hydroxyproline excretion levels were not different in the three groups. The net calcium absorption
in rats fed a 5% levan diet was greater than rats fed the control diet, while the femoral weights and Ca contents
were not significantly different in the three groups. We concluded that a 5% levan diet could both enhance
the calcium absorption and improve the lipid profiles in rats fed a low calcium diet.
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Table 1. Composition of the experimental diet (% of diet)

SAEH1D). o]} ZFo] #Hlol.

Ingredient Control 2.5% levan 5% levan

Casein 14.00 14.00 14.00
Corn starch 62.10 62.10 62.10
Sucrose 10.00 10.00 10.00
Soybean oil 4.00 4.00 4.00
Cellulose 5.00 2.50 -

Mineral mix” (Ca, P free)  3.50 350 3.50
Vitamin mix? 1.00 1.00 1.00
Choline bitartrate 0.25 0.25 0.25
L-cystine 0.18 0.18 0.18
TBHQ (antioxidant) 0.001 0.001 0.001
CaCOs 0.25 0.25 0.25
KH2PO4 1.76 1.76 1.76
Levan - 2.50 5.00

Energy (Cal/100 g)® 380.4 Cal/100 g diet

DAIN-93M-MX Ca, P free comp051t10n (g/kg).
Z’AIN -93M-VX.
Energy calculated on the basis of energy nutrients.
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Retention=Intake — (Fecal excretion+ Urinary excretion)
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(Intake—Fecal excretion)
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ratio (%) * 100
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Table 3. Weights of liver, kidney, cecum, cecal contents and cecal wall

Table 2. Body weight gain, food intake and food efficiency
ratio

Food intake

1 Body weight gain 2)
Group (g/8 weeks) (g/day) FER
C 207.3+20.17* 18.46+1.00° 0.18+0.02
L-25 209.7+16.7° 19.85+1.31° 0.17+0.01
L-5 183.6£32.2° 18.09+1.16% 0.16+0.03
p-value 0.040 0.005 0.170™

})C, Control; L-2.5, 25% levan diet; L-5, 5% levan diet.
YFood efficiency ratio=weight gain (g)/food intake {(g).
"Mean*SD.

“Different superscripts indicate significant difference among
groups by Duncan’s multiple range test.
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(g/100 g BW)

Groupl) Liver Kidney Cecum Cecal contents Cecum wall
C 3.71+0.38? 0.51+0.02* 0.56+0.23 0.048+0.013" 0.13+0.05%
L-25 3.90+0.47 0.55+0.04° 1.02+0.39* 0.093+0.007° 0.20+0.08°
L-5 3.77+058 0.56+0.03" 1.88+0.72" 0.179+0.027° 027+0.12"
p-value 0.686™° 0.007 0.000 0.000 0.008
}’Refer to Table 2.
YMean & SD.

PDifferent superscripts indicate significant difference among groups by Duncan’s multiple range test.
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Table 4. Concentration of plasma lipids and atherogenic index

Group” Triacylglycerol Total cholesterol HDL-cholesterol LDL-cholesterol A

b (mg/dL) (mg/dL) (mg/dL) (mg/dL)
C 154.9 +54.0°% 88.7+197 755+16.8 255+9.0° 0.1810.09
L-25 150.0+34.6° 90.9+11.1 80.6+£9.9 21.8+36% 0.13%0.03
L-5 99.7+53 6" 79.6+16.5 67.7£138 183+52° 0.18£0.07
p-value 0.030 0.170™ 0.130™ 0.050 0.202"%

YRefer to Table 2.

DAL Atherogenic Index=(total cholesterol—HDL-cholesterol)/HDL-cholesterol.

¥Mean +SD.

PDifferent superscripts indicate significant difference among groups by Duncan’s multiple range test.

Table 5. Plasma alkaline phosphatase activity and calcium
level

Table 7. Wet weights of femurs and femur/body weight
ratio

Group”  ALP (U/L) Ca (mg/dL) P (mg/dL) Group” Femur (g) Femur (g)/100 g BW
C 721567 109+1.0 437+0.37% C 1.07+0.127 0.23+0.02
L-25 73.0+£12.0 11206 452+0.43* L-25 1.05+0.08 0.22+0.01
L-5 7921127 11.1x1.0 5.29+1.12° L-5 1.10x0.12 0.24+0.03
p-value 0286 0747 0.019 p-value 0.526"° 0.100™
"Refer to Table 2. YRefer to Table 2.
YMean£SD. “Mean+SD.

IDifferent superscripts indicate significant difference among
groups by Duncan’s multiple range test.
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Table 6. Urinary hydroxyproline (HP) excretion

1 Urinary HP Urinary HP/creatinine
Group (ng/d) creatinine (mg/d) (107
C 3836+9057 5.15%052 75.4%21.9
L-25 356.31£56.1 559%0.78 64.91+14.6
L-5 399.3+435 545+0.69 747149
p-value 0.372"° 0.340™ 0.363"°
DRefer to Table 2.
“Mean£SD.

Al 712 & 3 B3t i 2w AFE ¥ 5 Ca A=,
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Table 8. Ca intake, excretion, retention and apparent absorption

Group” Ca intake Urinary Ca Fecal Ca Ca retention” Apparent_absorption
P (mg/d) excretion (mg/d) excretion (mg/d) (mg/d) ratio” (%)

C 16.8+2.0” 0.11+0.03 3.01%0.85" 137+19 82.0+4.8

L-25 16.9+3.3 0.10+0.06 3.83+1.69° 13.00=3.2 77.1+10.8°

L-5 154+£25 - 021025 0.78+0.51% 144£25 949%35°

p-value 0.363™ 0.202N 0.000 0.493™ 0.000

YRefer to Table 2.

PRetention (mg)=Intake (mg)—[Fecal excretion (mg)+ Urinary excretion (mg)].
® Apparent absorption ratio (%)=[Intake (mg)—Fecal excretion (mg)/Intake (mg)] x 100.

“Mean+SD.

Different superscripts indicate significant difference among groups by Duncan’s multiple range test.
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