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Effects of Nondigestable Substances and Calcium on Lipid
Metabolism in Rats

Kyung-Hwa Lee, In-Seon Choi, Sung-Sug Lee and Seung-Ho Oh'

Dept, of Food and Nutrition, Chonnam National University, Kwangiu 500-757, Korea

Abstract

This study was conducled to investigate ihe eflect of nondigestable subslances and calcium such
as oligosaccharide, agar, saponin, tannin and calcium on the reduction of lipid status in rals fed high fat
diet. In order to make ihe observation, the lipid content in plasma, liver and the feces, and bile acid ex—
cretion were measured for 4 weeks. The results oblained from this research are as follows. Concentration
of total lipid in plasma seemed highest in the control group and were significantly lower in groups oli—
gosaccharide, agar and calcium—tannin, compared to the control group. Concentration of total cholesterol
in plasma was significantly lower in groups oligosaccharide, agar, calcium and calcium—saponin, compared
to the control group. The improvement in lipid status scems to be insignificant with oligosaccharide,
saponin 2nd tannin group, but the groups supplemented with calcium and agar group, more so in agar,
showed increase in total bile acids excretion in feces and decrease in tolal cholesterol in plasma, com—
pared to the control group. These evidence seems to indicate improvement of the plasma lipid status

by calcium and agar supplementation.
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Table 1. Composition of diets

Ingredients Control Oligosac Agar Saponin Tanmn Calcium Ca]ciun_l Calciun'q

charide —Saponin + Tannin
Casein 120 12.0 12.0 12.0 120 120 12.0 12.0
Corn starch 234 48.4 40.4 533 53.3 496 495 485
Sucrose 2.8 28 2.8 28 2.8 28 2.8 28
Glucose 78 78 7.8 78 78 7.8 78 78
Lard 20.0 200 20,0 200 200 200 200 200
a-Cellulose powder 20 2.0 2.0 20 20 20 2.0 2.0
Salt muxture 1.0 10 1.0 10 1.0 10 1.0 1.0
Vitamin mixture 10 1.0 1.0 1.0 1.0 1.0 10 1.0
Oligosaccharide - 50 - - - - - -
Agar - - 13.0 - - - -
Calcium carbonate - - - - - 38 38 38
Saponin - - - 0.057 - - 0.027 -
Tannin - - - - 0.057 - - 0.057

Salt mixture composition(%6}(37): Ca lactate 35.15, CallzPO:H:0 1460, K-HPOy 26,78, NaHaPO4 » Ha0 9.38. NaCl 467,

MgSO(anhydrous) 719, Fe cilrale 3.19

1g of Vitamin mixture coniained the following{38). Pyridoxine HCl 1mga, thiamine HCI 6mg, riboflavin 6mg, ascorbic
acid B0mg. nicotine amide 2Amg, cyanocobalamne lpg. panlothenic calcium 5mg
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Table 2. Initial and final body weights, body weight gains, food intakes, food efficiency ratios, energy density and
energy efficiency ratios of rats fed the experimental diets for 4 weeks

Initial body Final body Body weight Daily food Food Energy Energy
Groups weight weight gain intake efficiency densily officiency
{g) (g) (g/day) (g/day} ralio (K]/g-diet} ratic

Control 1852+ 28 28G8% 84 3303 147+0.4° 0.22=0.02° ki 0170017
Olgosaccharide 2089+ 78 2026+112 2803 16.1X05™  017=001™ 189° 0.150.01™
Agar 1815+ 589 28024173 36505 172107 021002 176° 021+0.053
Saponin 19534105 292.8-+-11.3  36x03 175105 021+ 002 17 0.14=001°
Tannin 1BL1E 27 267.0% 67 32102 153+03° 021001 m7 0.140.01°
Caleium 1991+ 32 2748+ B9 2802 16004 0.17=001™ 19.1° 0.15=0.01™
Calcium 1990 85 2714%11.0  28+02 175208 0.15£0.01° 191° 019=0.01%°

-+ Saponin
Calciurm 1814+ 20 2627+ 1.1 28201 156232 0.18+0.01™ 19.1° 0.17£0.01°™

+ Tannin

Each valug 15 mean=t standard error

Values bearing different superscripts are significantly different among experimental groups(p<0.05}
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Table 3. Concentration of lolal lipid, total cholesterol, LDL~cholesterol, HDL —cholesierol, ratio of HDL—choleslerol
to the tolal cholesteral and atherogenic index in plasma of rats fed the experimenlal diels [or 4 weeks

. Total HDL-
Groups T?Ldl /,gﬁld cholestern] cholesterol cholesterol {?SSEQ); Al
me; ) (mg/dD {mg/dl) (B) (mg/dl “

Cantrol 531.7=204* 955+ 5.8" 31.8t38" 346£39 36.1x 4.1 2105

Oligosaccharide  3963%31.1" 678+ 757 29.6+36°" 30.0%3.1 BL1E 81 1.4=04

Agar ae8x240"  63.1% 52 363424 32607 515% 35 09=02

Saponin 456.8=40.6™ 7311133 41,425 32910 52.2+136 1.4=04

Tanmn 508.9x20.4" 8R1+129™ 414L46° 395£23 525X 146 1.3=04

Calcium 43663367 B07E 83 415+4.4° 318£38 606~ H.2 0.8=02

Calcium 489.4-£235° 671 65 28325 30.2+15 48.3= 5. 13£04

=+ Saponin
Calcium 3818%:3767 817 70 37.7+4.9% BHET33 487+ 79 14+0.3
+ Tannin

AL(Atherosclerotic Index)=tTotal cholestercl-HDL cholesterol)/HDL cholesterol

Each walue is mean = standard error

Values bearing different superscripts are significantly different among experimental groups{p<0.05)
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Table 4. Concentration of triaeylglycerol and phos—
pholipid in the plasma of rats fed the experi—
mental diets Tor 4 weeks

, . Triacylglycerol  Phospholipid

Groups (/) (mg/dD
Control 115.1£25.0 1107£672
Oligosaccharide 7131100 114.2+45
Agar 96.7+ 645 BE8L78
Saponin 1051108 1144£41
Tannin 1045+ 7.9 1008+52
Caleium 946+ 61 1049+738
Calcium +Sapomn 1053+ 22 1092163
Calewim + Tanmun 97.0+ 44 114988

Each value is mean® standard error
Values bearing different superscripts are sigmficantly
diflerenl, among expenmental groups(p<0.03)
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Table 5. Concentration of total lipid, total cholesterol, triacylglycerol and phospholipid in liver of rats fed the

experimental diels for 4 weeks

Groups Total Lipid Total cholesterol Triacylelvcerol Phospholipid
P {mg/g) {mg/g) {mg/g) {mg/g)

Control 51.8£4.0 44+03° 470x3.2 13.7+15"
Oligosaccharide 49835 32105 455+1.4 101+11°
Agar 43.7+83 45103 486113 163+15"
Saponin 42.9+3.3 4.6+05 455+0,7 1904227
Tannin 435128 4902 483109 13.4£0.8%
Calcium 444£3.0 52*04" 468%1.1 15.1+14"
Calelum + Saponin 44532 5.0x05% 450114 16.9+20"
Calcium + Tannin 50712 54%05° 451£1.3 189=1.7°

Each value is mean=standard error

Values bearing different superscripts are significantly different among expermmental proups{p<0 05}
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Tahle 6. 24-h {ecal cutput, concentiration of total lipids, bile acids excretion and apparent fat absorption in feces of

rats fed the experimental diets for 4 weeks

) Oligosac- . § Calcium  Calcium
Groups Wks  Control charide Apar Saponin Tanmn Calcium +Sapon  +Tannin
Fecal dry 1 15+ 019 20+ 02 81= 05  21: 01° 18+ 01' 52* 0F G4 02 49+ oI
weight 2 15+ 01Y 2o 0% g0+ 07 19% 01¢ 15+ 01¢ 45 0F 54+ 02 39+ O1°
{g/day) 4 15+ 01°  23% 017 82T 06 19% 0%  17% 01" 34F 01" 47+ 02 35% 01°
Total fecal 1 17472137 22651750 221229917 1919+ 35" 1804*244" sE50+237" 7626%380° 463.2+123
lipid 9 1887+10° 21522 75 1826+105% 177.5+155% 146111.6° 468L130" 6732421 2° 3515+ 89
(mgiday) 4 155471129 2133 86° 196011029 1506+ 08' 1514+ 78° 08T 88 64004327 40341206
Bile acids 1 1431 0F 200F 20° 606+ 367 197+ 18 163% 11° 388+t 25° 56+ 47 364+ 11°
excretion 2 138+ 04 107& 08° &4+ 80° 169+ 05° 138+ 07° 340% 13° 37a+ 31° 273= 207
(mg/day) 4 144F 05° 218+ 08 587+ 23 179% 05 155% 08 281+ 05 437F 35 308% L5
Apparent fat 1 S35+ 05 023% 03 927+ 11° 042+ 04° 030+ 08 &2+ 10° 774+ 05 824+ 03
absorption 2 928= 03" 921+ 04° 934+ 04F 0417 0.4° 940% 04 829% 06 765 07 840+ 0F
(%) 4 92- 05" @0+ 08" 931% 01" 962+ 0F 9B 01" 849F 01° 762+ 06 BLTE 1Y
Each value is mean=standard error
Values bearing different superscripts are sigmficantly different among experimental groups(p<0.05)
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