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Effects of White Bread with Konjac Glucomannan on Body Weight
and Serum Lipids on Rats with Diet-Induced Obesity
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Abstract

The effects of white bread supplemented with konjac gluicomannan on diet-induced obesity in rats were
investigated. Four groups of male Sprague-Dawley rats were examined: a non-obese control group (NC), an
obese high fat diet group (HF), an obese high fat diet group given bread supplemented with 10% konjac gluco-
mannan (KGM1) and an obese high fat diet group given bread supplemented with 20% konjac glucomannan
(KGM?2). The daily weight gain of the KGM1 group increased slightly and decreased in the KGM2 group com-—
pared to the HF group. The serum triglycerides, total lipid, total cholesterol, and HDL-cholesterol increased
in the HF compared to the NC group, whereas they decreased in KGM1 and KGM2 groups. After having this
experimental diet for 6 weeks, the body weight in KGM1 and KGM2 groups decreased compared to the HF
group. While the initial R6hrer index was 23.13 in the NC group, and 31.50~32.59 in the HF, KGM1, and KGM2
groups, the index after the experimental diets for 6 weeks was 28.39 in the NC group, 36.88 in the HF group,
33.48 in the KGM1 group and 29.64 in the KGM2 group. The level of body fat increased from 1% to 7.14%
in the NC group, from 15.60% to 60.05% in the HF group, and from 10.60% to 10.83% in the KMG1 group,
but decreased from 10.45% to 8.20% in the KGM2 group. These results demonstrate that white bread with gluco-
mannan is effective in reducing body weight and serum lipids in high fat diet-induced obese rats.
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HIgE o 2] HF o] AnlgrEg BS u oE9 oy
A7} AW el HostAl F2H = o] AFo] FUMEOEA e
e $402 A8FH 53 AL 9% T™o] ok
(15). = HIRkS 3t AY X f3l7] g Wro =z o]
Ao AAE Asta Ao 2ol dfe 1Y AAAGH
2 "= FDAS A= 20~35 g(16), WHOOI = 27~40 g
(17), Pl gATFAE 20~30 g(18), Z&F2=E 30~40 g(19)
S AAE L Aot &= v =/7 vt} Dietary Reference In-
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e =
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Table 1. Formula for white bread with varied levels of konjac glucomannan (g)
Ingre dients! Levels of konjac glucomannan (%)
0 10 20

‘Wheat flour 1,200 (100) 1,191.36 (99.28) 1,182.72 (98.56)
Liquid konjac — 120.00 (10.00) 240.00 (20.00)

—Net konjac glucomannan — 8.64 (0.72) 17.28 (1.44)

— Water — 111.36 (9.28) 222.72 (18.56)
Water 756 (63) 644.64 (53.72) 533.28 (44.44)
Yeast 48 (4) 48 (4) 48 (4)
Salt 24 (2) 24 (2) 24 (2)
Sugar 48 (4) 48 (4) 48 (4)
Shortening 36 (3) 36 (3) 36 (3)
Milk powder 36 (3) 36 (3) 36 (3)
Improvement agent 24 (2) 24 (2) 24 (2)

DWheat flour basis (%) for 4 pieces of 3 peak bread (1,200 g).
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Table 2. Experimental groups

Experimental groups” (g/kg)

Ingredients NC  OF KGMI KGM2
Casein 200.00 200.00 184.66 169.32
Corn starch 150.00 15000  71.77 -

Sucrose 500.00 500.00 500.00 494.00
Cellulose 5000  50.00  49.06 4812
Corn oil 5000 3500 3103 27.08
AIN mineral mixture” 3500 3500 3500  35.00
AIN vitamin mixture’ 1000 1000  10.00  10.00
DL-methionine 3.00 3.00 3.00 3.00
Choline bitartrate 2.00 2.00 2.00 2.00
Lard - 1500 1500  15.00
Freeze dried KGMB" — — 100.00  200.00

YNC, normal control; HF, high fat diet; KGMLI, high fat diet with
109 freeze dried konjac glucomannan white bread; KGM2,
high fat diet with 20% freeze dried konjac glucomannan white
bread.

Y AIN mineral mixture (g/kg): calcium lactate 620.0, sodium
chloride 74.0, potassium phosphate di-basic 220.0, potassium
sulfate 52.0, magnesium oxide 23.0, manganous carbonate 3.3,
ferric citrate 6.0, zinc carbonate 1.0, cupric carbonate 0.2, po-
tassium iodate 0.01, sodium selenite 0.01, chromium potassium

_sulfate 0.5, finely powdered to make 1,000 g.

PAIN vitamin mixture (mg/kg): thiamin-HCl 600, riboflavin+
600, pyridoxine-HCI 700, nicotinic acid 3,000, D—calcium pan-
tothenate 1,600, folic acid 200, D-biotin 20, vitamin B12 2.5,
vitamin A 400,000 IU, vitamin D3 100,000 IU, vitamin E 7,500
IU, vitamin K 75, finely powdered to make 1,000 g.

YKGMB: konjac glucomannan white bread. For KGM1 and
KGM2 group, freeze dried bread with 10% and 20% konjac
glucomanan supplemented was used, respectively.
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Table 3. Effects of konjac glucomannan bread on the weight gain, feed intakes and feed efficiency ratio (FER) in obesity

rats fed high fat diet for 6 weeks

Experimental groupsl)

Measurements NC or KGMI1 KGM2

Initial weight (g) 308.56+12.75" 382.02+12.63" 383.27+11.85 380.55+13.40°
Final weight (g) 448.23+15.68° 579.25+13.78" 549.14+12.10 515.28 +13.45°
Weight gain (g/day) 3.33+0.13" 4.70£0.62" 3.95+0.47" 3.21+0.43"
Feed intake (g/day) 2459+0.91° 23.15+0.94" 22.76+0.96™ 21.55+0.87"
Calorie intake (kcal/day) 99.58+3.69" 93.76 +3.81% 92.18+3.89% 87.28+3.52°
FER 0.14+0.00° 0.2040.01° 0.17+0.01° 0.15+0.02°

YSee Table 2.

YValues are mean+SD of 7 rats, different superscripts in the same row indicate

significant differences (p<0.05).
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Table 4. Effects of konjac glucomannan bread on serum lipid content in obesity rats fed high fat diet for 6 weeks

Experimental groupsl)

Measurements NC HF KGM1 KGM2

Triglyceride (mg/dL) 4127+1.85% 80.04 +4.45" 66.00+3.06° 54.83+2.52°
Total lipid (mg/dL) 210.78+25.44¢ 320.65+25.05° 255.07+31.45" 191.43+31.55°
Total cholestrol (mg/dL) 57.36+4.65° 84.03+6.25" 69.96+3.71° 62.22+4.39"
HDL-cholesterol (mg/dL) 32.08+2.95" 22.18+2.34° 28.73+2.98" 32.93+3.02°
LDL-cholesterol (mg/dL) 17.03+3.23¢ 45.84+3.02° 28.03+1.12° 18.32+1.87°
AP 0.44+0.06° 0.74+0.04 0.59+0.06" 0.47+0.08>

YSee Table 2.

P Al (atherogenic index)= (total cholesterol—HDL-cholesterol)/ total-cholesterol.
YValues are mean+SD of 7 rats, different superscripts in the same row indicate significant differences (p<0.05).
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Fig. 1. Changes in body weight of obesity rats fed with kon—
jac glucomannan supplemented high fat diet during feeding.
Abbreviations: See Table 2. Values are mean=®SD of 7 rats, dif-
ferent superscripts (a-d) indicate significant differences (p<0.05).
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Fig. 2. Changes in Réhrer index of obesity rats fed with kon-
jac glucomannan supplemented high fat diet during feeding.
Abbreviations: See Table 2. Values are mean=+SD of 7 rats, dif-
ferent superscripts (a—c) indicate significant differences (p<0.05).
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Fig. 3. Changes in TM index of obesity rats fed with konjac
glucomannan supplemented high fat diet during feeding.
Abbreviations: See Table 2. Values are mean+SD of 7 rats, dif-
ferent superscripts (a—c) indicate significant differences (p<0.05).
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Fig. 4. Changes in levels of body fats of obesity rats fed
with konjac glucomannan supplemented high fat diet during
feeding. Abbreviations: See Table 2. Values are mean*+SD of
7 rats, different superscripts (a—c) indicate significant differences
(p<0.05).
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