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Effect of Chitosan-Soybean Curd on Serum Lipid Metabolism
in Rats Fed High-Fat Diet
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Abstract

Effects of chitosan-soybean curd (prepared using chitosan as a coagulant), commercial soybean curd and chitosan
powder on serum lipid metabolism were investigated with rats fed high-fat diet for 6 weeks. Food intake of
experimental groups fed high—fat (HF), chitosan-soybean curd (CSC), soybean curd (SC), or chitosan powder (CP)
diet was lower compared to that of normal group. Body weight gain was lower in rats fed the CSC, SC and CP
diets than in rats fed the HF diet. There was no significant difference in total cholesterol concentration among
all groups, but HDL~cholesterol concentration was higher and LDL-cholesterol concentration was lower in rats
fed the CSC, SC, CP diets than in rats fed the HF diet. Total lipid level was lower in rats fed the SC and CP
diets than in rats fed the HF diet. Increment of triglyceride level and decrement of phospholipid level in rats fed
the HF diet were recovered significantly by the CSC, SC and CP diet. Our results indicate that chitosan-soybean
curd prepared under the commercial processing condition may provide the beneficial effect on lipid metabolism
even though its effect didn’t show any significant difference compared to that of commercial soybean curd under

the present experimental conditions.
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Table 1. Composition (%) of experimental diets
. Groups (/100 g)”
Ingredient

N HF CSC SC cP
Casein 20.00 20.00 20.00 20.00 20.00
Sucrose 10.00 10.00 10.00 10.00 10.00
Corn starch 5765 3715 2715 27.15 36.15
Corn oil 5.00 - — - -
Hydrogenated palm oil - 1500 15.00 1500 1500
Lard - 1000 1000 10.00 10.00
Cellulose 250 250 250 250 250
Mineral mixture” 350 350 350 350 350
Vitamin mixture” 1.00 100 100 1.00 1.00
Choline chloride 020 020 020 020 020
DL-methionine 015 015 015 015 015
Sodium taurocholate — 050 050 050 050
Chitosan-soybean curd — - 1000 - -
Soybean curd - - - 10.00 -
Chitosan powder 1.00

YN normal diet, HF: high fat diet, CSC: 10% chitosan-soybean
curd diet, SC: 10% soybean curd diet, CP: 19 chitosan powder
diet.
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Table 2. Food intake, body weight gain and food efficiency ratio
of rats fed the experimental diets for 6 weeks

b Food intake  Body weight gain 2
Group (g/day) (g/6 wk) FER
N 1709297 189,70+ 18.39% 0.26*
HF 1539327 203.40 £ 24.95° 0.32°
CsC 14.40+2.77° 183.80+18.20° 0.30™
SC 15.06+2.73° 179.30£21.87° 0.28*
CP 14.39+2.84° 154.60+13.35° 0.26°

’])’See legends in Table 1.

“FER: Food efficiency ratio.

*Mean=*SD (n=10). ® “Means with different superscripts within
a column indicate significant differences (p<0.05).
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Table 3. Cholesterol levels in serum of rats fed the experimental diets for 6 weeks

Total cholesterol (A) HDL-cholesterol (B)

Atherogenic [.DL-cholesterol

1
Group og/dL) B/A X100 (%) index? (mg/dL)
N 95.80+16.93* 63.90£9.10° 68.06+ 13.28° 0.52+0.29° 9974+ 18.29°
HF 9950+ 16.48° 4240+ 3.95° 4369+ 834" 1.37+047 53.02+17.43°
CSC 91.40£10.98" 54.50£5.82° 5991+ 509" 0.68+0.16" 34.40% 8.10°
SC 9580+ 14.35° 55.60+7.14" 5838+ 4.96° 0.73£0.16° 37.88+ 9.24°
Cp 91.44+1331° 55.11+4.89" 60.81+ 599" 0.66+0.18" 3160+ 4.15°

See legends in Table 1.

Atherogemc index = (Total cholesterol ~ HDL~cholesterol) / HDL -cholesterol.
"Mean£SD (n=10). * “Means with different superscripts within a column indicate significant differences (p<0.05).
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Table 4. Total lipid, triglyceride and phospholipid levels in
serum of rats fed the experimental diets for 6 weeks (mg/dl.)

Group" Total lipid Triglyceride Phospholipid
N 274803467 108023.82° 131.10+21.13°
HF 311.60+61.49" 20.40+452° 9530t 6.34°
CSC 284.40+4464°  1250+3.17 10860+ 957
SC 266.80+30.35 11.60%4.38" 110.20+11.75°
Cp 260.44 £29.24° 778%E1.72° 11033+ 893"

‘l)’See legends in Table 1.
“Mean =SD (n=10). * “Means with different superscripts within
a column indicate significant differences (p<0.05).
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