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Effects of the Chitosan Oligosaccharide Intake on the Improvement of Serum Lipid Level in
Hypercholesterolemic Rats. Han-Soo Kim* and Ho-Dong Yoon'. Dept. of Food Science & Technology,
Pusan National University, Miryang 627-706, Korea, 'Food Safety Research Team, National Fisheries Research
& Development Institute, Busan 619-902, Korea - This study was performed to investigate the effects of
the chitosan oligosaccharide administration on the improvement of the lipid compositions, blood glu-
cose and enzyme activities in the serum of hypercholesterolemic rats fed the experimental diets for
5 weeks. Concentrations of total cholesterol, atherosclerotic index, LDL, LDL-cholesterol, free choles-
terol, cholesteryl ester ratio, triglyceride (TG), phospholipid (PL) and blood glucose in serum were
higher in the hypercholesterolemic group (group CW) and cholesterol+chitosan oligosaccharide ad-
ministration group (group CCW) than those in the control group (group BW, basal diet+water). But
the concentrations of total cholesterol, atherosclerotic index, LDL, LDL-cholesterol, free cholesterol,
cholesteryl ester ratio, TG, PL and blood glucose in serum were lower in the group CCW than those
in the CW, whereas the ratio of HDL-cholesterol concentration to total cholesterol and HDL-cholester-
ol concentration in the group CCW were higher than in the group CW. The activities of alkaline phos-
phatase (ALP) and aminotransferase (AST, ALT) in serum were lower in the group CCW than in the
hypercholesterolemic group CW. From the above results, it was suggested that chitosan oligo-
saccharide administration was effective in the prevention and improvement of the lipid level, blood
glucose and enzyme activities in serum of hypercholesterolemic rats.
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Table 1. Composition of experimental diet (g/kg diet)

Basal Cholesterol Experimental

Ingredient diet diet diet
Casein 200 200 200
DL-methionine 3 3 3
Corn starch 150 150 150
Sucrose 500 490 390
Cellulose powder 50 50 50
Mineral mixture” 35 35 35
Vitamin mixture? 10 10 10
Choline bitartrate 2 2 2
Corn oil 50 - -

Lard - 50 50
Cholesterol - 75 75
Sodium cholate - 2.5 2.5
Chitosan oligosaccharide - - 100

Group BW: Basal diet+Water (control group), CW: Cholesterol
diet+Water, CCW: Cholesterol diet+Chitosan oligosaccharide
10%+Water.

DAIN-76™ mineral mixture contained (in g/kg mixture) cal-
cium phosphate, dibasic, 500.0; sodium chloride, 74.0; potas-
sium citrate, monohydrate, 220.0; potassium sulfate, 52.0;
magnesium oxide, 24.0; maganous carbonate, 3.5; ferric cit-
rate, 6.0; zinc carbonate, 1.6; cupric carbonate, 0.3; potassium
iodate, 0.01; sodium selenite, 0.01; chromium potassium sul-
fate, 0.55; sucrose, 118.03.

JAIN-76™ vitamin mixture contained (in g/kg mixture) thi-
amine Hcl, 0.6; riboflavin, 0.6; pyridoxine Hcl, 0.7; niacin, 3.0;
D-calcium pantothenate, 1.6; folic acid, 0.2; biotin, 0.02; vita-
min By, 1.0; vitamin A palmitate, 0.8; vitamin E acetate, 10.0;
vitamin D;, 0.25; menadione sodium bisulfite, 0.15; sucrose,
981.08.

T 10% (100 g/kg diet)
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Table 2. Molecular weight distribution of chitosan oligo-
saccharide treated by enzyme

Range of molecular weight (MW)  Distribution ratio (%)

More than 800 19
700-800 22.6
600-700 744
500-600 11
Less than 500 0
Average molecular weight 674.0
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Table 3. Body weight gain, food intake and FER in rats given
experimental diets

Group  Body weight gain (g) Food intake (g) FER™
BW 1385+14.2" 4560167 030
cw 152.1+154° 464.8+17.2° 0.33
CCW 144.0+14.0° 460.2+17.3° 0.31

‘Group BW: Basal diet+Water (control group), CW: Cholesterol
diet+Water, CCW: Cholesterol diet+Chitosan oligosaccharide
10%+Water.

"FER: food efficiency ratio. ~ Mean+SD (1=6). Means in the
same column not sharing common superscript letters are sig-
nificantly different (p<0.05).



Table 4. Liver, brain, heart, lung, kidney and spleen weight in rats given experimental diets
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(g/100 g body weight)

Group’ Liver Brain Heart Lung Kidney Spleen

BW 3.12+0.06" 0.51+0.01° 0.37£0.01° 0.5520.01° 0.60+0.02" 0.25+0.01°
Cw 3.67+0.10° 0.5620.01° 0.36+0.02° 0.47+0.01° 0.61+0.02" 0.23+0.01°
CCw 3.29+0.12° 0.60£0.03" 0.34+0.02° 0.57+0.02° 0.68+0.01° 0.2140.03°

‘Group BW: Basal diet+Water (control group), CW: Cholesterol diet+Water, CCW: Cholesterol diet+Chitosan oligosaccharide

10%+Water.

"Mean#SD (1=6). Means in the same column not sharing common superscript letters are significantly different (p<0.05).
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4 2 914 sterol®] FTE AMFoEN dojdriar gt
[424]. wetd 2 AF A7, 1ZY2HE HF i 71E
A EEaEe HFAZ A 8H F FHU2HE s29 A3
HDL-Z8 28 & 559 4% 9 sH4A59 A3 52
2 1R Kol H A /A a3} e A2 A4Ent

Low density lipoprotein (LDL) % LDL-ZEAHIE
b:l:

8% 9 LDL ¥ LDL-Zd 2HE 5X& Table 5949}
o], LDL ¥== ZHZHE :Lo%%l(cw )] 233.4 mg/dl
Ho} 7B g2jad 43372 CCW(200.6 mg/dl)ol Al
9409 7HAE B 9301/} BWi9] 124.6 mg/dle] 439
T uAA X3¢k LDL-Z8 288 $5s 74 37 3
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Table 5. Serum lipids and blood glucose concentration in rats given experimental diets (mg/dl)
Group BW CwW CCW
Total cholesterol (A) 84.6+32"" 133.8+4.2° 114.8+3.2°
HDL-cholesterol (B) 238412 20.440.8° 22941.6™
(B)/(A)*x100(%) 28.1 15.2 20.0
AT 25 5.6 4.0
Low density lipoprotein 124.6%8.0° 2334%5.7° 200.6+5.1°
LDL-cholesterol 43628 81.7+2.0° 70.2+1.8
Free cholesterol 17.2¢1.0° 275+1.0° 25.3+0.7°
Cholesteryl ester 67.4+2.2° 106.3+3.2° 895425
Cholesteryl ester ratio (%) 79.7 79.4 779
Triglyceride 75.4+2.2° 117.7+2.1° 97.4+3.0°
Phospholipid 98.9+1.7° 131.1£2.0° 1255+1.8°
Blood glucose 118.645.2° 167.343.1° 138.4+4.1°

‘Group BW: Basal diet+Water (control group), CW: Cholesterol diet+Water, CCW: Cholesterol diet+Chitosan oligosaccharide

10%+Water.

" Atherosclerotic index: (Total chol. - HDL-chol.) / HDL-chol.

“Cholesteryl ester/Total cholesterolx100.

""Mean+SD (1=6). Means in the same column not sharing common superscript letters are significantly different (p<0.05).
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Table 6. Alkaline phosphatase activities in rats given ex-
perimental diets

Group’ Alkaline phosphatase
p Activity (unit/ml of serum)
BW 18.8+0.9"
CW 29.4+0.8°
CCW 27.240.9°

‘Group BW: Basal diet+Water (control group), CW: Cholesterol
diet+Water, CCW: Cholesterol diet+Chitosan oligosaccharide
10%+Water.

"Mean+SD (1=6). Means in the same column not sharing com-
mon superscript letters are significantly different (p<0.05).

Table 7. Aspartate and alanine aminotransferase activities in
rats given experimental diets

\ AST ALT
Group — -
Activity (unit/ml of serum)
BW 64.5+1.9%" 21.4+0.9°
CW 81.4+1.8° 29,5+0.8°
CCW 77.5+1.1° 28.9+0.5°

‘Group BW: Basal diet+Water (control group), CW: Cholesterol
diet+Water, CCW: Cholesterol diet+Chitosan oligosaccharide
10%+Water.

"Mean#SD (11=6). Means in the same column not sharing com-
mon superscript letters are significantly different (p<0.05).
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