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Abstract

This study was performed to investigate effect of feeding experimental mixture containing chitosan,
hibiscus extract and L-carnitine on body weight and lipid metabolism in rats. Forty-eight male
rats{Charles River CD) of eight weeks old and weighing 336.542.3g were raised for five weeks with
high fat diet{40% fat as calorie} to induce obesity. After induction of obesity, rats weighing 560.4 +5.6g
were blocked into four groups according to body weight and raised for eight weeks with diet containing
either 0.09%{+1D group), 0.9%{+10D group) or 4.5%{+50D group) of experimental mixture. Aspartate
aminotransferase{AST) and alanine aminotransferase(ALT), total protein and albumin were normal levels
in plasma. Body weight gain and epididymal fat pad weight were lower in experimental mixture groups
than control group. However, weights of perirenal fat pad and brown adipose tissue were not
‘significantly different among all groups. There was no significant difference in plasma and hepatic lipid
levels among all groups. Liver citrate lyase and camnitine acyltransferase activities were not significantly
different among all groups, however, citrate lyase activity was tended to be decreased with increasing
experimental mixture level in diet. Fecal total lipid and total cholesterol excretions were highest in +50D
group, and triglyceride excretion was highest in +1D group. In conclusion, intake of experimental
mixture containing chitosan, hibiscus extract and L-camnitine was effective in reducing body weight and
body fat, and its inhibitory effects might lead to obesity improvement.
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<Table 1> Composition of experimental mixture

Ingredients Percentage(%)
Chitosan 20.0%
Chitosan(water-soluble) 10.0%
Hibiscus Extract 32.0%
L-carnitine 15.0%
Excipients 23.0%

Total 100.0%
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<Table 2> Classification of experimental groups

C |male| 10 0 8
+1D |male| 10 09 8
+10D |male|] 10 9 8
+50D |male| 10 45 8
) C : Control

+1D : 1 dose of experimental mixture added
+10D : 10 dose of experimental mixture added
+50D : 50 dose of experimental mixture added
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<Figure 1> Body weight change in rats fed high fat diet

b CiConwol HARE AE HoHES (F) vl AxTL
+1D : 1 dose of experimental mixture added £ Saia 029 Halan Tekad ABL FU5HYO
+10D : 10 dose of experimental mixture added = 8 e =
+50D : 50 dose of experimental mixture added o AIN-93 diet? & 71802 wigsly FF3HTh
<Table 3> Composition of experimental diets (unt: kg diet)
Ingrediens ———————__ GroupsD | High fat diet C +ID +10D +50D
Corn starch 271.192 465.692 464.792 456.692 430.692
Casein 174.000 140.000 140.000 140.000 140.000
Dextrinized Cornstarch 155.000 155.000 155.000 155.000 155.000
Sucrose 100.000 100.000 100.000 100.000 100.000
Lard 100.000 - - - -
Soybean oil 100.000 40.000 40.000 40.000 50.000
Fiber 50.000 50.000 50.000 50.000 30.000
Mineral mix? 35.000 35.000 35.000 35.000 35.000
Vitamin mix® 10.000 10.000 10.000 10.000 10.000
L-Cystine 1.800 1.800 1.800 1.800 1.800
Choline bitartrate 2.500 2.500 2500 2.500 2.500
Experimental mixture - - 0.900 9,000 45.000
Cholesterol 0.500 - - - -
Tert-butyl hydroquinone 0.008 0.008 0.008 0.008 0.008
Total 1000.000 1000.000 1000.000 1000.000 1000.000
Total Calorie(kcal/kg diet) 4463 3601 3598 3569 3565
Carbohydrates(% as calorie) 456 759 759 757 73.1
Protein(% as calorie) 14.1 14.1 14.1 142 143
Fat(% as calorie) 403 10.0 100 10.1 126

D) High fat diet : Diet containing 40% fat as calorie
C : Control diet without expetimetal mixture
+1D : 1 dose(0.9g/kg diet) of experimental mixture added
+10D : 10 dose(9g/kg diet) of experimental mixture added
+50D : 50 dose(45¢g/kg diet) of experimental mixture added
2) Mineral mixture(AIN-93-M-MX)mg/kg diet : Calcium 5000, Phosphorus 3000, Magnesium 511, Sodium 1033, Potassium 3600,
Chloride 1613, Sulfur (inorganic) 300, fron 45, Zinc 35, Manganese 10, Copper 6, Iodine 0.2, Molybdenum 0.15, Selenium 0.17, Silicon
5, Chromium 1, Fluoride 1, Nickel 0.5, Boron 0.5, Lithium 0.1, Vanadium 0.1 '
3 Vitamin Mixture(AIN-93-M-VX)mg/kg diet : Nicotinic acid 30, Ca pantothenate 15, Pyridoxine 6, Thiamin 5, Riboflavin 6, Folic acid 2,
Biotin 0.2, Vitamin B-12 254g, Vitamin K 860yg, Vitamin E 751U, Vitamin A 4000IU, Vitamin D 1000IU, Choline 1000
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<Table 4> Food intake and body weight gain in rats fed diets containing different level of experimental mixture

Groups!) Food intake Calorie intake W.eight gain Weight gain/calorie intake
(g/day) (kcal/day) (g/eight weeks) (g/100 kcal)
C 25.040.55N5.2).3) 90.08 +1.98NS 124.0+7.00%9 24940.122
+1D 2404051 86.4011.85 100.846.21° 2.11+0.10
+10D 2524068 89.78+2.43 102.6+6.43b 20740090
+50D 25.04:0.60 89.01+2.14 105.5+6.672 216+0.13°
D See Table 2

2 Mean -+ Standard Error(n=10)

3 Values within a column are not significant at =0.05 level by Duncan’s multiple range test
#) Values within a column with different letters are significantly differentat @=0.05 level by Duncan’s multiple range test

<Table 5> Adipose tissue weights in rats fed diets containing
different level of experimental mixture

(unit:g)
G| TR | T | b
C | 28942148523 21012124 | 055+0.07NS
+ID | 260+195 18341302
+10D | 262+1.78 177+ 110 | 0.56+0.05
+50D | 25.6+£1.47 16.6+0.84°

D See Table 2

2 Mean + Standard Esror(n=10)

3 Values within a column are not significant at =0.05 Jevel by
Duncan’s multiple range test

) Values within a column with different letters are significantly
different at =0.05 level by Duncan’s multiple range test
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<Table 6> Plasma AST and ALT activities in rats fed diets
containing different level of experimental mixture

Groups? AST(UL) ALT(UL)
C 93.72+1440"N8.D) 38.50+5.15N8
+1D 10350879 26.50+3.53
+10D 89.85+11.71 26.80+2.28
+50D 91.20+7.74 30.9047.47

D See Table 2

D Mean + Standard Error(*: n=9, otherwise n=10)

3) Values within a column are not significant at =0.05 level by
Duncan’s multiple range test
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<Table 7> Plasma fotal protein and albumin concentrations
in rats fed diets containing different level of

experimental mixture
Groups? | Total protein(g/dl) Albumin(g/dl)
C 6.560.23N5.2.3) 3.4940.09N8
+1D 6.72+0.20 3.59+0.07
+10D 6.734:0.20 3.61+0.07
+50D 6.4510.12 3.51+0.09
D) See Table 2

2 Mean = Standard Error(n=10)

3) Values within a column are not significant at ¢=0.05 level by
Duncan’s multiple range test
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<Table 8> Plasma total lipid, triglyceride, total cholesterol, HDL-cholesterol and LDL-cholesterol concentrations in rats
fed diets containing different level of experimental mixture

Groups Plasma lipids (mg/d}) ; o ,
Total lipid Triglyceride Total cholesterol HDL~cholesterol LDI-cholesterol . -
C 3825027238523 | 169.94+15.67°NS 100.47+4.79'N8 414343310 2586+2.61™8
+1D 3724442495 14595+ 14.20 87.04+5.01 37.18+2.90 2067+£3.93
+10D 431.74+1923" 166.57+20.77* 97.11+6.76 44274362 16.74+4.13
+50D 368.05+27.39" 145.55+17.76 96.85+5.49 40.95+2.23 2438240
1) See Table 2

2) Mean =+ Standard Error(*: n=9, otherwise n=10)
3 Values within a column are not significant at =0.05 level by Duncan’s muluple range test

<Table 9> Liver total lipid, triglyceride, cholesterol and total protein concentrations in rats fed diets containing different
level of experimental mixture

‘,'Totﬂllhp, o Teglyeeride  Total choles
C T 061469359 | 328£030% 132+£009N 0.39+002N
+1D 4826+574 3124019 145+0.14 039+001
+10D 45211377 281026 159+0.12 039+001
50D 4388+ 154 3.15+0.16 1.64+0.10 039+001
1 See Table 2

2 Mean + Standard Error(*: n=9, otherwise n=10)
3 Values within a column are not significant at @=0.05 level by Duncan’s multiple range test
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<Table 10> Liver citrate lyase and camitine acyltransferase
activities in rats fed diets containing different
level of experimental mixture

; Citrate lyase "
Groups) | (nmol hydroxamate/ | Camitine acyltransferase
mg protein/30min) (nmol/mg protein/min)
C 0240038523 334£0.19N
+1D 0.231+0.02 349+0.15
+10D 0.19+0.02 3.38+0.18
+50D 0.19+0.02 3.5610.19
D See Table 2

D Mean + Standard Error(*: n=9, otherwise n=10)
3 Values within a column are not significant at @=0.05 level by
Duncan’s multiple range test
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<Table 11> Feces weight, and fecal total lipid, triglyceride, cholesterol and total protein excretions in rats fed diets
containing different level of experimental mixture

N  Fecallipids and protein excretions ;

- Total lipid Triglyceride | Total cholesterol | -Total protein

yd ' < .. (mg/day) (mg/day) (ing/day) (gfday)
C 1.61 iO 19b 2>’3> 120401409 | 20381467 0.26+0.06"*2 1.134+028% 0.34+£0.05"
+1D 1.5410.13° 1.05+0.11° 16271264 0.40+0.09™ 0.68+0.15™ 0.31£0.02"
+10D 1.93+0.17% 1.36+0.11" 1527+287%3 | 0.18+0.02" 098+0.16"2 | 03740042
+50D 242+0.38? 1554023 32.92+9.09* 0.28+0.06™ 1.95+0.58% 0.45+0.05™

1) See Table 2
2 Mean + Standard Error(*: n=9, **: n=8, otherwise n=10)

3 Values within a column with different letters are significantly different at =0.05 level by Duncan’s multiple range test
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3. @& | aspartate aminotransferase, alanine
aminotransferase®] &< AT FY4&A A
o7 fiem BT Z4dES] vl AUk
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6. 79| citrate lyase ¥4 &2 opvut 4
AR ARl FHEFSE ZAade AT A
%12, camitine acyltanseferase®] #A4-& ZE #7749
fFr3Q Ael7t AU Th

78 F 3 AW, F ZU2bE 2 F Oy
WA FE +50DFANA tEFe] Mg FhEe
7ol Utk I3y +1D9} +10DZAE XA
3 S g F7 el AU

AEF R £ AFlA AT 71BN dH| &
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Al 2
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