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Effect of Crab Shell Powder on Lipid Metabolism in
Diet-Induced Hyperlipidemic Rats

Kyung-Hea Lee, Sang-Yeon Yoon and Hye-Kyung Kim*

Dept of Food and Nutrition, Changwon Natignal Urniversily, Changwon 641-773, Korea
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Abstract

This siudy was performed to investigate the effect of dietary crab shell powder on lipid metabolism
in diet induced hyperlipidemic rats. Sixteen male Spraguc-Dawley rats were divided into two groups
and fed 20% {(w/w) crab shell powder supplemented diet for 4 weeks. Energy intake and weight gain were
lower in experimental group than in control group. Concentrations of plasma triglyceride, total cholesterol,
LDL-cholesterol, and atherogenic index {AI) were decreased and concentration of HDL—cholesterol was
increased by crab shell powdcr supplementation. Concentrations of liver lotal cholesterol and triglyceride
were significantly lower in experimental group. The crab shell decreased triglyceride and cholesterol con—
centration in plasma and liver, and increased bile acid excretion in feces. Therefore, Lhe crab shell powder
is assumed Lo exhibil function of chitin or chitosan that effects on lipid metabolism and cholesterol

reabsorption.
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Table 1. Diet composilion (g/100 g dwet)

Constituent Control Cr;?b sgell
group group

Casein 2000 2000
Carn starch 4570 3320
Sucrose 1500 15.00
Com oil 4,98 498
Beef tallow 402 4,02
Cholesterol 1.00 1.00
Fiber 400 -
Mineral” 350 -
Vitamin® 100 1.00
Choline bitarate 020 020
DL-methionine 0.30 0.30
Na-taurochalate 0.30 0.30
Crab shell powder - 2000
Tolal kecal/ 1ODg 412.80 362.80

P:CT ratio (% keall®™ 19.4:58.8 21.8 21.1:53.1.248

YATN-76 mineral mixture.

PAIN-TG vitamin mixture.

MRalio of protein ' carbohvdrate * fat.

Terab shell powder contains 3.17% mirogen, 0.75% hmd.
49392 ash, 9.25% moisture, and 20 00% chitin.
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Table 2. Body wcight gain and food inlake of rats fed erab
shell powder diet for 4 wecks
Tnitial body Body weght Food intake
waight (g) gain (g4 wks) (g/4 whs)
Control group 1133£73 2357X79 40641 6.2

Crab shell group 1113273  104.83+65 2138*13.6
Significance NsV sk ok

NS, Mot signiflicant.
***p<0.001.
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Table 3. Organ weight and percent of organ weight in
hody weight in rats [ed crab shell powder for
4 weeks

Organ weight (g) Organ index (%)

Conlrol ~ Crab shell Control ~ Crah shell
Liver 11332137 439+0.33™ 4802050 420025
Stomach 1264014 0611012 054F006 0394013
Heart, DE3I=0.08 0474002 0352003 0450027
Kidney 166=015 11920107 0717005 1.14+007"
Spleen 057009 0.24+0027" 0281004 0.23=0017

"Organ weighl/body weighi 100
NS Not significant “p<0.01, " p<0.001
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Table 4. Plasma lipid profile in rats fed crab shell powder
for 4 weeks

Control Crab shell
group gToup

TG (me/dL) 3944+ 458 3480+ 389

Total-cholesteral (mg/dL) 180633082 11543+ 1547
LDL-cholestersl (mg/dL) 161523000 5942+£14.79™
HDL-cholesteral (mg/dL)  1150% 257 4905k1165™"

A 1542+ 508 143+ 0477
1PH? 1473+ 491 129+ 0447
Reho 006+ 002 043t 009"

N {atherogenic index) . (Total cholesterol - HDL-cholesteral)
/ HDL-cholesterol

20 PH . LDL-cholesteral/HDL-cholesterol.

Rcho (relalive cholestercl) HDL-cholesteral/T'olal choles—
teral.

'p<0,05, “p<0 01, *Tp<000L.
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Table 5. Liver lipid profile in rats fed crab shell powder
for 4 weeks

Conirol group Crah shell group

TG (mg/g liver) 1057= 2.28 1.39=037™

Total-cholesterol 1049= 1.25 265+096™
{mg/g liver)

TG (mg/total liver) 120.03+30.65 G17E2.047

Total-cholestercl 118.47+25.42 11.84%493™

(mg/total liver)
p<0.001.
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Table 6. Excretion of fat and bile acid in feces of rats fed
crab shell powder for 4 weeks

Control group Crab shell group
097 0.05 123 0138

ok

Dy weight of feces
(a/day)

Fat excretion (86" 801+ 1.06

Bile acid (pg/day) 5289+ 910 21244+ 2855

Bile acid/g fat (ue/g) 4648519297 3127.86+362.86

772+ 106"

Ak

A

“Rat excretion (%) : (fat excrebon/ fat intake) > 100
NS, Net significant. ***p<0.001.
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