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The Effects of Shellfish Hydrolysates on Lipid Metabolism in Rats
Fed High-Fat Diet

Kim, Fun Mi'
Korea Food Research Institute, Songnam 463-420, Korea

ABSTRACT

This study was conducted to investigate the effects of shellfish hydrolysate on lipid merabolism i rars fed high far diet. Male
Sprague-Dawley rats weighting approximately 110g were fed basal control diet, high far diet and high fat diet plus 4 different shellfish
hydrolyates for 4 weeks, The shellfish hydrolysates from the different sources, were ovster, hard-shelled mussel, little neck clam and
march clam. After 4 weeks, serum GOT, GPT, v-GTP, wiglyceride and total cholesterol was significantly decreased in shelifish
hydrolysates supplementation with high fat diet compared to basal control and high-fat grouplp <L 0.05). The total lipid and
cholesterol content in liver showed significant decrease(p < 0.05). There were no different in serum GPT, HDL-cholesterol, liver
total cholesterol and liptd of rats between basal control dier and high-far diet. The unsaturated fatry acids, specific components of
shellfishes were a little components in shellfish hydrolysate as they were a low and not different among the groups and were most well
reflected in liver and plasma. Considering digestive and absorptive process of in human body, it was assumed that the hypolipidemic
effect of shellfish was not under the influence of unsaturated fatty acids bur the other components, peptides, taurine and betaine and
so on was detected in the process of hypetlipidemia induced by high-fat diet. (Korenn J Nutrition 33(4) - 386~394, 2000)
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Table 1. Approximate analysis of shellfishes (dry basis)
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HHFEe F7FAF 110g + 9.65, 6578 7 A (Sp-
rague-Dawley rat, 5-4: @2 dFEMEHE o]8-514
on, ofE ARFEL 7Y cagedll FE3519 ol LA
7reli Alkae]E sholvh ARpde] A 22 £ 2TE
Ao 23 ARE AR HE =S 6.
7IEL AFRE kAleF o E3ke] AT

A3 ol AHEH HFe) YukzdE Table 15% Zaw
Az Hele] Mg % E Table 29 72t}

A APTY A E dAstA 24shs FgelA] =
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;1E|o} o] AR & 3%2 TUsH 322 silicic acid
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ttem: Sample Oyster Hard-shelled mussel Little neck clam March calm
Protein 51.8 60.6 64.2 495
Lipid o a.5 0.3 0.4 1.1
Ash ? 9.3 9.4 10.9 9.7
NFE" 379 298 24.6 39.7
Total amino acid (mg%) 41,690 54,654 60,287 45,100
Taunne(mg%) 3,327 2,906 4,221 10
Betaine(mg%) 392 399 590 26

1) Nitrogen free extract 2) Saturated fatty acid
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2% £29 GOT(aspartic aminotransferase, AST),
OPT{alanine aminotrans-ferase, ALT) 2 vGTP{(gam-
ma glutamyl transferase)2|] %2 Reilman-Franke
F(1957)9] el weh AM 101K kit(Asan Pharm. Co.
Ltd)E 483 g2 es 2450 Kalmend 2 e
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s} Zhofl A F28 A 200~5000 HE=E vl
internal standard’} 1= WAk WL F Lrfe
A2 EF IEAAT. o714 metanol: benzeneld : 1,
V€4 2ml 715t F acetylchoride &9 2000173 7}8hed
APANE A4z FAF F g0l 4027 ¥HEAE
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Table 2. Composition of basal and experimental diet (g/100g)
Ingredient Basal High fat Qyster Hard-shelled mussel Little neck calm Marsh calm
Clucose 62.25 41,00 41.00 32.00 42.00 42.00
Casein 17.00 17.00 15.00 14.00 14.00 15.00
Shellfish” - - 5.00 5.00 5.00 5.00
Yard™ 10.00 20.00 20.00 20.00 20.00 20.00
Mineral mix® 1.00 1.00 1.00 1.00 1.00 1.00
Vitamun mix” 3.50 3.50 3.50 3.50 3.50 350
TCPY 270 270 2.50 250 1.80 1.80
DL-methionine 0.30 0.30 0.30 0.30 0.30 1.30
Choline chioride 0.10 016G .10 .10 010 0.0
Sodwum chloride 0.15 0.15 0.15 015 0.15 0.15
Cellulose 3.00 3.00 3.00 3.00 3.00 3.00
Silicic acid - 10.25 8.45 B.45 8.45 7.45
Analytical values

Crude protein, % 15.81 15.81 15.38 15.20 15.39 15.37
Crode fat, % 10.07 20.04 2003 20,02 20.02 20.07
AMEY, Keal/Kg 3,723 3,741 3,726 3,755 3,763 3,766

1) Shellfish hydrolysates powdered after freeze dring
2} Stabilized by adding BHT{Chungang Chem Co. Ltd. Korea, Seoul} at level of G.0725%
3) AIN-76A(except for MaCly, Harlan, Madison, Wi

4) Tricalcium-phosphate

5) Apparent Metabolizable Energy
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Instrument * Hewlett Packard 5890 Series Il
Column @ PAG column

ID 0.25mm, 30M{Supelco. Co))
Flame ionization detector
Injection temperature : 250

Detector temperature : 2707C

Carrier gas - He, 20cm/sec

Detector

Table 4. Food consumption, weight gain, feeding efficiency ratios
of rats an (he experimental diets for 4 weeks
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Tablz 5. Concentration of total cholesterol and triglyceride in serum
of rals an the experimental diets for 4 weeks

—w
é

_Q.
|r
o
oZ 2
_1& ol

H
e}
rLlﬂ

}

] £

c.
§

m
EU

. Food Consumption Weight gain Food - Total Cholesterol ~ Triglyceride HDL Chal.
Graup . Group

{g/day) igfday)  efficiency rato tma/el) (/D) [Total Chal.
Basal 2031 + 219 444 £ 0. 022 + 0.06 Basal 989 + 206 39.0 = 10.7° 075 + 0.06"
High fat 2070 = 1.30 504 + 0.26"™ 024 + 0.03° High fal 103.9 = 11.5° 413+ 79" 068 £ 0.05
Oyster 21.80 + 147 566 + 061" 026 + 003  Oyster 988 + 10.9° 385+ 9.8° 070 + 004
Hard-shelled mussel 21.30 + 1.48 596 = 0.52° 028 £ 003°  Hardshelled mussel 851 = 157 342 + 7.8° 078 + 0.05"
Lide neck clam 2134 4 1.33 606 &= 054° 028 + 0.03°  Litle neck clam  88.8 + 11.3™ 418 + 4.0° 077 £ 004%
Marsh clam 2242 £ 141 610+ 067 027 =002°  Marsh clam 742 + 46° 340+ 107° 0.88 £ 0.03°

1) Al values are expressed as mean of 6 rats, expressec as mean +
5D

2) Means canying different [etters in the same column are signifi-
cantly different at p < 0.05 by Duncan's multiple range test

1) All values are expressed as mean of 6 rats, expressed as mean -
SD

2) Means carrying different letters in the same column are signifi-
cantly different at p < 0.05 hy Duncan's multiple range test
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Table 6. Concentration of GOT, GPT and yGTP in serum of rats

on the experimental diets for 4 weeks 7t Addiatel QS F 5 Yot Haste] Zhriel A

Group'™ Sall orT rGTP Fol BAE Mol =, SAolnliedt Fol olsh 2e Az

Basal 1083 + 27.3° 2f(sL;m+ 40 393 £ 59 A

as5d - - - . . .

B - - 2 ) i ioni E=.9] o)w| Ay o7 Lo

High fat 1462 + 288 307 +38 42043y 0 cysteine, methionine ef opvlilat BHE Gol

Oyster 124 +266° 300+49 205125 AW GFE E 5 3lodl taurines] A FEWA

Hardsheled 10021 + 7.0 298 + 62 272+ 24" o @elgle]®® 3o 2o 2ulE S AsE +
Little neck 828 +170° 308 +41 264 %18  gctw daA gk

c b —
Marsh clam 838 + 182" 298445 267 + 28 HDL cholesterol/Total cholesterol®} Al&-2 44, A

Ty All values are expressed as mean of 6 rats, expressed as mean & .
D ¥ ’ A vikAZ Aolipe] nAgA )R A TR FLu &

2) Means carrying different letters in the same column are signifi- .o Bekp <0.05) ol9t 22 Ay dRYES Folg
cantly different at p < 0.05 by Duncan's multiple range test N o . =
ol e} AHAT Zo] 5 v, AP EE olF A5

Table 7. Fatty acid composition in serum obtained from rat fed the experimental diets for 4 weeks (Unit %)
Group'” Highfat
Control High-Fat +
Fatty acid Qvyster Hardshelled mussel  Little neck clam March calm
Ci4 0 1.01 % 0.01 .90 + 0.0 072 £ 0.11% 0.75 = 0.14 0.84 + 0.27 0.2 + 013
Cl4 : 1w? 0,18 £ 0.04 0.21 & 0.02 0.20 £ 0.04 .22 £ 0.03 0.2T + 0.03 0.2t + 005
Cle: 0 22.26 + 1.47 2325 £ 1.02 2148 + 1.28 2049 + 1.27 2049 + 1.09 22,08 £ 106
Cle : Tw? 5.50 + 0.29 5.27 + 0.87 456 £ 0.51 4.86 £ 0.48 4.69 + 0.45 4.62 + 045
C17:0 0.48 £ 0.01 0.41 -+ 0.02 .49 + 0.06 0.49 + 0.02 047 + 0.04 .52 + 0.05
Cig: 0 3.47 = 1.00 842 + 0.82 847 + 0.77 8.07 + 0.49 8.27 £ 0.55 793 £ 010
18 : 1w9 4105 = 1.26 42.14 + 1.02 43.21 + 1.48 4217 £ 1.27 42.06 + 1.09 43.10 £ 1.31
18 206 8.48 = 0.89 8.56 + 0.79 7.66 £ 1.29 784 £ 1.1 8§.04 - 1.20 744 + 1.09
C18 - 33 0.38 + 0.08 0.27 £ 0.05 031 £ Q.15 035 £ 037 0.34 - 0.15 0.30 + 411
C20-0 0.20 £ 0.02 0.37 + 0.02 0.18 % 0.09 0.22 + 0.07 0.21 £ 004 017 £ 0.05
€20 1a9 0.36 = 0.03 0.28 £ 0.04 0.36 £ 0.16 0.35 £ 017 038 + 316 0.33 + 0.06
C20 : 2w6 0.28 + .02 0.21 £ 0.7 0.22 £ Q05 0.24 + 0.04 0.31 &+ 0.03 0.21 £ 0.09
C20 . 3m6 0.32 £ 0.02 0.24 £ 0.03 0.31 £ 0.09 0.32 £ 0.05 036 + 0.03 0.37 = 0.08
C20 . 4a6 817 + 0.90 742 £ 071 741 £ 049 7.60 = 0.51 790 £ 0.64 7.56 = .74
C20 Sm3 0.28 £ 0.05 0.18 £ 0.06 0.52 = 0.08 0.53 £ 0.07 041 £ 0.05 0.486 £ 0.06
€22 53 031 + 0.01 0.21 = 0.02 0.32 + 0.03 0.34 + 0.03 0.34 £+ 0.03 0.30 + 0.07
C22 : 6m3 0.81 + 0.08 0.76 = 0.08 1.55 £ 0.22 1.54 = 017 1.32 + 0.16 1.59 + 0.28
SFA 3242 £ 0.62 33.35 & 0.52 31.34 £ 1.00 30.02 = 1.24 30.28 £ 1.43 31.53 + 1.39
MUFA 47.09 £+ 0.60 4790 + 0.57 48,32 + 1.90 47.60 + 1.57 47.34 £ 1.54 48.26 + 1.82
PUFA 19.04 + 0.71 17.85 + 0.89 18.29 + 1.35 1876 + 1.65 1902 = 1.52 18.24 £ 1.55
Totalm3 1.79 & 0.02° 1.42 + 0.04° 2,69 + 0.81° 276 + 074" 241 £ 061° 267 + 076
Totalwé 17.26 + 099 1643 + 0.89 15.60 £ 1.34 1599 + 1.28 1661 & 1.06 15.58 &+ 1.57
Totalm9 4141 £ 1.24 4242 £ 1.05 43.57 £ 1,48 4252 + 1.64 4244 + 1.49 4343 + 1.84

1) All values are expressed as mean of 6 rats, expressed as mean £ 50D
2) Means carrying different letters in the same column are significantly different at p < 0.05 by Duncan's multiple range test
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Table 8. Concentration of total chalesterol and triglyceride in liver of rats on the experimental diets for 4 weeks

Group™ Liver weight Total hpid Triglyceride Tatal Cholesterol
{g/100g wi) (mg/g) {mg/100g)
Basal 7.80 + 032 3.87 £ 0.10° 2.75 & 0.22° 147 £ 017
High fat 7.62 = 0.30 3.89 + 0.10° 313 + 014 1.54 = 0.09°
Oyster 7.90 + 0.58 334 + 0.10° 1,26 + 0.09° 1.25 £ 007"
Hard-shelled mussel 7.85 + 0.34 322 + 005 1.36 = 0.20" 1.12 + 005"
Little neck clam 794 + 042 319 & 004" 1.36 + 0.15° 116 + 0.05"
Marsh clam 7.90 + 034 3.20 £ 003" 1.38 + 0.18° 1.16 + 0.08°

1) All values are expressed as mean of 6 rats, expressed as mean x 5D

2) heans carrying different letters in the same column are sigmificantly different at p < 0.05 by Duncan's multiple range tesl
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Table 9. Farty acid compasition of liver from rats fed the experimental diets” {Unit %)
Group'” High-fat
Control High-Fat +
Fally acid Oyster Hard-shelled mussel  Litlle neck clam March calm
C14 D 0.32 + 0.04 0.28 £+ 0.05 0.36 + 0.06 .29 + 005 0.34 £ 0.05 034 + 0.06
Ci4 1w/ 0.17 £ 0.01 0.16 + 0.01 0.07 £ 0.05 0.17 + 0.04 028 £ 0.04 0.09 £ 0.05
Cie - 0 19.28 + 1.52 1914 £ 1.28 1836 = 1.02 18.30 £ 0.99 17.98 £ 0.84 18.64 + 1.1¢
Ci6 @ lwr 3.29 + 0.30 4.52 4 0.76 2.28 = 0.41 328 £ 031 361 + 034 3.81 £ 0.36
Ciz 1 0 Q.15 = 0.02 Q.18 £ 0.Gt 0.16 £ 0.02 .19 + 01D 014 + 0.08 0,12 + 0.05
c1s 0 2047 +1.07 1996 + 1.20 2024 £ 1.05 2040 £ 1.20 19.97 + 1.44 19.48 4+ 1.10
C18 1w9 3948 £ 1.34 40.16 £ 1.62 3642 £ 1.95 38.59 + 1.92 3745 £ 1.64 3694 £ 1.85
C18 © 2w6 6.59 £ 0.52 596 £ 0.74 7.07 £1.08 698 + 0.96 6.58 + 1.05 7.15 &+ 0.85
C18 * 3m3 0.48 £ 0.03 042 + 0.04 0.99 £ 015 .84 + 0.21 .57 + 0.30 .91 £ 0.31
20 0 0.28 £ 0.03 0.29 + 0.05 0.17 = 0.04 019 + 0.09 016 £ 0.04 0.14 £ 006
C20 Jwd 0.41 £+ 0.05 0.45 + 0.06 (045 £ 005 0.46 £+ 0.07 0.48 £ 0.04 0.46 + 0.04
C20 - 2w6 0.46 £ D.04 .43 4 D06 0.42 =+ 0.04 041 + 0.05 0.43 + 0.04 0.42 + 0.05
C20 : 3wb 044 £ 0.04 048 £ 0.05 0.45 £ 0.07 0.41 + 0.02 0.49 + 0.05 045 £ 0.03
C20 © 4ab 4.47 £ 092 4.59 £+ 0.85 364 + 062 3.95 + 0.87 408 £ 047 4.02 + 0.74
C20 5w3 0.28 £ 0.04 0.21 -+ 0.04 0.50 = 0.04 051 + 0.04 0.40 + £.03 029 4 D05
C22 : 53 0.08 + 0.01 0.09 + 0.02 0.33 £ 0.05 0.39 £ 0.03 0.31 £ 2.05 037 + 0.02
C22 1 63 042 = 0.03 0.41 £ 0.05 1.28 £ 0.10 117 £ 0.14 114 £+ Q.11 1.19 £ 0.17
SFA 40.50 + 1.42 3985 -k 1.62 39.29 £ 1.79 3937 £ 1.48 3859 £ 1.58 3872 102
MLUIFA 43.35 = 1.28 4529 -+ 1.28 41.23 £ 152 42,50 £ 1.5¢ 41.82 + 1.84 4330 -+ 1 24
PUFA 13.22 £ 0.71 12.59 + 0.84 1469 + 1.33 1466 £ 1.38 14.00 &+ 1.69 14.80 & 1.26
Totaiw3 1.26 £ 0.09° 1.13 + 0.04° 3.11 = 0.28° 291 + 0.39° 242 + 031° 276 + 0.29°
Totalwb 11.96 £ 1.42 11.46 £ 110 11.58 £ 1.04 1175 £ 1.15 1158 £ 1.62 12,04 + 1.30
Totalwd 39.8% £+ 1.82 4061 + 1.59 3587 + 1.56 3905 + 1.69 3793 £ 1.89 3940 + | 54

1) All values are expressed as mean of & rats, expressed as mean + 5D
2 Means carrying different letters in the same row are significantly different at p < 0.05 by Duncan's multiple range test
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