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Effect of Eisenia Bicyclis and Its Pill on Serum Lipid Status in Rats Fed High Fat Diet®

Jang, Yeon-Hee - Choi, Sang-Won - Cho, Sung-Hee§
Department of Food Science and Nutrition, Catholic University of Daegu, Gyeongsan 712-702, Korea

ABSTRACT

In order to investigate whether Eisenia bicyclis (EB) as a functional food material improves serum lipid status, sup-
plementation of EB powder or EB extract to the high fat/cholesterol diet was tested in 6-week old male Sprague-Dawley
rats for four weeks. In the first experiment, four kinds of seaweed powder -Eisenia bicyclis (EB), Undaria pinnatifida
(UP), Laminaria japonica (LJ), and Ecklonia stolonifera (ES) were compared with alginic acid (ALG) as well as con-
trol. In the second experiment, EB water extract and EB ethanol extract and EB pill containing EB and LJ powder were
compared with the EB powder. Amounts of dietary fiber contained in experimental diets were adjusted to provide 5% of
diets. Serum total cholesterol was significantly lower only in rats fed LJ or EB powder, but HDL cholesterol was higher in
rats fed UP, LJ, ES or EB powder. Ratios of HDL-/total cholesterol of all seaweed groups including ALG were signifi-
cantly higher than that of the control group. Serum triglyceride was lower in LI, EB and ES powder groups than the
control group. In comparison of EB extracts, triglyceride level was decreased in rats fed only EB water extract as compared
to control rats, but HDL cholesterol was elevated with both water and ethanol extracts. Serum levels of total cholesterol,
triglyceride were decreased and HDL cholesterol was increased by the EB pill. Serum levels of thiobarbituric acid-reactive
substances were lower in rats fed ES powder, and EB powder, EB water extract or EB pill, as compared to the control rats.
Supplementation of EB powder and EB pill reduced serum level of GOT and GPT, respectively, as compared to the control
group. In conclusion, EB and EB pill improve serum lipid status and may be utilized as ingredient of functional foods for
the purpose of improving serum lipid profile and inhibiting peroxidation of lipids. (Korean J Nutr 2008; 41(1): 5~12)

KEY WORDS : Eisenia bicyclis (EB), seaweed, EB pill, high fat/cholesterol diet, serum lipid, TBARS.
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Table 1. Composition of diefs for the 1st and 2nd diet experiments

Seaweed EB Seaweed

Ingredient Control ALG powder” Ext? product’
Casein 200 200 200 200 200
Corn starch 400 400 400 400 400
Sucrose 150 150 150 150 150
Beef tallow 110 110 110 110 110
Soybean oil 40 40 40 40 40
Mineral mix (AIN-93) 35 35 35 35 35
Vitamin mix (AIN-93) 10 10 10 10 10
Cholesterol 5 5 5 5 5
Cellulose 50 30 20 45—47 38
Alginic acid 20
Seaweed powder” 50—100
EB Ext” 50
Seaweed product” 50

"Levels of seaweed powders used in the first feeding experiment
are UP (Undaria pinnatifida) powder 8%, LI (Laminaria japonica)
powder 10%, ES (Ecklonia stolonifera) powder 10%, EB (Eisenia
bicyclis) powder 10%.

?EB water or ethanol extract

¥Composition of seaweed product used in the second feeding
experiment; EB powder 20%, LJ powder 17%, Hamcho (Salicornia
herbacea) powder 18%, black soybean powder 15%, black
sesame powder 12%, onion powder 6%, gariic powder 6%, yeast
powder 6%
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Table 2. Food intakes, weight gains and food efficiency ratios of

experimental groups during 4 weeks of the 1st and 2nd diet ex-
periments

Diet Group” Foodintake Weight gain .Fgod )
Expt (g/day) (g/day)  efficiency
1st Control 2325+ 1.11%% 921 + 1.25" 0.39 + 0.04'"
ALG 2282+ 304 888+1.18 039 +0.04
UP powder 2363+ 1.34 935+ 138 040+ 0.06
LJpowder 2148 +1.13  7.66 £ 094 0.36 + 0.03
ES powder 2326 +0.48 850+ 120 037 +0.06
EB powder  23.62 + 1.36  9.44 £ 1.45 0.41 +0.07
2nd Control 23.55 + 1.117™ 9.61 £ 1.25™ 0.40 + 0.05"
EB powder 2282+136 921 £1.25 0.39 £0.04
EB water Ext 2535+ 1.03  9.00 = 0.45 0.35 * 0.06
EB ethanol Ext 23.46 + 1.72  8.8% + 0.40 0.38 + 0.03
EB pill 2462 162 9.32+0.54 0.38+ 006

"Confrol: no seaweed or seaweed extract, ALG: 2% dlginic acid,
UP powder: 8% Undaria pinnatifida powder, LJ powder: 10% La-
minaria japonica powder, ES powder: 10% Eckionia stolonifera
powder, EB powder: 10% Eisenia bicyclis powder, EB water and
ethanol Ext: 5% each extract, and EB pill: 5% formulated mix de-
scribed in Table 1 in diets

?Weight gain/food intake

*Values are means of 8—10 animals =+ SD in the 1st and of 7—-9
animals in the 2nd diet experiments.

NS: not significant

Table 3. Effects of various seaweed powder on the level of serum
lipid in rats fed high fat-cholesterol diet for 4 weeks

: Total wpL. ~ HPu/totd
Group cholesterol  cholesterol cholesterol Triglyceride
(%)

Control  102.4+ 52°? 203+20° 19.8° 919+ 42°
ALG 98.6+102% 256+35" 260° 839%118"
UPpowder 90.7£122%® 29.0+29®  319° 948+ 95°
LJpowder 760+ 4.5° 267%19° 351%° 610+ 7.3°
ESpowder 901+ 52 27.9+27" 31.0° 5946t 57°
EBpowder 79.3% 48" 329+29° 415  746% 73"
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Table 4. Effects of EB exiract and EB pill on the level of serum
lipid in rats fed high fat-cholesterol diet for 4 weeks

Total wp ~MPbfloal
Group cholesterol Triglyceride
cholesterol cholesterol @

Control” 98.4+ 587 209+159° 21.2° 862*6.4°
EBpowder 84.9%51° 30.0%+2.1° 353° 690%83°
EBH,OExt  88.1 £4.1%° 30.9+29° 349°  68.1%62°
EB ethanol Ext 94.0 % 6.7°° 29.2+1.9° 311 81.1%63®
EB pill 809+ 6.5 267%15° 33.0°  705%6.68°

"Six groups of rats were fed the respective experimental diets
described in Materials and Methods

?Values are means of 8—10 aminals = SE and those in the same
column with different superscript alphabets are significantly diffe-
rent at p <0.05.

"Five groups of rats were fed the respective experimental diets
described in Materials and Methods

?Values are means = 7—9 animals = SE and those in the same
column with different superscript alphalbets are significantly diffe-
rent at p<0.05
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Table 5. Effects of various seaweed powders and Eisenia bicyclis (EB) extract and EB pill on the level of serum GOT, GPT, BUN and

albumin in rats after 4 weeks of the 1st and 2nd diet experiments

Diet Expt Group” GOT U/ GPT (UM BUN (mg/dh Albumin (g/dl)

Ist Control 60.9 + 137 162+ 1.9™ 26.8 + 0.9° 39 01"
ALG 56.9 + 1.4® 142 + 2.1 21.6 £ 0.6° 3.6+ 04
UP powder 575+ 1.5° 17.0 + 2.0 25.0 +0.9° 39+ 0.1
LJ powder 599 +1.8° 173+1.8 273+ 1.4° 3.6+ 0.1
ES powder 553 + 1.4%® 127 £ 1.4 281 +1.1° 3.4+ 0.1
EB powder 524 +1.7° 130+ 1.2 26.0 +0.7° 38+ 0.1

2nd Control 62.6 + 1.5° 17.2 +2.0° 26.0 + 0.6° 3.9+0.1%
EB powder 534+ 1.6° 143 +1.5% 24.6 £ 0.7° 38 0.1
EB water Ext 58.4 + 2.3° 17.7 £ 20° 21.0 +0.8° 39 +0.1
EB ethanol Ext 57.6 + 2.4%® 157 £ 1.8° 24.6 +0.8° 38 +0.1
Seaweed product 54.6 + 1.6® 127 £ 1.2° 245 + 0.8° 3.7 £ 0.1

"Control: no seaweed or seaweed extract, ALG: 2% alginic acid, UP powder: 8% Undaria pinnafifida powder, LI powder: 10%
Laminaria japonica powder, ES powder: 10% Eckionia stolonifera powder, EB powder: 10% Eisenia bicyclis powder, EB water and
ethanol Ext: 5% each exiract, and EB pilt: 5% formulated mix described in Table 1 in diets

*Values are means of 8~10 animals * SD in the 1st and of 7—9 animals in the 2nd diet experiments and those in the same column with
different superscript alphabets are significantly different on the same set of diet experiment at p<0.05

NS: not significant
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TEL 5ol Ui B3EE (EB water Ext)o] <3}
ot oA o 74319tk 84 albumin 558 H2E9)

nmol MDA/mL

ALG UpP L ES EB
4—— Powder ———p

Control
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Control

EB powder EBwater Ext EBethanol Ext  EB pill

Fig. 1. Effects of various seaweed powders (A) and Eisenia bi-
cyclis (EB) extract and EB pill (B) on the level of serum TBARS in
rats fed high fat-cholesterol diet. A: Six groups of rats were fed
the control and alginic acid diefs and four kinds of seaweed
powder dietfs in the 1st diet experiment. B: Five groups of rats
fed the respective diets in the 2nd diet experiment (B) descri-
bed in Materials and Methods. 1,2) Values are means of 8—10
animals + SD in the st diet experiment (1) and of 7-9 animals
in the second diet experiment and those different superscript
alphabets are significantly different at p < 0.05 in the 1st and
2nd experiment, respectively.
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