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Abstract

This study investigated the effect of porphyran drink extracted from Porphyra yezoensis on serum and
liver cholesterol contents in hypercholesterolemic rats. We divided rats into 5 diet groups; normal diet, control
diet fed high cholesterol diet, 1% porphyran drink diet with control diet (1% PD), 2% porphyran drink diet
with control diet (2% PD), 3% porphyran drink diet with control diet (3% PD). Food intake was not sig—
nificantly different among groups, but weight gain was significantly lower in porphyran drink group (1%,
3%) than control group. Liver weight was significantly lower in 3% porphyran drink group than control group.
Serum triglyceride and total cholesterol contents were significantly lower in porphyran drink group than control
group. Serum HDL-cholesterol contents was elevated as porphyran drink intake level increased. Hepatic tri-
glyceride and total cholesterol concentrations were significantly decreased in porphyran drink group compared
to control diet. These results suggested that addition of porphyran drink in hypercholesterolemic rats has
an effect on the improvement of serum and liver cholesterol.
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Table 1. Experimental design of animal experiment

Dietary Dietary food Num}o er

group of animal

Normal Basal diet+ water 8

Control High cholesterol diet+ water 8

1% PD High cholesterol diet +Porphyran drink 1% 8

2% PD High cholesterol diet +Porphyran drink 2% 8

3% PD High cholesterol diet +Porphyran drink 3% 8
Table 2. Dietary compositions (%)

Ingredients Basal diet” High cholesterol diet

Casein 20.0 20.0

Cornstarch 15.0 15.0

Corn oil 5.0 50

Sucrose 50.0 475-

Cellulose 5.0 50

Mineral mixture” 35 35

Vitamin mixture” 10 10

DL-Methionine 0.3 0.3

Choline bitartrate 0.2 0.2

Cholesterol - 2.0

Na-cholate - 05

Kcal/g 2857 28.57

VAIN-76 (Journal of Nutrition, 110: 1726, 1980).
PMineral Mix #200000.
itamin Mix #300050.
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Table 3. Food intake, weight gain and food efficiency ratio
of rats fed the experimental diets

Groupl) Food intake Weight gain Food efﬁ‘ciency
(g/day) (g/day) ratio
Normal 17.84+036"™% 6711048 037003
Control 17.65+0.70 6.9210.64° 0.40+0.03
1% PD 16.77+0.30 6.11+059™  0.3710.04
29 PD 1821£1.35 6.87+0.86° 0.36+0.07
3% PD 17361185 5.82+0.63 0.33£0.02

YSame as Table 1.

“Mean=SD (n=8).

¥Not significant.

“Means in the same column not sharing the same superscript
letters are significantly different at p<0.05.
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Table 4. Weight of internal organs of rats based on 100 g
of body weight after feeding the experimental diets
(g/100 g B.W)

Group"  Liver Heart Kidney Spleen

Normal 3630587 0.31+0.02%% 0.72+0.06° 0.2220.03"
Control 5.75%032° 0324001  0.74+0.04 0.24%0.03
19% PD 5621£026° 0331003 073+£0.05° 0.23£0.03
29 PD 5621028 0311002 0.71£0.02° 0.25%0.03
3% PD 5.19+025° 033+003 0781004 025+0.04

YSame as Table 1.

~)Mean“FSD (n=8).

YMeans in the same column not sharing the same superscript
letters are significantly different at p<0.05.

9 e

Not Significant.
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Table 5. Contents of triglyceride, total cholesterol, HDL~cholesterol in serum of rats fed the experimental diets

Group'’ Triglyceride (mg/dL) Total-cholesterol (mg/dL) HDL-cholesterol (mg/dL) NG

Normal 50.37 2 7.797° 102.68+22.80° 60.74+9.26° 0.7510.23°
Control 70.90*11.68° 589.17+96.61° 31.29+4.94° 17.5943.04
1% PD 52.17+6.43° 49451 £69.75° 4495+3.48" 10.09+1.90°
29% PD 4555+6.43% 441.22+33.20° 51.98+6.07° 75610.88°
3% PD 4237+2.32° 441.80+29.54° 68.30£7.43 5.4010.70

})Same as Table 1.
“MeantSD (n=8).

PMeans in the same column not sharing the same superscript letters are significantly different at p<0.05.
YAl (Atherogenic Index): Total cholesterol—HDL-cholesterol/HDL-cholesterol.
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Table 6. Contents of triglyceride and total cholesterol in
the liver of rats fed the experimental diets

0 Triglyceride Total cholesterol
Group (mg/g of tissue) (mg/g of tissue)
Normal 4976 +1357°% 7.25+1.18
Control 144.01 £27.13 19.00+543°
1% PD 124.38+19.11° 834+005"
2% PD 11032475 8.09+1.64"
3% PD 91.63+8.56° 8.08+1.46

i)Same as Table 1.

“Mean+SD (n=8).

9Means in the same column not sharing the same superscript
letters are significantly different at p<0.05.



Porphyran &8 F7} 23 2HE

o

1 7H = A vrebyt 2, porphyran - 872
Lol A} 52 2 Wolx] §-251A) A el
Aol 7t itk

0

e

FO

B AT Aol FE3%
Sprague-Dawley#] 31 %‘
FEZY2EHE A o] oﬂ iigﬂ/\gﬂi Alo] o] 1, 2, 3%
porphyran €28 457} Folsle] Gz} k9] Aups) 2
e & TS 34 A9 o3 2o A FE S4A
)t Z2F e au Stk A v R TelA EA
el 2w, porphyran & 872 & FH.o} 52814 Uk
2o, ol AHFFo] FLFE v oA A a2 el
ot ¥4 % HDL-Z8 2H & §3-& gl 713 3
bk o v porphyran €834 # 50] Fold 5 E Folx
= A% Bk 3] FAAGY F FHayE 7
A A] B Z7-o Bl porphyran &
o3 F2 e e o) 5

e 2401 % AR A7 AF A Dol
4

r°"

%3} porphyran
Z] i &S

it

& g5 ke 94 A
FFe] AL E3oh ol

P~
T

rak

=
[Lm

1. Jimenez-Escrig A, Goni-Cambrodon I. 1999. Nutritional
evaluation and physiological effects of edible seaweeds.
Arch Latinoam Nutr 49. 114-120.

2. Nishizawa K. 1989. Physiological substances of seaweeds.
Food Develop 24: 54-58.

3. SRR, BROCTE 1997, Yo 3 Eay
M. BIEEIE, ®E. p 60-73.

4. Jenkins DJ, Kendall CW, Axelsen M, Augustin LS, Vuksan
V. 2000. Viscous and nonviscous fibres, nonabsorbable and
low glycaemic index carbohydrates, blood lipids and coro-
nary heart disease. Curr Opin Lipidol 11. 49-56.

5. Leinonen KS, Poutanen KS, Mykken HM. 2000. Rye bread
decrease serum total and LDL cholesterol in men with

TR

jop]

10.

11.

12.

13.

14.

16.

17.

18.

. Nishide E, Ohno M, Anzai H, Uchida N.

FH v &5 vl 4%

e

1361

moderately elevated serum cholesterol. J Nutr 130: 164-
170.

. Thinkfood (newspaper), Newsletter 2005. 8.
. Jung KJ, Jung BM, Kim SB. 2001. Effect of porphyran

isolated from laver, Porphyra yezoensis, on lipid metabolism
in hyperlipidemic and hypercholesterolemic rats. Korean J
Food Sci Technol 33: 633-640.

1988. Extraction
of porphyran from Porphyra yezoensis Ueda F. nara-
waensis Miura. Nippon Suisan Gakkaishi 541 2189-2194.

. Koo JG, Park JH. 1999. Chemical and gelling properties of

alkali-modified porphyran. J Kor Fish Soc 32: 271-275.
SAS. 2000. SAS User’s guide: statistics. version 8.2. SAS
Institute, Cary, NC.

Joo DS, Lee JK, Choi YS, Cho SY, Je YK, Choi JW. 2003.
Effect of seatangle oligosaccharide drink on serum and
hepatic lipids in rats fed a hyperlipidemic diet. J Korean
Soc Food Sci Nutr 32: 1364-1369.

Turley E, Armstrong NC, Wallace JMW, Gilmore WS,
Mckelvey-Matin JV, Allen TM, Strain JJ. 1999. Effect of
cholesterol feeding on DNA damage in male and female
syrian hamsters. Ann Nutr Metab 43: 47-51.

Jung BM, Ahn CB, Kang S], Park JH, Chung DH. 2001.
Effects of Hijikia fusiforme extracts on lipid metabolism
and liver antioxidative enzyme activities in triton—induced
hyperlipidemic rats. J Korean Soc Food Sci Nutr 30: 1184~
1189.

Arjmandi BH, Ahn J, Nathani S, Reeves RD. 1992, Dietary
soluble fiber and cholesterol effect serum cholesterol con-
centration, hepatic portal venous short-chain fatty acid
concentrations and fecal sterol excretion in rats. J Nutr 122:
246-253.

. Kuda T, Goto H, Yokoyama M, Fujii T. 1997. Effects of

edible marine algae on cecal microflora and levels of serum
lipid in rats. Nippon Suisan Gakkaishi 63: 928-933.
Yamaguchi F, Uchida S, Watabe S, Kojima H, Shimizu N,
Hatanaka C. 1995. Relationship between molecular weights
of pectin and hypocholesterolemic effects in rats. Biosci
Biotech Biochem 59: 2130-2131.

Ide T, Horii M, Yamamoto T, Kawashima K. 1990. Con-
trasting effects of water-soluble and water-insoluble di-
etary fibers on bile acid conjugation and taurine metabolism
in the rat. Lipids 25 335-339.

Venter CS, Vorster HH, Van Der Nest DG. 1990. Com-~
parison between physiological effects of konjac-glu-
comannan and propionate in baboons fed “Western” diets.
J Nutr 1200 1046-1051.

(20053 8¢ 25 A<= 20054 109 28 A=)



