J. KOREAN SOC. FOOD NUTR.
15 @ 17~23 (1986)

RIYFmEO| Fel FF Y miFel IEEREN niXl= &

ZWLTRE ROEREF
(19861 124 10¢ A

Effects of Undaria Pinnatifida on Serum and
Liver Lipids in Rats

Jai-Kum Hahn and Jin-Bog Koh

Dept. of Food and Nutrition, Pusan Women's University
(Received December 10, 1986)

Abstract

This study was designed to observe the effect of Undaria Pinnatifida (U.P.) Powder
on serum and liver lipids concentration in rats. Adult male rats of Sprague-Dawley strain
were divided into four diet groups: one control diet and the other three diets in which
U.P., powder was mixed with the control diet at the rate of 19, 2% and 3% respectively.

The results of the above observation were as follows:

Serum and liver total lipids in 3% U.P. group were lower than those in control group
at the 6th week. There was no difference in serum and liver total cholesterol among the
diet groups. '

Serum HDL-cholesterol and HDL-cholesterol per total cholesterol ratio in 3% U.P
group were higher than those in control group at the 3rd and 6th week.

Serum triglyceride in 3% U.P. group was significantly lower than that in control group
at the 3rd week. Serum phospholipid in 19% U.P. and 3% U.P. group was significantly
lower than that in control group at the 3rd week, but there was no difference among them

at the 6th week.
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Table 1. Composition of control diet

Componeﬁts Mixed ratio
Rice highly milled 34.0
Barley milled 35.0
Fish flour(Englaulis Japonicus) 10.0
Whole milk 10.0
Soybean oil 8.0
Salt mixture*! 1.0
Vitamin tablet*2 1.0
Cellulose*? 1.0

Total 100.0

*1; Composition of salt mixtures(g/100¢)
Ca-lactate 35.15¢, Ca(H.P0,),-H,0 14. 609,
K.HPO, 25.78g, NaCl 4.61g, MgSO,s(anhy-
drous) 7.19¢, Fe-citrate 3.29g. NaH,PO,-
H.0 9.383.

Composition of Hexa vitamin(Manufactured
by Yu Han Corporation, Seoul, Korea.},
Each tablet contains Vitamin A 5,000IU,
Vitamin B, 2mg, Vitamin B, 3=¢, Vitamin
C 75mg, Niacin amide 20mg, Ergocalciferol
400IU.

Ethyl Cellulose, Hayashi Pure Chemical
Industries Ltd. Japan.

*2-
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Table 2. Proximate composition in experimental diets (%)

: Crude Crude Crude Carbo- Crude
groups Moisture protein fat ash hydrates fiber
Control*! 8.55 15.15 15.50 4.50 54,28 2.02
1% U.P,*2 8.65 15.30 15.38 4.75 53.88 2.04
2% U.P.* 8.80 15.56 15.06 4.95 53.57 2.06
3% U.P.* 8.95 15.61 14.85 5.15 53.36 2.08

*1: Feeding of control diet

*2: Feeding of control diet mixed with 1% Undaria Pinnatifida (U.P.) powder
*3: Feeding of control diet mixed with 29 Undaria Pinnatifida (U.P.) powder
*4: Feeding of control diet mixed with 3% Uudaria Pinnatifida (U.P.) powder
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Table 3. Body and organ weight in rats fed exprimental diets for 3 and 6 weeks(g)

Feeding

h Diet Final body . s : . o

;(f\ggg) groups* weight Liver weight Kidney weight Spleen weight
Control 35214 11.84-0.34 2.64%0.10 0.65+0.01

3 Week 1% U.P. 348419 10.4£0.51 2.60£0.12 0.6410.02
2% U.P. 372411 11.740. 34 2.5440.10 0.6140.02
3% U.P. 396+11 11.14£0.33 2.732:0.04 0.59£0.03
Control 38520 10.4%0.62 2.5840.11 0.594-0.03

6 week 19% U.P. 3891+ 6 11.7-0.06 2.6640.09 0.5740.04
2% U.P. 427+ 14 12.4+0.81 2.81%0.17 0.6110.03
3% U.P. 392+11 11.040.34 2.587-0.09 0.56:0. 04

* See table 2.

Mean+-SEM(n=6)
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Table 4. The concentration of total lipid in wet liver and serum of rats fed
experimental diets for 3 and 6 weeks

Feeding Total lipid
period Diet group*
(week) mg/g of liver mg/whole liver ng/100m¢ of serum
Control 38.211.4 451422 295.41+23.4
3 1% U.P. 36.3+1.5 377421 241.71+28.4
2% U.P. 36.011.8 406125 269.2+18.1
3% U.P. 37.141.4 411122 241.012.9
Control 39.1=1.9 40724 268.1+18.7
6 1% U.P. 38.44-1.4 4504-20 258.34:20.5
2% U.P. 36.64-1.3 4654-41 268.31+16.1
3% U.P. 34.3+1.9 378120 244.6+19.3

* See table 2, Mean+SEM(n=6)

Table 5. The concentration of cholesterol in wet liver and serum of rats fed
experimental diets for 3 and 6 weeks

B . HDL-
F;ee?il:f Diet Total cholesterol cholesterol Ratio**
group® mg/¢ of mg/whole mg/100mé ng/100me (%)
{week) liver liver of serum of serum
3 Control 4.5440.34 53.2£3.4 60.8+2.5 33.3+2.0 54.9%3.0
1% U.P. 4.44-4-0.14 46.242.7 56.813.1 36.3+2.2 63.91£3.1
2% U.P. 4.384-0.28 48.4+2.5 67.0%£2.9 36.774:3.0 54.8+3.9
3% U.P. 5.58+0.25 61.8+2.54f 58.4+3.0 38.2+1.8 63.6+3.5
6 Control 5.75%0.35 59.644.2 60.4+3.5 31.4%1.9 51.9%3.1
1% U.P. 6.05:20.19 70.7%+2.9 66.514.0 33.3x£1.4 50.3%2.4
2% U.P. 5.884+0.15 74.0+4.5 59.9%2.0 34.911.8 58.6--3.5
3% U.P. 5,634+0.23 62.2+3.3 60.0+3.0 35.3+1.4 58.8+3.0

* See table 2. Mean+SEM(n=6).
*%* HDL-cholesterol/Total cholesterol ratio.
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Table 6. The concentration of triglyceride and phospholipid in serum of rats

fed experimental diets for 3

and 6 weeks

Fetang period piet groups o0/ 10058 o Sepm ro 1000 ot serum
Control 164.3+14.8 117.6+6.8
3 1% U.P. 132.9+12.4 91.545.2°
29 U.P. 181.4+14.9 111.8+4.5°
3% U.P. 96.0+ 9.38% 96.8+3.8%
Control 161.8+10.8 108.1+4.9
6 1% U.P. 159.9+14.9 119.9+8.6
29% U.P. 156.1+14.9 102.8+3.2
3% U.P. 133.0+ 8.1 104.5+4.9
* See table 2. Mean-+SEM(n=6) '

Significantly different from control group (a, p< 0.05, b, p<0

(c, p<C0.05)

.01) and 1% U.P. group



22 % B EH

BEL 3% sldATel dkde vtz
EEEY BE 2957 9Tz 44,

Phospholipidi&fEx =l 2% ¢l sl 338 1%
2 3% vlgAAEL R (P<0:05)2v, 2% 7l
AT A2 st 9% AL v
o]x) @gtom GEelE & ARl W& At

WECMNDE®e A mi - phospholipid:
EELERY o £¢ 48¢ g sgou
EFMTWOE BERAEAY 4 & 8% ngd
2 sgch. 283 BESOL BAHESRH 9
AL Bt dgdvtn SQm, A%e Hae
2 @ A¥oAE Tripathy3®e BEHEAY

o 48E ngtE ®BESoE ¥ oA —K
A fHe QA Eam Yo

# B

NG44 Fd FE REABE AFXsznz iz
Aolaf wQRutg 1%, 2% ¥ 3% FFoLE FH
sk Aol BT AL 6AM @\FESA K
4 mFFRERES RES o b Z 2 #
2E 445,

F 2 miEd BEES 6GERAaRAA dzz
o tate] 3% "l A ATl 94 e ERE
ot 2 BEE 9.0} total cholesterol-2-
Hz s} vlGPAATe] v AFE Bgn.

1%+ HDL-cholesterol-& vw]g A slo] Wz
Zag 94 9 2R oY =2 BRES
2 gz, HDL-cholesterold] w]gt total choleste-
rold] WA&AE 3% WGHATe] AzTd vy
3 EFL N EE n4.

@+ triglyceridelffE = iz F o sl 33
WBERdA 3% nldAEel Fga(pL0.0D)
CEBAFAAT R4 ERE ol 3% 09
AsFo] @okel. =28l = phospholipids Wl 27
ol tesle 38l 1% R 3% vgATo]l ¥
o (p<0.05) 6BIRAREANAE & AR
%% AL 214,

2 E XM

1. Chang, M.L.W.
Nutr., 106, 1562 (1976).
2. Carroll, K,K,, Govannetti,

and Jhonson, M.A.: J.

P.M., Huffer,

10.

. Kobatake,

B O BEEEAREEE
M.W., Moase, O., Roberts, D.C.K. and
Wolf, B.M.: Am. J. Nutr., 31, 1312
(1978).

Chang, Y.K. and Youn, H.].: Korean J.
Nutr., 17, 253 (1984).

Bang, H.O. and Dyerberg, J.: Acta Med,
Scand. 192, 85 (1972).

Dyerberg, J., Bang, H.O. and derne,
N.: Am. J. Clin, Nutr., 28, 985 (1975).
Bang, H.O., Dyerbery, J.H. and Hjorne,
N.: Acta Med. Scand., 200, 69 (1976).
Von Lossonczy, T.O., Ruiter, A., Bron-
sgest-Schout, H.C., Van Gent, C.M. and
Hermus, R.J.J.: Am. J. Clin, Nutr., 31,
1340 (1978).

Flynn, M. A., Donald Naumann, H., Nolph,
G.B., Krause, G. and Ellersieck, M.: Am.
J. Clin, Nutr., 35, 935 (1982).

Y., Saito, M., Hirahara, F.,
Ikegami, S. and Innami, S.: Jap. J.
Nutr., 40, 311 (1982).

Hishinuma, XK. and Kimura, S.: J. Jpn.
Soc. Nutr. Food Sci., 37, 19 (1984).

11. O’'Brien, B.C. and Reiser, R,: Am. J.
Clin. Nutr., 883, 2573 (1980).

12. Goldberg, A.P., Lim, A. and Kolar, J.B.:
Atherosclerosis, 43, 355 (1982).

13. Sacks, F.M., Breslow, J.L., Wood, P.G.
and Kass, E.H.: J. Lipid Rse., 24, 1012
(1983).

14, ZEE - ERE - FRE - #RT - AR,
5 (2), 129 (1960).

15, HRT - EHFE  BBEE, 1, 55 (1960).

16. Fringes, C.S. and Dunn, R.T.: Am. J.
Clin. Path,, 53, 89 (1970).

17. AT - o) F4 - [RIRBER, SXit,

p. 107, (1981).

18. Lowry, O.H. and Passonneau, J.V.: Afl-
exible system of enzymatic analysis, New
York, Academic Press, p.186 (1972).

19. Finley, P.R., Schifman, S.R., Williams,

J. and Lichti, D.A. : Clin, Chem., 24, 931
(1978).



Vol.

20. Mann, G.V,,

21,

22.

23.

24.

25.

26.

27.

15, No.4 (1986)

Andrus, S.B., Mcnally, A.
and Stare, F.J.: J. Exp. Med., 98, 185
(1953).

Fillios, L.C. and Mann, G.V.: Metabolism,
3, 316 (1954).

March, B.E. and Biely J.: J.
105 (1959).

MR - 280 BRITER, 18(1D), 13
(1975).

Nicoll, A., Miller, N.E. and Lewis, B.:
Adv, Lipid Res., 17, 53 (1980).
s.C.,

Nutr., 69,

Hjermann, 1., Enger, Helgeland,

A., Holme, I,, Leren, P. and Trygg, K.: :

Am. J. Med., 66, 105 (1977).
Sacks, F.M., A. and Castelli,
W.P.: JAMA, 246, 640 (1981).
J.M.A., Katan, M.B., West,
C.E. and Hautvast, J.LA.T.: Am, J. Clin.

Donner,

Van Raaij,

28.

29.

30.

3l

32.

33.

4.
35.

Ul Hmfagel 449 F 2 il BEREC -A: B8 23

Nutr., 35, 925 (1982).

Neves, L.B., Clifford, C.K., Kohler, G.O.
and Fremery, D.E.: J. Nutr., 110, 732
(1980).

Hevia, P., Chary, R.A. and Visek, W.].:
Nutr. Rept. Intl., 20, 539 (1979).
Shorey, R.A., Baran, B., Lo, G.S. and
Steinke, F.H.: Am, J. Clin. Nutr,, 34,
1769 (1981).

Flynn, M.A., Heine, B. and Nolph, G.B.:
Am. J. Clin. Nutr., 34, 2734 (1981).
G.M. and Jarowski, C.J.: J.
Nutr., 110, 1194 (1980).

WHCNMNDETF - BARE - #A8E - FH#
e 8% L ERE, 26, 431 (1973).

HEIEA : BAEE, 60, 820 (1971).

K., Lotero, H. and Bolanose,
O.: Am. J. Clin. Nutr., 23, 1160 (1970).

Torre,

Tripathy,



