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Effect of Porphyran Isolated from Laver, Porphyra yezoensis
~on Calcium, Magnesium and Potassium Contents
in Hyperlipidemic Rats
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Effect of the ingestion of porphyran extracted from Porphyra yezoensis on calcium, magnesium and potassium
contents in serum and tissue was investigated using hyperlipidemic and hypercholesterolemic rats. The contents
of calcium, magnesium and potassium in serum of rats fed porphyran for four weeks were higher than those
of the control group. The contents of calcium and potassium were decreased with increasing a porphyran level
while magnesium content was increased. Liver calcium contents in an 1% porphyran group were significantly
(p <0.05) higher than those in the control group, and magnesium contents in a 10% porphyran group were
higher than those in the control group. Kidney calcium and magnesium contents in rats fed porphyran were
significantly (p <0.05) high compared with the control group. However, potassium content in kidney was increased
as a porphyran level was increased in diet. Spleen calcium and potassium contents were significantly lower
in the porphyran groups than those in the control group. Rats fed the 5% porphyran diet had higher magnesium
content in spleen than any other diets. The results showed that diets supplemented with several porphyran levels
had variable effects on the contents of calcium, magnesium and potassium in serum and tissue of hyperlipidemic

rats.
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Table 1. Experimental design for animal experiment
Group Dietary food

Normal  Corn oil 15%

Control  Lard 15%+Cholesterol 1%+Sodium cholate 0.25%
1% PD Control + Porphyran 1%

5% PD  Control + Porphyran 5%

10% PD Control + Porphyran 10%
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Table 2. Composition of experimental diet
(g/100 g)

1% 5% 10%

Ingredients Normal Control DY PD PD
Corn starch 25 2375 22,75 18.75 1375
Sucrose 30 30 30 30 30
Casein 20 20 20 20 20
Corn oil 15 - - - -
Lard - 15 15 15 15
Cellulose® 5.0 50 50 50 50
Mineral” 3.5 35 35 3.5 3.5
mixture
Vitamin® 1.0 1.0 1.0 1.0 1.0
mixture
Methionine 0.3 0.3 0.3 0.3 0.3
Choline 0.2 0.2 0.2 0.2 0.2
bitartrate
Cholesterol - 1.0 1.0 1.0 1.0
Sodium cholate - 025 025 0.25 0.25
Porphyran - - 1.0 5.0 10.0

Y See table 1; 2 Cellulose: Sigma Co., Ltd. U.S.A
¥ AIN Mineral mixture; ¥ AIN Vitamin mixture
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Table 3. Proximate composition of Porphyra yezoensis
(g/100g)
Sampling Mois- Carbohy- Crude Crude Ash
date ture drate protein fat

1999.12. 5 9.8 37.7 40.9 0.4 11.2
2000. 1. 5 10.0 38.1 40.4 0.5 11.0
2000. 2. 5 9.4 40.3 36.5 0.6 13.2
2000 3. 5 9.2 44.7 321 0.6 13.4
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Table 4. Levels of calcium, magnesium and potassium of
the experimental diets

(ppm)

Groupl) Ca Mg K

Normal 2.23 27.68 64.01
Control 2.21 26.16 67.39
1% PD 2.55 28.29 86.88
5% PD 2.73 42.68 92.43
10% PD 2.84 56.44 121.34

"V See Table 1.
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Table 5. Contents of calcium, magnesium and potassium
of serum in rats fed the experimental diets

(ppm)
Group” Ca Mg K
Normal  17.95+ 2.07° 49.174£502° 27.67+2.04°
Control 3195+ 1.57° 36.50+1.68 23.84+305°
1% PD 106.48+15.38° 42.04+2.14° 34.40+320°
5% PD  49.41+£10.81° 45.56+2.78" 32.53+261%
10% PD  41.87+ 504> 4727+430° 31.37+1.89°

" See Table 1. » Mean£SD. (n=9)

¥ Means in the same column not sharing the same superscript
letters are significantly different (p<0.05).

Table 6. Contents of calcium, magnesium and potassium
of liver in rats fed the experimental diets

Table 7. Contents of calcium, magnesium and potassium
of kidney in rats fed the experimental diets

(ppm)
Groupl) Ca Mg K
Normal 102.03+11.41°"Y 22993+34.60° 1,019.23+103.01°
Control 32,184 4.81%°  148314£3951°  701.31% 31.83°
1% PD 5653+ 454> 2089142116 82982+ 22.62°
5% PD  5223+461° 188.65+£1212°  641.32% 17.24°
10% PD  57.88+8.56" 200.78+£26.28"  440.32+ 2629°

Y See Table 1. > Mean*S.D. (n=9)
» Means in the same column not sharing the same superscript
letters are significantly different (p<0.05).

Table 8. Contents of calcium, magnesium and potassium
of spleen in rats fed the experimental diets

(ppm) (ppm)

Group" Ca Mg K Group” Ca Mg K

Normal 28.63+2.84" 256.39+18.66° 342.54+36.87 Normal 6927+ 584°  232.77+21.85" 245.43%£22.54°
Control 12.07+2.29° 18437+ 17.31° 275.54i22.40b Control 7093+ 11.46 223.81+20.36° 178.98+13.67°
1% PD 16.91+£1.48" 19455+ 7.90° 199.64+ 9.80° 1% PD 3383+ 7.60° 22747+ 827° 198.41+1239"
5% PD 14.13+233° 187.02+19.90" 259.63+17.05° 5% PD 3090+ 821°  252.05+20.98 169.61+ 10.34°
10% PD  14.00£229° 260.60+£26.66" 338.00+£22.52° 10% PD 51890+ 6.09° 221.34+13.05° 146.594 11.94°

! See Table 1. ¥ Mean+S.D. (n=9) D See Table 1. * Mean+S.D. (n=9)

¥ Means in the same column not sharing the same superscript
letters are significantly different (p<0.05).
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