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To study the effect of alginic acid on modulation of the aging process, Sprague-Dawley
(SD) male rats were fed the diets containing 0, 3, 6 and 9% alginic acid isolated from
brown algae(Undaria pinnatifida) for 16 weeks. The effects of alginic acid on body weight,
malondialdehyde(MDA) content, peroxidizability index, cholesterol and phospholipid levels,
cholesterol/phospholipid(Ch/Ph) molar ratio, and fatty acid compositions in liver
membranes were investigated.

Increasing alginic acid level in diets did not alter food intakes but effectively decreased
body weights gain{p<0.01~0.005). Malondialdehyde(MDA) contents of diets containing 6
and 9% alginic acid were effectively decreased in ranges of 54.1~43.0% in mitochondria,
and 65.5~87.7% in microsome compared with 100% of control group. Cholesterol levels
of all diets containing alginic acid were significantly decreased in ranges of 87.0~72.3%
in mitochondria, and 874~68.1% in microsome compared with 100% of control group.
Phopholipid levels in microsome were significantly decreased by diets containing 3 and 6%
alginic acid but Ch/Ph molar ratios in both membranes were decreased by diets containing
3 and 6% alginic acid. Increasing alginic acid level in diets significantly decreased total
fatty acid but effectively increased linoleic acid in microsome except for diet containing
9% alginic acid. These data on liver membranes suggest that alginic acid added to diets
can modulate the physiological changes in the aging process.

Key Words: mitochondria, microsome, malondialdehyde(MDA), peroxidizability index,
alginic acid, cholesterol, phospholipid, Ch/Ph molar ratio
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Table 1. Effect of alginic acid on body weight, food-intake and feed efficiency for 16 weeks
Exp. diets Body weight gain Food intake Feed efficiency*
LA 25-0 1365 g (100.0%) 2,113 g (100.0%) 6.46 (100.0%)
LA 20-3 1223 g € 89.6%)° 2,032 g ( 962%) 602 ( 932%)
LA 15—6 958 g ( 702%)° 2,156 g (102.0%) 445 ( 689%)®
LA 10-9 69.1 g ( 50.6%)° 2,173 g (102.8%) 318 ( 49.2%)®

% LA is ratio(%) of lipid and alginic acid added in diets. *Feed efficiency: Body weight gain(g)/food
intake(g) X100. a: p<0.01; b: p<0.005 compared with control group.
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Table 2. Effect of alginic acid on lipid peroxidation in membranes for 16 weeks

Exp. diets Mitochondrial fraction Microsomal fraction
LA 25—0 39.76 + 1.89*(100.0%) 2956 + 4.75(100.0%)
LA 20-3 3357 + 163 ( 84.4%) 30.07 + 2.04(101.7%)
LA 15-6 2152 = 1.73 ( 54.1%)** 19.36 + 2.64( 65.5%)**
LA 10—-9 17.11 = 153( 43.0%)* 2592 + 1.31( 87.7%)**

% LA is ratio{%) of lipid and alginic acid added in diets. *Malondialdehyde content(n mole/mg
protein) **p<0.005 compared with control group.
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*p<0.01; **p<0.005 compared with control group(LA25.0)
Fig. 1. Effect of alginic acid on lipid peroxide in serum
for 16 weeks.
% LA is ratio(%) of lipid and alginic acid added
in diets.
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Table 3. Effect of alginic acid on cholesterol, phospholipid and Ch/Ph molar ratio for 16 weeks

Alginic acid supplemented(% )

Membranes
LA 25—0 LA 20—3 LA 15-6 LA 10—9
Mitochondria
Cholesterol(mg/g pro.) 70.96+7.06 61.73+4.83 55.02+5.21 51.32+4.57
(100.0%) (87.0% )* (775% )** (723% )**
Phospholipid(mg Pi/g pro.) 13.65+1.87 12.31+1.49 12.57+1.39 12.19+1.98
(100.0%) (902%) (92.1%) (89.3%)
Ch/Ph molar ratio 0.43(100%) 041(95.3%) 0.36(83.7% )* 0.35(81.4% )*
Microsome
Cholesterol(mg/g pro.) 58.37+567 51.03+6.95 39.71+2.51 39.74+6.00
(100.0% ) (87.4%)* (68.0% )** (68.1% )**
Phospholipid(mg Pi/g pro.) 17.87+1.67 15.09+2.10 14.87+1.26 16.31+1.03
(1000%) (844%)* (832%)* (91.3%)
Ch/Ph molar ratio 0.27(100% ) 0.28(103.7%) 0.22(81.5% )* 0.20(74.1% )**

% LA is ratio(%) of lipid and alginic acid added in diets.
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Fig. 2. Effect of alginic acid on various fatty acids in liver microsome.
% LA is ratio(%) of lipid and alginic acid added in diet. *p<0.05; **p<0.005 compared with control group.
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