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Effect of Sodium Alginate on Change in the State of Water and
Protein Denaturation Accompanied with Dehydration of Fish Myofibrils

Hiroshi Motomura,!* Yukinori Nozaki?

YOmura-Jyonan Senior High School, Nagasaki 866-0835, 2Faculty of Fisheries, Nagasaki University, Nagasaki

852-8521, Japan

We added sodium alginate (Na-Alg) from three kinds of the brown algaes to lizard fish myofibrils (Mf) and
evaluated its effects on the state of water and the denaturation of Mf associated with dehydration.

Na-Alg had the effects of increasing the monolayer and multilayer water around Mf, decreasing water activi-

ty, and also had inhibitory effects on Mf dehydration. The inhibitory effects were markedly correlated with the

state of the water.

These results suggested that Na~Alg inhibits dehydration-induced denaturation of Mf by stabilizing water

around Mf.
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Table 1. Average molecular weight (Mn), average
degree of polymerization (DP), and M/G ratio of sodi-
um alginate from hijiki, wakame and konbu

Mn DP M/G
Hijiki 20.342 103 1.68
Wakame 44.834 226 2.19
Konbu 44,363 224 2.05

M/G, Mannuronic acid: guluronic acid ratio.
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Fig. 1. Effect of sodium alginate (Na-Alg) on desorp-
tion isotherms of lizard fish myofibrils at 20°C. Na—Alg
added is 6 g (dried matter) to 100 g of myofibrils.
Control is myofibrils in the absence of Na-Alg.
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Table 2. A comparison of the amount of monolayer
water estimated by BET analysis, monolayer water
estimated by Bull’s analysis and sorption surface area
from desorption isotherm at 20°C for lizard fish my-
ofibrils added 6% of various sodium alginates

Monolayer Multllayer
System  wwater (M,)  Water (My) MM S9!

Control 6.5*2  0.069*3 16 4*¥20.196*3 252 0.24
Hijiki 13.5  0.156  24.8  0.329 1.83  0.55
Wakame 12.3 0.141 26.0 0.351 2.11 049
Konbu 9.7 0107 18.0 0.219 1.85 0.38

*1 Sorption surface area (m?/mg) of sample.
*2 Moisture content (g/100 g of sample).
*3 Moisture content (g/g of dried matter).
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Fig. 2. Effect of sodium alginate (Na-Alg) on change
in myofibrillar Ca—ATPase activity of lizard fish my-
ofibrils during dehydration process. Ca—ATPase activ-

ity of the myofibrils during dehydration process indi-
cated as a relative (%) to that before dehydration.
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