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Protective Effect of Linear Oligosaccharides and Hydrogenated Linear
Oligosaccharides on the Thermal Denaturation of
Chub Mackerel Myofibrils*!

Makoto Miura,*?> Akio Nishimura,*?* and Toshinori Takayanagi*®

The protective effects of linear oligosaccharides and hydrogenated linear oligosacharides on
thermal denaturation of crub mackerel myofibrillar proteins at 35°C and at pH 7.5 were
studied by measuring the apparent rate constant of inactivation of their Ca-ATPase.

It was found that the protective effects of linear oligosaccharides (DE 45, DP, 2.7) and
hydrogenated linear oligosaccharides (DP, 2.7) were similar to those of sucrose and p-sorbitol.
It was also suggested that the mean number of equatorial hydroxy groups, the mean degree
of polymerization, and the distribution of degree of polymerization in the oligosaccharide
molecules were important factors for evaluation of the protective effect against thermal denatura-

tion of the myofibrillar proteins.
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Fig. 1. Effect of linear oligosaccharides and hydrogenated linear oligosaccharides on Ca-
ATPase activity of chub mackerel myofibrils on heating at 35°C.
O, control; >, 1.0 M meso-erythritol; +, 1.0 M p-sorbitol; [, 1.0 M linear ohgosaccharldes

®, 1.0 M hydrogenated linear oligosaccharides.
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Fig. 2. The apparent rate constant for inactivation of myofibrillar Ca-ATPase as a function
of concentration of linear oligosaccharides and hydrogenated linear oligosaccharides.
B, hydrogenated linear oligosaccharides; [, linear oligosaccharides; -+, D-sorbitol; >, meso-

erythritol.
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Table 1. The protective effect of polyols against
thermal denaturation of myofibrillar proteins

Protective effect

Solute

/
By B30
Glucose 0. 67%° 3.72
Maltose 0. 63*° 1.84
Sucrose 0.77%5 2.25
Maltotriose 1.07%% 2.12
Linear oligosaccharides*® 1.26 2.14
Glycerol 0.08*° 0.87
meso-Erythritol 0.40 2.40
Xylitol 0. 46%° 3.03
D-Sorbitol 0.68 3.04
Lactitol 1.04%5 3.02
Hydrogenated linear 1.57 2.55
oligosaccharides*¢

*1  Protective effect against the inactivation of myofibrillar
Ca-ATPase. This parameter is the slope of linear
relation between log K versus polyol concentration (M)
as shown in Fig. 2.

*2  Calculated on the basis of percent concentration (w/v).

#3  Oligotose; DE 45, DF, 2.7, MW, 450.

*4  Oligotose H-70; DP, 2.7, MW,, 462.

*5  From T. Oizumi ef al.: Nippon Suisan Gakkaishi, 47,
901-908 (1981).
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Dependence of E on the mean number of equatorial OH groups per saccharide

E values are quoted from the data in Table 1.
* glucose; O, maltose; O, sucrose; @, maltotriose; M, linear oligosaccharides.
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Fig. 4. Plots of E as a function of the number of OH groups per linear polyol and poly-

hydric alcohol molecules.

E values are quoted from the data in Table 1. -
-+, glycerol; >k, meso-erythritol; O, xylitol; [, p-sorbitol; @, lactitol; M, hydrogenated linear

oligosaccharides.
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