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EFFECTS OF INORGANIC ELECTROLYTES AND pH ON THE PHYSICAL
PROPERTIES OF CASEIN SODIUM AQUEOUS SOLUTION

Shoichi GOHTANI, Shinji AKIvAMA, Chikae YAMAMOTO and
Yoshimasa YAMANO

Effects of inorganic eleetrolytes and pH on the physical properties of casein sodium aqueous
solution were investigated. Both the reduced viscosity of the solution determined by an Ostwald
viscometer and the apparent viscosity measured by a cone-plate viscometer increased with an
increase of casein concentration. Viscosity was almost constant for the different shear rates and
the hysteresis loop was extremely small. In general, viscosity of 5% casein sodium solution
decreased remarkably by adding a small amount of electrolyte, reached a minimum at a certain
content of the electrolyte and increased gradually over the content. Neither optical rotatory
dispersion (ORD) nor circular dichroism (CD) of 0.2% casein solution were influenced by any
electrolytes, but the absorption change in differential ultraviolet(UV) spectrum of tryptophan and
tyrosine was observed by the addition of monovalent cation. The viscosity of 0.2% solution decreased
with a reversed sigmoid curve with the increase of pH from 6.8 to 10.5 and that of 5% solution
had a maximum near pH 9.5 in the same pH range. Negative absorption appeared at 205 nm in
ORD spectrum in the same pH increase. Absorption in UV spectrum was observed in 0.2 solu-
tion in the same pH increase and the dissociated tyrosine per casein molecule was estimated as 1.6
molecules from the absorpiion intensity. These results indicate that electrolyte changes the high
order structure of casein molecule resulting in the contraction of molecular volume and in the forma-
tion of intermolecular complex in aqueous solution and that pH change from acidity to basicity
increases random structure of casein molecule to contract the molecular volume.
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Fig.4. Effect of cation on viscosity of 5 %(w/v) casein sodium aqueous solution at 25°C.
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Tig.5. Effect of anion on viscosity of 5% (w/v) casein sodium aqueous solution at 25°C.
—(O— : NaNOQ;, —®— : NaCl, —®@— : NazS0,
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Fig. 7. Effect of electrolyte on electric conductivity of 5% (w/v) casein sodium aqueous

solution at 25°C,
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Table 1. Electrolyte coacentrations for which

minimum viscosity were observed with

5 %(w/v) casein aqueous solution (A),

and for which electrolyte aqueous
solution and electrolyte-added

5%

(w/v) casein sodium aqueous solution

showed the same electric conductivity

B).

electrolyte A* B*
Na(Cl 0.11 0.07
Na,S0, 0.1 0.11
NaNOQ; 0.1 0.11
KCl 0.11 0.09
K:S0, 0. 09 0.08
KNOs 0.1 0.1
LiCl 0.14 0.12
Li:SO, 0.06 0.1
MgCle 0.03 0.05
MgSO, 0.03 0.15
Mg‘(NO:s)z 0.1 0.05

* Presented in terms of gram ion/l for cation.
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