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Studies on the Viscosity of Various Liquid Foods

II Structural viscosity of some biological high molecular substances

Tosuiko Soejima*, TAKEJI Masaki, Masami SorjiMA
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Fig 1A The Horizontal Type Viscometer(a plane figure)
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Fig. 2A The Horizental Type Viscometer(a profile*)
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Fig. 8 Intrinsic Viscosity ((%)) of Native DNA(N)*

and Denatured DNA (D)*
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Fig. 10 Specific Viscosity of Kelzan*

Tse[0
7k
6 0.025%
5+
s
3l
2+ /.0125
1L 0.00625
0. 003125

1.2 3 4.5 6.7 8
l/h(cm"‘)

*aqueous solution, 20°C

Fig. 11 Intrinsic Viscosity ((%]) of Kelzan*
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Table 1.Relative Viscosity and Per-cent Increase
of Relative Viscosity of Various High

Molecular Substances at 20°,

Conc. 7 rel +7rel
Substances % (.41) %
Kelzan 0.026 5.25 | 171.6
0.0125 2.60 81.1
0.00625 | 1.68 37.6
0.003125, 1.29 21.7
Methylcellulose 0.3 10.25 34.0
0.1 2.43 18.6
0.05 1.70 16.1
0.025 1.40 15.4
Amylopectin 0.5 1.41 3.33
0.25 1.27 1.56
0.125 1.13 0.88
DNA(N) 0.02 3.93 61.7
0.008 2.05 58.7
0.004 1.47 32.6
DNA(D) 0.02 2.80 | 46.6
0.008 1.73 31.0
0.004 1.35 17.8
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Fig. 14 Relative Viscosity of Some Seed Proteins.
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Summary

1) A horizontal type viscometer which had been developed in our laboratory was
improved with using ball joints in the connectives of the apparatus as follows: the
capillary unit fixed to glass tubes was reformed to exchangeable and the sampling
tube was inproved to a glass one maniplated by hand.

2) This viscometer was adequate to estimate structural viscosity of aqueous
solution of high polymer substances, though a correction curve was necessary to obtaine
“true” intrinsic viscosity. The correction curve was made by using sucrose as a standard
substance.

3) Using this viscometer, it was demonstrated that there was a parallelism between
specific viscosity and reciprocal of the head of the apparatus. It was revealed that the
structural viscosity was significantly dependent on sort and concentration of the
substances used, but exceptionally in the case of cellulose derivatives and seed protein
the above rule was not applied.

4) The “true” intrinsic viscosity of calf thymus DNA and kelzan (microbial poly-
saccharide) were several times greater than the apparent values observed. The struc-
tural viscosity of DNA was remarkably decreased by heat denaturation.

— 60 —



