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Effects of Certain Physical and Chemical Conditions
on the Viscosity of Grape Juice

By Yasuo SUZUKI and Moto-o KAGAMI

Under certain physical and chemical conditions comparable to practical cellar
operations, various factors affecting the variation in viscosity of grape juice were
studied. The results obtained are as follows : (1) The heat treatment of the
grape juice have little effect on the viscosity. (2) The viscosity of juice increased
with pH range from 2 to 4.2 and with the pectine contents. (3) A linear
relationship Letween the viscosity and the sugar concentration in grape juice was
obtained on semilogarithmic coordinate. (4) The susceptibility of viscosily to
temperature of juice obviously appeared in the case of high sugar concentraticn.
(5) According to the relationship between the viscosity of grape juice and of the
model juice, it seems likely that the variation in viscosity is practically induced

by glucose, suclose, pectine and tartaric acid contents.
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TABLE I
Analysis of the Grape Juice, Before and After Treatment

Untreated®) Heat treated® Pectinase added®
Viscosity (c.p.) 1.3655 1.3659 1.3422
Specific gravity (Dao) 1.0708 1.0704 1.0704
Reducing sugars(g/l) 140 — —
Total sugars (g/) 182 — =
Pectine (mg/l) 268 — 182
Total acids (meq/l) 141 — ==
pH 2.12 — —

a) Free ran juice prepared from a grape variety of K&sha.

b) Heated on a water bath for 30 min at 80°C.

¢) 0.1 per cent by Wt. of Takamine-Pectinase SCF-9166 was used at room temperature
(15-20°C) for 24 hours.
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Tapre T
Determination of the Viscosity and Specific Gravity of the Solutions

Solution of

Viscosity (c.p.) Specific Gr. (Dip)

Glucose (140 g/8> 1.0609 1.0494
Sucrose (40 g/0) 0.8937 1.0127
Tartaric acid (10 g/) 0.8188 1.0001
Pectin (0.26 g/1) 0.9540 0.9965
The combined 1.3648 1.0680
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Fig. 1. Variation in viscosity with
pH of the grape juice containing N/5
Pythate-NaOH or HCI buffer solution
in the ratio of 1 : 2 by volume,

Tasee 1

Variation in Viscosity with Sugar Conceniration

Glucose Solution Grape Juice I® Grape Juice IIW

Sugar conc. Viscosity Sugar conc. Viscosity Sugar conc. Viscosity
8/l c.p. g/l c.p. g/l c.p.
150 1.08 160 1.29 19 0.85
300 1.47 230 1.75 38 0.90
450 2.06 350 2.7} 70 1.14
600 2.78 420 3.70 140 1.37

a) Sugars was concentrated by evaporation on a steam bath.
b) Diluted with water,
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Fig. 2. Variation in viscosity with pectin coatents of the grape juice. Respective
concentration of pure pectin solution was added in the ratio of 1 : 1 by volume.

Fig. 3. Effects of temperature on viscosity of various sugar concentration in the
grape juice. 1, 2, 3, 4, 140, 330, 500 and 630 g//, respectively.
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Fig. 4. Relationship between viscosity (y) and sugar concentration (x) in the
grape juice (1) and in the glucose solution (II).

Fig. 5. Relationship between viscosity () and sugar concentration () in the
serial dilution of the grape juice.
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