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Table 1 Determination of ethanol in alcoholic
drinks
Ethanol
Sarmol concen';ration Regxfxlts
mple o
sample solution, measureoment,
. v/v% v/v%
(A) Whiskey 39.0 39.0
40.8 40.8
42,1 42.0
(B) Shochu 35.0 35.0
36.3 36.2
37.0 36.9
38.3 38.2
(C) Sake 15.5 15.5
17.5 17.6
19.5 19.4
20.5 20.3

Measurement conditions
Temperature : 15.0+0.1°C
Ethanol concentra-

. . Added salt
tion of solution for - Sample : salt
calibration solution
39.0% (whiskey)
(A) and 42.1% (ethanol 20g/1 KCl 25ml: 10ml
added whiskey)
35.0% (shochu),
(B) 38.3% (ethanol 100 g/1 KCl 30ml:2ml
added shochu)
15.5% (sake),
(C) 20.3% (ethanol 100 g/1 KCl 30ml : 2ml
added sake)
Table 2 Effect of glucoset
Glucose Ethanol concentration Results of
concentration of sample solution, measurement,
(g/100 ml) v/v% v/v%
5.4 13.0 13.0
15.0 15.1
17.0 17.0
18.0 18.0
6.8 13.0 13.9
18.0 18.7

t  Glucose was added as a representative of nonvolatile
components of alcoholic drinks. Measurement condi-
tions——Solutions used for calibration : 13.0 and 18.0%
ethanol solutions containing 5.4% glucose, respectively;
Added salt solution : 100 g/1 KCl; Sample : Salt=30
ml: 1ml; Temperature : 15.0+0.1°C
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Table 3 Results obtained by correction

Glucose Ethanol Indication Specific Results
No. conc. conc. of analyzer, .~ obtained by
(g/100ml) v/v% v/v% Bravity " rrection
1 0 16.0 16.0 0.979 16.0s5
2 6 4 20.2 1.004 16.1s
3 12 4 24.1 1.028 16.1s
4 18 7 27.7 1.052 15.9:2
5 24 7 31.2 1.073 16.00
6 0 15.0 15.0 0.980 15.06
7 6 4 19.3 1.006 15.12
8 18 4 27.0 1.054 15.04
9 24 v 30.4 1.076 14.90

Measurement conditions Solutions used for cali-
bration : 15.0% and 17.0% ethanol solutions; Added
salt solution : 150 g/1 KCl; Sample : salt=30ml : 2 m};
Temperature : 15.0+0.1°C; K value used in calcu-
lation : K=0.6245 (obtained by measurement of sample
No. 5)
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Table 4 Error distribution (n=100) versus ethanol concentration

Ethanol concentration (v/v%)
and number of samples ()

Error distribution (72=100)

Mean value

. Range of error of K
Concentration n —0.5~—0.4% —0.3~+0.3% +0.4~+0.7%
<14.9 55 4 82 14 0.8505
15.0~19.9 89 6 89 5 0.8433
>20.0 14 29 71 0 0.8015
Total 158 7 85 8 0.8414

Measurement conditions——Solutions used for calibration : 10.0% and 15.0% ethanol solutions; Added salt

solution : 150 g/1 KCl; Sample : salt=30ml : 2 ml;
0.841+ (mean value of K obtained for all samples)

Temperature : 15.0+:0.1°C; K value used in calculation :
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Determination of ethanol in alcoholic drinks
and in fermentation mixture by an automatic
nonelectrolyte analyzer. (Determination of non-
electrolyte in aqueous solution by measurement of
electric conductivity : II.) Akira TAkaHAsHT¥, Iwao
Tsupr**, Noboru Tanaka, Hiroki TanNo, Atsuko
Kasamnva and Naoko Mikami* (*DKK Corporation,

X o8, BHELAHR=L ) - ARERE 541

4-13-14, Kichijoji-Kitamachi, Musashino-shi, Tokyo
180; **Konishi Brewing Co., Ltd., 3-5-8, Chuo, Itami-
shi, Hyogo. 664)

As reported in the previous paper, the nonelectro-
lyte in water can be determined by measuring the
increase in electric conductivity of the sample to which
a constant of a salt is added. The analyzer based on
this principle was applied for determining ethanol in
alcoholic drinks. The application to spirituous liquors
was successful by calibrating the analyzer using the same
kind of liquor. An application to brewage, however, was
caused considerable error due to the influence of
coexisting nonvolatile components (e.g. glucose). This
problem has been solved by the correction using equa-
tions (1) and (2).

cerrreraeenes (1)

where C : ethanol concentration (v/v%) of alcoholic
drink; ¢’ : indication of the analyzer; E : content
(g/100 cm3) of coexisting nonvolatile components; K :
influence coefficient.
The relation between E and specific gravity is empirically
known as

E=(S—A4) %X 2604021 «eeevevvemrenmeninnnnnnn (2)
where § : specific gravity(15/15 °C) of alcoholic drink ;
A : specific gravity(15/15 °C) of ethanol-water mixed
solution, whose ethanol concentration is equal to that
of alcoholic drink. The procedure of measurement with
correction consists of three steps. I. Calibration
the analyzer is calibrated by using two standard ethanol-
water solutions. II. Determination of K-value : from
a known sample K is calculated from egs.(1) and (2).
III. Determination of ethanol : measuring C' and S,
C is obtained from egs.(l1) and (2). Using this cor-
_rection, the concentration of ethanol (15.09%, 16.0%5)~
glucose (0~240g/l) mixed solution (9 samples) was
determined. K-value used in the calculation was the
one obtained with ethanol 16.095-glucose 24 g/100 ml
solution. The error was +0.29, or less. The filtrates
of brewing process liquid of sake, 158 samples, were
also measured. The error was =+0.3% or less for
134 samples. This correcting method is useful for
determination of ethanol not only in spirituous liquors,
but also in brewage and fermentation process liquids.
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