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Fig. 1 Schematic diagram of flow system for etha-
nol determination

CS: carrier solution (H,O); RS: reagent solution
{1: 25X107>M BCP, 0.03 M phosphate buffer
(pH 8.1); 2: 2X107>M CTMA-CI} ; P: pump; S:
sample injector (sampling loop 250ul); RC:
reaction coil {1: 0.5mmid.X0.5m; 2: 0.5mm
i.d. X3 m} ; D: detector (591 nm); R: recorder; W:

waste
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Fig. 2 Absorption spectra

BCP: 1.25X107°M. Zeph-CI(M): (1)~(5), 1.25
X107%; (6), 0. Ethanol (v/v%): (1) and (6),0; (2),
4;(3), 8; (4), 12; (5), 16. pH: 8.0
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Fig. 3 Effect of elapsed time after preparation of
BCP solution on absorbance

Time (d): (1)-(O), 0; (2-(&), 1; 3)-0)), 2;
4)-(@), 3; (5)-(A), 4; (6)-(), 5 (1)-(0), 6.
BCP (dissolved in dilute sodium hydroxide
solution): 2.5X107°M;  Zeph-Cl: 2.5X107° M.
pH: 8.0. Reference: distilled water; A=591 nm
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Fig. 4 Effect of elapsed time after preparation of
BCP solution on absorbance

Time (d): (1)-(O), 0; (2)-(2), 1; 3)=(D), 2;
#)-(D), 3; (5)-(A), 4; (6)-(), 5; (1)-(©), 6.
BCP (dissolved in ethanol): 2.5X 107°M;
Zeph-Cl: 2.5X107° M. pH: 8.0. Reference: dist-
illed water; A=591 nm
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Fig. 5 Effect of alcohol concentration on absorb-
ance

Alcohol: (1)-(O), methanol; (2)-(4), ethanol;
(3)-(0), 1-propanol; (4)-(@), 2-propanol; (5)- (M),
2-methyl-2-propanol. BCP: (a) 1.25X107°M, (b)
2.5X107°M;  Zeph-Cl: 2.5X107°> M. pH: 8.0.
Reference: distilled water; A=591 nm
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Fig. 6 Effect of quaternary ammonium surfactant
on absorbance

Quaternary ammonium surfactant (2.5X107° M):
(1)-(&), CTMA-CI; (2)-(0J), STMA-CI; (3)-(@),
Zeph-Cl; (4)-(4), CDMBA-CI. BCP: 2.5X10™°
M. pH: 8.0. Reference: distilled water; A=591
nm
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Fig. 7 Flow signals for ethanol
Ethanol (v/v%): (1), 4; (2), 12; (3), 20; (4), 28;
(3), 365 (6), 44; (7), 52; (8), 60

Fig. 8 Flow signals for ethanol (a) and flow signals
obtained in the determination of ethanol in alcoholic
liquor (b)

(a) ethanol(v/v%): (1), 4; (2), 8; (3), 12; (4), 16;
(5), 20. (b) shochu(2-fold dilution): (1), sample
A; (2), sample B-
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Table 1 Determination of ethanol (v/v%) in alcoholic liquors

Indicated Present Other

Sample value method” method™®
Shochu A 25 25.6%0.2(5) 25.0%0.1(5)
B 35 34.1+0.1(5) 35.4+0.2(5)

Whisky® A 40 42.7+0.2(3) 38.4%0.1(5)
B 43 54.0+0.0(5) 41.7£0.1(5)

Sake A 14~15 14.3£0.1(5) 14.4£0.2(5)
B 15~16 ° 11.4£0.1(5) 16.2+0.1(5)

a) with pretreatment with activated carbon. b) mean value. The figures in parentheses are the number of

measurements. c¢) gas chromatographic method*?
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Spectrophotometric determination of ethanol in water based on color change of
Bromocresol Purple with a quaternary ammonium ion. Koichi Yamamoro™® and
Shoji Motomizu™* (* Department of Industrial Chemistry, Yonago National College of
Technology, 4448, Hikona-cho, Yonago-shi, Tottori 683; **Department of Chemistry,
Faculty of Science, Okayama University, 3-1-1, Tsushima-naka, Okayama-shi, Okayama
700)

In an aqueous solution buffered at pH 8, Bromocresol Purple reacts with a quaternary
ammonium ion containing a long-chain alkyl group to change color from blue to light
yellow. This color change, however, is inhibited in the presence of alcohols such as
methanol, ethanol, propanol and butanol. This phenomenon was used to determine
ethanol content in aqueous solutions. The calibration curve obtained by the batchwise
manual method was not a straight line. In the FIA method, a linear relationship be-
tween the peak heights and the ethanol concentrations was obtained up to 60 v/v% of
ethanol, and the relative standard deviations were 1.5 and 0.2% for the determinations
(n=5) of 4 and 20 v/v% of ethanol, respectively. FIA made it possible to analyze about
35 samples per hour. This proposed method can be used as a rapid and simple method

for the determination of ethanol content in alcoholic liquors.
(Received March 1, 1991)

Keyword phrases

spectrophotometric determination of ethanol; FIA; Bromocresol Purple; quaternary
ammonium ion; alcoholic liquors.




