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Fig. 1 Schematic diagram of flow system
CS : carrier solution (water); RS : reagent

solution {2.0X10-3M TBPE, 0.02% Triton
X-100, 0.08 M acetate buffer (pH 4.4)}; P:
double plunger pump (0.8 ml/min); S:sam-
ple injection (100pl); DC : dilution coil (0.5
mmX3m); RC : reaction coil (0.5 mmX1m);
D : detector (Soma S-3250, 590 nm); R : re-
corder, W : waste
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Fig. 2 Absorption spectra

Ethanol (%) : (1) 0, (2 2, (3) 4, (4) 6
(5) 8 (6) 10 TBPE:1.0x10-5M; Triton
X-100:0.01%; pH:4.4
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Alcohol : (1) methanol, (2) ethanol, (3) 2-
propanol, (4) l-propanol, (5) 2-methyl-2-pro-
panol; TBPE:1.0X10-5M; Triton X-100:
0.01%; pH:4.4
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Fig. 5 Effect of pH on the calibration curves of
ethanol

pH: (1) 3.6, (2) 3.8, (3) 4.0, (4) 4.2, (5)
4.4, (6) 4.6; TBPE:1.0X10-5M; Triton
X-100 : 0.01%; Buffer: 0.04 M
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Table 1 Determination of ethanol (v/v%)
in alcoholic liquor

Present methodsP)

Sample®) Batch-wise FIA m(e)ttl?:cll-f)
(recovery, %)) (HD (2

Sake

A 14.54+0.5 (98.8) 15.740.1 15.9+0.0

B 15.54+0.5 (98.8) 15.7+0.2 16.2
Shochu

A 25.5+0.3 (98.8) 25.7+0.1 25.7+0.1 25.5
B 25.5+£0.3 (98.8) 26.0+0.1 25.6+0.1 25.8
Whisky

A 40.0+£0.4(101.3) 39.4+0.2 40.2+0.1 40.5
B 40.04+0.1(100.0) 40.6+0.2 41.2+0.1 41.4
C 38.0+0.1(100.0) 38.440.1 38.4+0.1 37.8

a) Indicated value : sake=15~16%, shochu=25%,
whisky A, B=40%, C=37%. b) The mean value
of the three determinations and the difference between
the mean value and each determination. ¢) Ethanol
corresponding to 20% was added to the sample solu-
tion, and the recovery percentage was obtained. d)
With pretreatment with activated carbon {flow system
(a) in Fig. 1}. e) Without pretreatment with acti-
vated carbon {flow system (b) in Fig. 1}. f) Gas
chromatographic method®)8). .
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Fig. 6 Flow signals for ethanol
Ethanol (%) : (1) 5, (2) 10, (3) 15, (4) 20,
(5) 25, (6) 30; Alcoholic liquor : (7) sake,

(8) whisky (2-fold dilution), (9) shochu
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Spectrophotometric determination of ethanol
based on coloration of tetrabromophenolphthalein
ethyl ester in water-alcohol mixed solvent.
Yasuhiro Hosor and Shoji Motomizu (Department of
Chemistry, Faculty of Science, Okayama University,
3-1-1, Tsushima—naka, Okayama-shi Okayama 700)

In a weak acidic solution an acidic triphenylmethane

" dye, tetrabromophenolphtalein ethyl ester, exists in

the protonated form, TBPE-H, which precipitated as a
yellow solid. TBPE-.H, however, dissolves in an acidic
solution in the presence of a non-ionic surfactant, such
as Triton X-100, and the TBPE.H solution turns blue
(Amax=>590 nm) on adding alcohols, such as methanol,
ethanol, propanol and butanol. This color change was
used to determine the ethanol content in alcoholic
liquors. The calibration curve was not a straight line.
The determinable range was from 2 to 109 (v/v)
(final concentration). Alcoholic liquors (sake, whisky,
shochu) were used for the determination after pre-
treatment with activated carbon. This color change
reaction was applied to FIA; it made it possible to
analyse 45 samples per hour without pretreatment with
activated carbon.
(Received February 6, 1988)

Keyword phrases
Spectrophotometric determination of ethanol; FIA;
tetrabromophenolphthalein ethyl ester; non-ionic
surfactant Triton X-100; alcoholic liquors.




