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Abstract

In this work, a prototype for high throughput analysis of ethanol and acetaldehyde in
alcoholic drinks was developed for quality control and for contaminant monitoring in such kind of
samples. Principle and manipulation of the prototyped is based on sequential injection analysis
(SIA). By SIA, the prototype can be functioned automatically. After sample was introduced in to
the SIA system, acetaldehyde was reacted with mixture reagent. Blue-colored product was developed
and was monitored at 590 nm. Since ethanol can not react directly to mixed reagent, therefore prior
oxidation with permanganate to become acetaldehyde is necessary. Preliminary results shown that
calibration of standard acetaldehyde was ranged from 1 x 10° M to 5 x 10” M. Calibration equation:
Abs = 0.0241[AcH] -0.006 was achieved with good Iiﬁearity (r2 = 0.9991). Application of the
developed prototype to liquor and fruit wine was studied. Ethanol content was not difference when it
was compared with label value while Acetaldehyde content is below limit of regulation. By statistical
paired t-test, the contents, determined by the prototype, were not significantly different from the

validating gas-chromatographic method.
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and was standardized according to iodometry.
Calibrators were prepared by appropriate dilution of
stock standard with water.

Acceptor stream (AS in Figure 1) was freshly
prepared by mixing 2.5 % (w/v) of sodium nitroprusside
(AnalaR, Australia) and 5 % (v/v) of morpholine (Fluka,
Germany).

Abs

The GD-FI manifold

The manifold of the GD-FI system is depicted in
Figure 1. The system was established with Teflon™
tubing (0.5 mm i.d.). A peristaltic pump (P1) (Ismatec,
Switzerland) was employed for delivering the streams of
carrier (CS) and acceptor (AS). An AS-90 auto-sampling
with another peristaltic pump (P2) (Perkin-Elmer, USA)
was used for automatically loading standard or sample
solutions into an injection loop of 300 ul. A flat type GD
unit (Methrohm, Switzerland), fitted with a circular
PTFE membrane (47 mm diameter, pore size = 0.45 um;
Sartoriuos, Germany), was used. Detection was carried
out by a 630-UV-Vis. Spectrophotometer (Jasco, US).

AS
1.5 mifmin :

1.5 mi/fmin

D (600 nm)

ety \NASTE

Figure 1. Manifold of the GD-FI system - for
determination of acetaldehyde. AU: Auto-sampler unit,
P1, P2: Peristaltic Pump, 1V: Injection Valve, MC:
Mixing Coil, D: Detector, GD: Gas-diffusion unit with
PTFE membrane, CS: Water and AS: Nitroprusside (2.5
% w/v) + Morpholine (5 % v/v).

Results and discussion
Absorption spectrum of detection reaction

The  reaction  between acetaldehyde  with
nitroprusside and morpholine was firstly proposed by F.
Feigl [19] for qualitative analysis of acetaldehyde.

In this work, absorption spectra of the blue-colored
product was monitored. Results are illustrated in Figure
2. Maximum absorption wavelength (A,,.) appears at
600 nm. This wavelength was therefore selected for all
next investigation.

0.25 1

0.20

0.15 1

0.10 1

0.05

0-m T

400 450 500 550 600 650 700 750 800
Wavelength (nm)

Figure 2. Spectra of standard acetaldehyde (a to e). a:
5,bi4,¢:3,d:2and e: | mM. Spectrum of 0.6 % w/v
nitroprusside, mixed with 1.2 % v/v morpholine (f).

Optimization of the GD-FI system

All chemical and physical parameters affecting
sensitivity of the method were investigated by uni-
variable approach. Each effect was discussed in
subsections below. Summaryof the studied ranges
and the optimal values are shown in Table 1.

Effect of acceptor concentration

Effect of concentration of the acceptor stream is
shown in Figure 3 and 4. = Results in Figure 3
demonstrate  that increasing  in  nitroprusside
concentration results in improvement of sensitivity.
Similar to the effect of morpholine (Figure 4), the
sensitivity. is  increased with concentration of
morpholine (upto 5 % v/v). At grater concentration
(10 % v/v), the solution became more viscous. This
leads to significant dropping in sensitivity. In
addition, higher concentration of morpholine brought
about strong alkaline solution. This can also affect the
method sensitivity (See effect of pH of the acceptor
stream). Concentration of 2.5 % (w/v) nitroprusside
and of 5% (v/v) morpholine is considerably
appropriate since they gave adequate sensitivity.

180
160
140
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80
60
40
20L
0
0 05 1 15 2 25 3 35 4 45 5 55
Nitroprusside concentration (% w/v)

Sensitivity

Figure 3. Effect of nitroprusside concentration.





