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Abstract
The aim of this study was to develop and test a novel screening method for determining water quality. We hypothesised that
L-ascorbic acid would be a good indicator of water quality, due to its sensitivity to pollutants. We investigated the absorption spectra of L‑ascorbic acid dissolved at different concentrations in water from different sources. We defined a water
quality index (WQI) as the change in maximum L-ascorbic acid absorbance at 265 nm over two arbitrarily chosen time
periods, i.e. between the 1st and 10th minutes and 1st and 20th minutes. We found that a high WQI value was significantly
associated with low water quality, and vice versa. The proposed technique is a quick, simple and inexpensive method for
obtaining a preliminary estimate of water quality.
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Introduction
Access to safe water is a fundamental need and basic human
right (WHO, 2000). Water is an indispensable component of
the human body. Water also plays an important role in many
branches of industry (cosmetics, food, pharmaceutical) and
science. The quality of water is crucial, for example, in high
performance liquid chromatography (Mabic et al., 2005). It
is also a good solvent and main transporter of wide variety of
chemical substances. Unfortunately, these properties heighten
water’s exposure to various kinds of pollution. Consequently,
it is important to constantly protect and control the quality of
water, particularly in regions with a deficiency of freshwater;
for example, freshwater quality is a major concern in Africa
(WHO, 2000; Mamba et al., 2009; Lobanga et al., 2009).
However, even when water is plentiful, it is reasonable to verify
the quality of drinking water, due to its large impact on our
health.
Often tap water does not meet the required health criteria.
This may be due to the poor condition of water pipes in the
distribution system. High quality plumbing is essential for
minimising water losses and ensuring an efficient, safe supply
of water (Lobanga et al., 2009). The purity of water is also a
significant factor in the economy and in agriculture (Blignaut
and Van Heerden, 2009). For example, poor water quality
affects the quality of crops (Ratajkiewicz, 2007; Woźnica and
Waniorek, 2008).
There is no single definition of water quality, because it
depends on the intended use of the water. There are many methods for determining water quality (Dojlido and Zerbe, 1998);
each measures a specific parameter of water, and methods differ
in precision, speed, and cost. Frequently, water quality determination is expensive and complicated. In this paper a new screening method that can provide a preliminary test of water quality is
proposed. It is based on measuring the maximum absorbance of
L-ascorbic acid (Vitamin C) in an aqueous solution.

L-ascorbic acid is very important, both for the human body
and in industry (cosmetics, food, and pharmaceutical products)
(Farris, 2005; Wójtowicz, 2008; Kopera and Mitek, 2006;
Pierzynowska et al., 2007; Touitou et al., 1996). Previous studies have showed that Vitamin C has another, new application,
in the determination of water quality. In solution, L‑ascorbic
acid absorbs UV light with a maximum absorption in the 246268 nm wavelength range. Vitamin C is quite water soluble,
but, in aqueous solution, it is unstable (Touitou et al., 1996),
with high sensitivities to UV light and temperature (both high
and low). The quality of the solvent also influences the speed of
Vitamin C degradation. For example, the presence of ions, like
Fe, Mg, Cu, or Ni, can increase the degradation rate of ascorbic
acid (Deutsch, 1998; Davey et al., 2000; Jian-Ping and Feng,
1998). Thus, the rapidity of degradation due to specified factors (pH, temperature, and concentration) depends on the water
quality. This reasoning prompted us to create a new screening
test for water quality. This study aimed to develop and validate
this novel water screening test.

Methods
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The absorption spectra of L-ascorbic acid in different aqueous
solutions were investigated, with a PHARO (Merck Sp. z o.o,
Warszawa, Poland) spectrophotometer. Vitamin C was supplied
by POCH (Polskie Odczynniki Chemiczne, Gliwice, Poland).
Water was obtained from 6 different sources, including de-ionised water from the Department of Experimental and Clinical
Pharmacology PAM (Sample 1), tap water from the Department
of Medical Physics (Sample 2), filtered tap water from the
latter source, using a new Brita filter (Sample 3), filtered tap
water from the latter source, with a used (360 ℓ) Brita filter
(Sample 4), ‘Kropla Beskidu’ mineral water (Sample 5), and
‘Kryniczanka’ mineral water (Sample 6). For preliminary tests,
different amounts of Vitamin C (1, 5, and 10 mg) were dissolved in each water sample (100 mℓ). We measured 3 Vitamin
C concentrations in order to determine the peak sensitivity
of the method. Five absorbance measurements were performed
on each solution, for a total of 90 measurements. Samples
of L-ascorbic acid at 1 mg/100 mℓ were tested in 10 mm
quartz cuvettes; samples at 5 and 10 mg/100 mℓ were tested in
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