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Abstract 
The inhibitory effect of essential amino acids in aqueous solutions, on the peak chemiluminescence of 

hydrogen peroxide (H2O2), hypochlorous (HOCl) (derived from NaOCl) or peroxynitrite (ONOO-) was 
evaluated by using flow injection analysis (FIA)-luminol chemiluminescence (CL) method. The 
chemiluminescence was measured as the luminometer output in mV and the effects of amino acids were 
considered by the depression of the signal from its uninhibited level and expressed as the percentage 
attenuation of the peak chemiluminescence due to the oxidant. The luminol-H2O2, HOCl or ONOO--
induced CL signal was inhibited by either amino acids or ascorbate (well characterized, chain-breaking 
antioxidant) in a concentration-dependent manner. The log IC50 values of the inhibitor effect of amino 
acids were calculated and found that histidine and tryptophan displayed the most potent inhibitory 
activity against H2O2 or HOCl induced peak chemiluminescence, respectively. Results were concluded 
that the inhibitory effect of the essential aminoacids on the peak chemiluminescence might represent their 
free radical scavenger activity. 
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Esansiyel Aminoasitlerin Hücresiz Sistemlerde Pik Kemiluminesansi Üzerine 
İnhibitör Etkileri 

Esansiyel aminoasitlerin hidrojen peroksit (H2O2), hipokloröz (HOCl), ve peroksinitritle (ONOO-) 
oluşan pik kemiluminesansı üzerindeki inhibitör etkileri akışa injeksiyon analiz (FIA)-luminol 
kemiluminesans yöntemi kullanılarak incelenmiştir. Kemiluminesans milivolt (mV) cinsinden ölçülmüş ve 
antioksidanların etkileri sinyalin tepe noktasından, inhibe edilmediği seviyeye kadar olan kısmı ölçülerek, 
oksidana bağlı olarak oluşan maksimum kemiluminesansın yüzde değişimi olarak ifade edilmiştir. 
Esansiyel aminoasitler ve askorbat, H2O2, HOCl ve ONOO- ile indüklenen luminol kemiluminesans 
sinyalini konsantrasyona bağımlı olarak inhibe etmişlerdir. Aminoasitlerin inhibitör etkilerine ilişkin log 
IC50 değerleri hesaplanmış ve H2O2 ile indüklenen pik kemiluminesansına karşı en potent inhibitor etkiye 
sahip aminoasit olarak histidin bulunurken, HOCl ile indüklenen kemiluminesansı en potent olarak 
inhibe eden aminoasit olarak triptofan bulunmuştur. Bu sonuçlar, esansiyel aminoasitlerin pik 
kemiluminesansı üzerindeki inhibitor etkisinin, serbest radikal süpürücü etkilerinin bir sonucu 
olabileceğini gösterir. 
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INTRODUCTION 

A principal characteristic of living organism is their capability of actively protect themselves 
against uncontrolled oxidation. Detoxification of pro-oxidative molecules is ensured by 
enzymatic and non enzymatic compounds. A number of studies have shown that amino acids 
are protective against reactive oxygen species (1-3). Although the antioxidant activity of amino 
acids was investigated by using some direct and indirect methods, there was no study in the 
literature investigating the antioxidant activity of essential amino acids by using flow injection 
analysis (FIA) coupled to luminol chemiluminescence (CL). CL is a term used to describe the 
light emission that is produced by a chemical reaction (4). It has been widely used as a sensitive 
detection method for production of reactive oxygen species from cell, enzyme and organ 
systems (5-8). Associated with FIA, CL detection allows the determination of a wide variety of 
biological parameters (9,10). 

The aim of the present study is to investigate the effects of amino acids on HOCl, H2O2 and 
ONOO-induced CL and to compare the inhibitory efficacy with a standart antioxidant agent. In 
the present study, the effects of essential amino acids have been evaluated by using FIA-CL 
method. FIA- CL is a well established tecnique for rapid and quantitative analysis of the 
antioxidant activity of the chemicals (11). 

EXPERIMENTAL 

Apparatus 
The flow injection manifold used is shown in Figure. 1. The peristaltic pump was a Gilson 

Minipuls 2 and the injection valve was a Rheodyne RH-5020, obtained from Anachem (Luton, 
Bedfordshire, UK). The pump tubing was Elkay Accurated, of suitable internal diameter to 
deliver the required flow-rate, obtained from Elkay Laboratory Products, (Basingstoke, 
Hampshire, UK). The remainder of the flow-injection manifold was constructed from PTFE 
tubing, obtained from Fisher Scientific (Loughborough, Leicestershire, UK), joined with low-
pressure fittings from Anachem. CL detection was carried out using a luminometer consisting of 
a PTFE T-piece, a flat-coil 250 |ul flow cell and a photomultiplier tube (Chrono-log (USA) 
Model Lumi-Flo). Results were recorded on a chart recorder (Chrono-log (USA) Model 706-
707). 

Figure 1. Flow- injection analysis system coupled to luminol chemiluminescence. 
PMT: Photomultiplier tube, P: Peristaltic pump, I: Injection valve 
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