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Abstract−−Electrochemical determination of 
chondroitin sulfate (CS) was established with crystal 
violet. Under the optimal conditions, the decrease of 
the current was proportional to CS concentration in 
the range from 1.5 to 20.0 mg/L. The method was 
successfully applied to determine the CS content in 
synthetic samples. 
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I. INTRODUCTION 

Chondroitin sulfate (CS) is one important member of 
glycosaminoglycans (GAGs) family with alternating D-
glucuronic acid and N-acetylated D-galactosamine resi-
dues (Maruyama et al., 1998). In recent years, CS has 
attracted much attention as it shows many important 
biological and pharmacological activities (Mourano et 
al., 1996). For example, CS had been used as an effec-
tive medicine for the treatment of rheumatism, arthritis, 
nephritis, lumbago, gastric ulcer and AIDS (Zhu et al., 
2000). So it is important to establish a sensitive method 
for CS determination. At present, some methods had 
been proposed to detect CS such as spectrophotometry 
(Chen et al., 2006), HPLC (Kaoshiishi et al., 1998), ion 
chromatography (Plaas et al., 1996) and electrophoretic 
methods (Payan et al., 1998). But there are seldom re-
ports about the electrochemical methods for CS detec-
tion. 

Electrochemical methods have been successfully 
utilized to the determination of different kinds of bio-
molecules such as DNA, proteins, enzymes and heparin 
with the advantages such as higher sensitivity, wider 
linear range, faster response and cheaper instruments. 
For example, Hu et al. (2006) investigated the electro-
chemical behavior of malachite green with dsDNA and 
detected the content of DNA. Kobayashi et al. (2004) 
reported the interaction of Hoechst 33258 with DNA in 
solution by linear sweep voltammetry and further used 
for electrochemical DNA quantification. Peng et al. 
(2007) studied the interaction of toluidine blue with 
heparin by cyclic voltammetry. Sun et al.  (2006, 2007) 
proposed electrochemical probes for the determination 
of biomolecules such as DNA (Sun et al., 2006) and 
protein (Sun et al., 2007). Based on the changes of elec-
trochemical response, the proposed method was sensi-

tive, reliable and successfully applied to the samples de-
termination. 

In this work, crystal violet (CV) was selected as the 
electrochemical probe to investigate the binding reac-
tion with CS and further used to the detection of CS. CV 
is a cationic dye and had been used as color reagent in 
the determination of DNA (Huang et al., 2001) and 
heparin (Xu et al., 2002). Under the selected conditions, 
CS was in negatively charged and could easily interact 
with the cationic dye of CV. The interaction was moni-
tored by linear sweep polarography and the electro-
chemical response of CV was decreased with the in-
crease of CS concentration. The proposed method was 
further used for CS determination in synthetic samples. 

II. METHODS 

A. Apparatus and reagents 
The second order derivative linear sweep polarographly 
was performed on a JP-303 polarographic analyzer 
(Chengdu Apparatus Factory, China) with a traditional 
three-electrode system composed of a dropping mercury 
working electrode (DME), a saturated calomel reference 
electrode (SCE) and a platinum wire auxiliary electrode. 
A Cary 50 probe spectrophotometer (Varian Company, 
Australia) was used to record the UV-Vis absorption 
spectra. All the experiments were carried out at 25±1ºC. 

Chondroitin sulfate (CS, 99%, Shandong Linyitianli 
Biochemical Company, China) was used as received. A 
1.0 mg/mL CS stock solution was prepared by directly 
dissolving 0.1000 g of CS into water, then diluted in a 
100 mL calibration flask and stored at 4 ºC. The work-
ing solutions were obtained by diluting the stock solu-
tion with water. A 1.0×10-3 mol/L of crystal violet (CV, 
Shanghai Chemical Reagent Company, China) solution 
was prepared by dissolving 0.04080 g CV in water and 
diluted to 100 mL. 0.2 mol/L Britton-Robinson (B-R) 
buffer solution was used to control the acidity of reac-
tion solution. All of other reagents used were of analyti-
cal reagent grade and doubly distilled water was used 
throughout. 

B. Procedures 
Into a dry 10 mL calibrated tube 1.5 mL of pH 2.5 B-R 
buffer solution, 0.2 mL of 1.0×10-4 mol/L CV and dif-
ferent amounts of CS were added in sequences. The 
mixtures were diluted to the mark with water, mixed 


