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Fig.1 UV-Vis spectra of PAR with the addition of CuCl,(A) and PAR-Cu** with
the addition of Cys(B) in 10 mmol/L HEPES buffer

[PAR] =[ PAR-Cu?* ] =20 wmol/L; inset of (B) : colour change from left to right: 1. PAR; II. PAR-Cu®*; II. PAR-Cu**-Cys.
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Fig.2 UV-Vis absorbance value change at 508 nm of Fig.3 UV-Vis absorbance value change at 414 nm of
HEPES containing 20 pmol/L PAR with the PAR-Cu”* with the addition of Cys

addition of Cu**
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Fig.5 Color changes of the sensing ensemble in HEPES buffer (pH=7.0) in the presence of

other amino acids and Cys
From left to right: alanine, arginine, aspartic usions ammonia, aspartic acid, glutamine, glutamic acid, glycine, lhistidine, isoleucine,

leucine, lysine, methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine, valine, cysteine.
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Fig.6 UV-Vis absorption spectra of the sensing ensemble in HEPES buffer (pH=7.0)

in the presence of other amino acids(A) and anions(B)
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Detection of Cysteine in Aqueous Solution Based on Indicator
Displacement by Ultraviolet-Visible and Colorimetric Methods

LI Yong-Ling"?, ZHANG Jian-Gang’”, WEI Yan-Li’, CHENG Fang-Qin'"
(1. Institute of Resource and Environment Engineering, Shanxi University, Taiyuan 030006, China;
2. College of Arts and Science , Shanxi Agricultural University, Taigu 030801, China;
3. College of Chemistry and Chemical Engineering, Shanxi University, Taiyuan 030006, China)

Abstract Through ultraviolet-visible(UV-Vis) spectra, a strategy for the determination of cysteine( Cys) was
established by simply assembling copper( I ) and 4-(2-pyridylazo ) -resorcinol (PAR) in a molar ratio of 1: 1
in aqueous solution. Cys could be detected in 10 mmol/L 4-(2-hydroxyethyl) -1-piperazineethanesulfonic acid
(HEPES) buffer(pH=7.0) system containing copper( Il )-PAR due to coordination competition. The Cu’*-
PAR ensemble was highly selective for Cys without interference from other amino acids. From the UV-Vis ab-
sorbance value changes of Cu’*-PAR and Cu’*-PAR-Cys, the optimal coordinated ratio of PAR : Cu®* was
found to be 1: 1 and Cu®* :Cys was 1:3. It is worthy mentioned that within the concentration range of 0—240
pmol/L in aqueous solution, the measurement of Cys conformed well with linear law, with an average coeffi-
cient of light extinction of 7519 L/(mol + cm) and a correlation coefficient of 0. 9982. The whole recognition
process for Cys gave rise to a rapid visual color change from pink to yellow which can be observed simulta-
neously with naked eye.

Keywords Indicator displacement method; Copper( Il ) ; 4-(2-Pyridylazo ) -resorcinol; Cysteine; UV-Vis
spectrum

(Ed. . I, K)



