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Probing the Valence Electronic Structures of Solvated Species via Aerosol VUV Photoelectron Spectroscopy 
 The valence electronic structures of solvated species play a crucial role in governing their chemical and biochemical activities. Numerous fundamentally important issues are involved, such as the solvation process, the solute-solvent interaction and the H-bond effects. Since the introduction of liquid microjet photoelectron spectroscopy technique in 1997 by Faubel et al[1], it has become the standard experimental approach to access the electronic properties of liquids and solvated solutes. 

Recently, we have developed the novel aerosol VUV photoelectron spectroscopy technique. By introducing the solvated species of interest into the aqueous aerosol phase with an average diameter of ~100 nm and collimating them into a focused aerosol beam via the adjustable aerodynamic lens (AADL) system, it readily provides a miniature nano-scaled aqueous environment, allowing one to interrogate the hydrated structure of target analytes and extract information that can only be accessed under aqueous conditions, such as the solvent effect, pH effect and the solvent-solute interaction. The undulator-generated VUV radiation (BL21B2, Taiwan Light Source, Hsinchu) has been used as the photoionization source. 
Due to the crucial importance of valence electronic properties of biological molecules in determining their biochemical reactions, our recent research interest has been focused on several biologically important species, including amino acids, small peptides, and phenolic compounds. From the pH-dependent photoelectron spectra of Cys aqueous aerosols, we obtained a microscopic view of nucleophilicity and its evolution with pH conditions[1]. Glutathione (GSH), a thiol-containing tripeptide comprised of glycine (Gly), cysteine (Cys) and glutamic acid (Glu) is the most abundant non-enzymatic antioxidant in living systems which actively scavenges various exogenous/endogenous oxidizing species, defending important biomolecules in tissue cells against oxidative damages. We investigated the valence electronic properties of GSH in the aqueous aerosols for the first time, and found that the I.E. of GSH is lowered by 0.25~0.35 eV with respect to that of the single Cys amino acid across a broad pH range. The possible origins underlying such a I.E. reduction for GSH are discussed with the context of the roles of the three constituting amino acids of GSH in contributing to its valence electronic properties, providing a molecular basis to understand its superior antioxidant activity [2]. On the other hand, phenol (hydroxybezbene, PhOH), characterized by a hydroxyl group (-OH) attached to a phenyl ring (-C6H5) is the base unit of polyphenols. It is also the functional side chain group of the biologically important tyrosine amino acid responsible for the signal transduction and long range electron transfer of tyrosine in numerous proteins. 
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