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antioxidant family. Natural ascorbic acid is a white crystalline, water-soluble compound with a molecular weight of 60.76 and a chemical formula of C6H806. Acidified vitamin C is the anhydrous form obtained by reducing ascorbic acid by either dilute mineral acid or by a hydrogen donor such as ascorbic acid. Ascorbic acid and its salts are
pharmacologically and therapeutically important. Ascorbic acid is used as a food additive for its anticaking and antioxidant properties, as well as its contribution to the flavor of foodstuffs such as meat and cheese. Ascorbic acid is also used as a therapeutic agent, especially in the treatment of cancer. There are two main methods known to
produce ascorbic acid. One method entails the oxidation of glucose or D-mannose to D-ascorbic acid using potassium bromate. The second method entails reducing ascorbic acid to vitamin C using chemical reducing agents such as sodium metabisulfite. The chemical reduction process with sodium metabisulfite gives a lower yield and purity of
ascorbic acid than the oxidation process with potassium bromate. Ascorbic acid is commonly produced from glucose or D-mannose by oxidation with potassium bromate, which results in the formation of the potassium salt of ascorbic acid. The potassium salt of ascorbic acid is then used in the reduction reaction with sodium metabisulfite. As both
glucose and D-mannose contain two hydroxyl groups, the glucose
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acids with a Class Ib beta-lactamase: insight into catalytic mechanism and relevance to ribosomal synthesis of
the D-amino acids. D-alanine, D-leucine, and D-valine are found in proteins and peptides. Their synthesis from
L-isomers requires stereospecific incorporation of the L-enantiomer into the peptide chain. In bacteria the
mechanism for this incorporation is an enzymatic conversion by class |Ib beta-lactamases that is performed at
the level of the ribosome. Herein we report the crystal structure of the class Ib beta-lactamase from
Streptomyces clavuligerus in complex with D-glutamine and a P3 residue analog. The structure reveals an
insertion of the carboxy side chain of the P3 residue into a cavity that is created by movements of the domain
Il loop. The structure also shows that the P3 residue interacts with the catalytic H-bond network, including a
water molecule that is coordinated to the zinc atom. The catalytic role of water as a general base in transition
state stabilization was investigated by mutagenesis and in crystallographic hydrogen exchange experiments.
His52 and Glul54 are proposed to function as general acid/base catalysts for C3 to C4 proton transfer. Both
residues have pK(a) values of 6.7-7.2 and are thus acidic in the catalytic configuration of the enzyme. This iIs
consistent with the observation that His52 is always present and fully conserved in the sequences of the class
b beta-lactamases. In contrast to the effect of His52, Glul54 is found to be replaced by His184 in class la
enzymes, which cannot synthesize D-am 6d1f23a050
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