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ABSTRACT

Cassava Linamarase (EC 3.2.1.21) was used to transfer glucose from
p-nitrophenyl-B-glucoside to various alcohols to produce alkyl-B-glucosides. For the
hydrolysis reaction, linamarase has pH optimum of 6.5 and Kn of 0.5 mM for
p-nitrophenyl-B-glucoside (PNPGIc). PNPGlc and p-nitrophenyl-B-fucoside (PNPFuc)
give high activity, while p-nitrophenyl-p-galactoside (PNPGal), gentiobiose and
cellobiose give less then 3% of PNPGlc activity. For synthesis of methyl-B-glycoside,
good yields were obtained between pH 4.0-7.0, 30 °C and 40 °C, and using 0.3 U/ml
and 1.0 U/ml enzyme. PNPGlc gives a higher yield than PNPFuc as a glycosyl donor,
but saturated glucose failed to produce alkyl glucoside under the same conditions.
Furthermore, PNPFuc can be used to synthesize 2-methyl-2-propyl fucoside. Time
course studies showed that the methyl-B-glucoside and 2-methyl-2-propyl-p-glucoside
synthesized were stable to hydrolysis for at least 10 days and 3 days, respectively.
Transglucosylation of other alcohol acceptors was also studied at 30 °C, pH 5.5, for 1
day, with 0.3 U/ml enzyme, using alcohol concentrations that still gave a single phase
aqueous system. The optimum concentrations of different alcohol acceptors, namely
* | methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-methyl-1-propanol, 2-butanol
and 2-methyl-2-propanol for transglucosylation were 11.1 M, 8.6 M, 53 M, 53 M, 0.9
M, 0.9 M, 2.2 M and 5.3 M, respectively. Yields of alkyl glucoside exceeded 90% with
all 8 alcohols, indicating that cassava linamarase has a very high capability for
catalyzing glucose transfer reactions. Cassava linamarase shows decreasing
transglucosylation yields in synthesis of primary, secondary and tertiary glucosides,
respectively. In particular, the 94% yield of 2-methyl-2-propyl-B-glucoside was
exceptional, since no other enzyme has been found to give good yields for transfer of]
glucose to tertiary alcohols. The 2-butyl-B-glucoside and 2-methyl-2-propyl-B-
glucoside obtained were further purified by Sephadex LH-20 and their structure was
confirmed by NMR spectroscopy.
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