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Abstract

Based on morphological characteristics and biochemical tests of two
thermotolerant bacterial strains FT3 and CH11, they were identified to be Acinetobacter
sp. and Gemella sp., respectively. Cultivation of these strains in PR medium (pH 7.0)
using 1 % glucose as a carbon source at 45 °C for 96 h on a shaker (200 rpm) revealed
that Acinetobacter sp. FT3 and Gemella sp. CH11 gave the maximum crude bioproduct
yields of 5.83 and 4.87 g/l after 72 and 24 h cultivation, respectively. After partial
purification, the yields of bioproducts were 4.72 g/l (82.09%) and 2.76 (57.38%),
respectively. Composition and some properties related to the polymer of bioproducts
were analysed. Results indicated that purified bioproduct from the two strains had
similar composition and properties they were white, did not contain either alpha-amino
acid or aromatic amino acid but contain ester sulfate as a major component (13.89 and
13.26 %w/w, respectively) with sulfur content of total elements (CHONS) in the molecule
(5.63 and 5.17 %), respectively. A small amount of sugar and protein was also detected.

Studies on some properties of bioproducts from the two strains revealed that
they were soluble in water but insoluble in eight kinds of organic solvents tested. They
could not form gel and possessed neither the flocculating activity nor antimicrobial
activity. In addition, they did not lyse red blood cell but gave 100 % cell lysis when they
were used at the concentration of 3 mg/ml. FT-IR spectra of the two purified bioproducts
were similar to that of PR medium with the presence of amine and ester linkages as well
as sulfur compounds. Molecular weight of the bioproducts were found to be 399 and

193 dalton with polydispersity of 1.14 and 1.48, respectively. Due to their molecular



weight were lower than 1,000 dalton the bioproducts were not considered to be
polymer.

Testing on surface active agent property of the culture broth from the two
thermotolerant bacterial strains indicated that only Acinetobacter sp. FT3 produced
surface active agent, with the maximum crude biosurfactant yield of 15.4 mg/l after 60 h
cultivation. It could reduce the surface tension of the supernatant from 68 mN/m to 58.6
mN/m. After partial purification, oil displacement area (ODA) of the biosurfactant
increased from 0.50 cm’ to 132.66 cm”. TLC analysis illustrated that major components
of the biosurfactant were carbohydrate and lipid. The FT-IR spectrum of the crude
biosurfactant revealed the presence of hydroxyl, alkene and aldehydes groups in the
components. As a result, the biosurfactant may be glycolipid or lipopolysaccharide. In
addition, the biosurfactant was found to possess antimicrobial activity against Bacillus
subtilis, giving the clear zone of 13 mm in diameter when used at the concentration of
1 mg/ml. However, it could not inhibit the growth of Escherichia coli and Staphylococcus

aureus.





