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# # 5887843220 : MAJOR HAZARDOUS SUBSTANCE AND ENVIRONMENTAL MANAGEMENT

KEYWORD: Biosurfactant ; Immobilized cells; Glycolipid; Biosurfactant-based dispersant
Tipsuda Subsanguan : Production of biosurfactants by aquaporousgel-immobilized lactic acid
bacteria and their application as oil dispersants. Advisor: Assoc. Prof. EKAWAN LUEPROMCHAI, Ph.D.
Co-advisor: Witchaya Rongsayamanont, Ph.D., NICHAKORN KHONDEE, Ph.D.

This study aimed to produce biosurfactants by aquaporousgel-immobilized Weissella cibaria PN3
and apply the biosurfactant for formulating oil spill dispersants. The immobilization of bacterial cells on a
porous carrier allowed the reuse of inoculum and maintained the biosurfactant producing activity. The initial
biosurfactant production was conducted in flasks and utilized 2%(v/v) of soybean oil as carbon source. After
72 h, the immobilized cells were repeatedly used for the next cycle by replacing the culture broth with fresh
productive medium. Extracellular and cell-bound biosurfactants were extracted from cell-free broth and cell
pellets, respectively. SEM analysis of used immobilizing carrier showed the increased surface roughness and
clogged carrier pores. Therefore, PBS buffer, (pH 8.0) was selected to wash the used immobilizing carrier. The
immobilized cells were further reactivated with LB medium for 2 days in every three cycles. The maximum
yields of extracellular (1.46g/L) and cell-bound biosurfactants (1.99 ¢/L) was found at the 4" production cycle.
Extracellular and cell-bound biosurfactants had different properties but both were characterized as glycolipid
biosurfactant. Extracellular/cell-bound biosurfactant was formulated with lipopeptide as biosurfactant-based
dispersant. Formulations composing of cell-bound biosurfactant and lipopeptide showed the highest
dispersant effectiveness with 81% of fuel c and had the lowest dispersant cost; therefore, it could be an
alternative dispersant for fuel oil spill remediation. To scale-up biosurfactant production, the immobilized cells
were applied to a stirred tank fermenter, which was operated semi-continuously. The maximum yields of
extracellular (1.59 ¢/L) and cell-bound biosurfactants (1.77 g/L) was found at the 1% production cycle and
immobilized cells were repeatedly used for several cycles. When waste frying oil and coconut water were
used as substrate for biosurfactant production, the biosurfactant yield especially cell-bound biosurfactant
increased to 2.68 ¢/L and the production cost was reduced. Therefore, biosurfactant production with
immobilized-Weissella cibaria PN3 is one the effective way for enhancing biosurfactant yield and reducing

production cost.
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