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ABSTRACT
0 This research aimed to study the production, purification and characterization of

B-galactosidase from Kluyveromyces sp. CK8, a thermotolerant yeast isolated from
rotten fruit in northern Thailand with capability of growth at 45°C. The yeast isolate was
identified to be Kluyveromyces marxianus based on the morphological and biochemical
characteristics and comparative sequence analysis of 26S rRNA gene at D1/D2 domain
(99% similarity). Kluyveromyces marxianus CK8 produced [-galactosidase 5.33 U/ml
culture when cultivated in Yeast-Malt extract (YM) medium containing 1% (w/v)
lactose as a sole carbon source at 37°C for 18 hours. The optimization of medium
composition of 5 medium components for enzyme production by K. marxianus CK8
was conducted using 2-Level Factorial experimental design to determine the most
relevant variables of the culture medium composition. Among 5 parameters, yeast
extract, (NH4)2SOs and KH.PO4 were significant effectors at p<0.05. The Central
Composite Design (CCD) and Response Surface Plot predicted to the highest B-
galactosidase activity of 8.94 U/ml culture in the medium containing yeast extract 0.23
g/l, (NH4)2SO04 9.64 g/l, KH2PO4 7 g/l, lactose 20 g/l and MgSO4.7H20 0.1 g/l. Time
course of validation in the optimal medium was investigated and found that the actual
value of enzyme activity was 8.82 U/ml culture at 18 hours cultivation which calculated

to be 98.66% validation. The B-galactosidase was purified to homogeneity by column



chromatographies and achieved the purified enzyme with 19.7% yield, 107.22 units/mg
protein of specific activity and 157 purification folds. The molecular weight of the
purified enzyme was estimated to be 280 kDa composed 2 subunits of 143 kDa. The
optimal temperature and pH of the purified B-galactosidase were 30°C and 7.5,
respectively. Co?* and Mn?* enhanced the activity of the purified enzyme 2.5 fold
comparing to control. Km and Vmax values of the purified pB-galactosidase for o-
nitrophenyl-p-D-galactopyranoside were 4.1 mM and 0.1 mM/min. Preliminary study
on GOS synthesis found that the enzyme in form of permeabilized yeast cell was

capable of GOS synthesis better than using the crude enzyme.



