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INTRODUCTION

In recent years, the synthesis of galactooligosaccharides derived from lactose (GOS) and new oligosaccharides derived from lactulose (OsLu) is receiving increasing interest since these
compounds have been described to have prebiotic effects!. The use of 3-galactosidases from the genus Kluyveromyces for GOS synthesis has been described. Although commercial
enzymatic preparations from K. lactis have been used for lactose and lactulose transgalactosylation?3, K. marxianus B-galactosidases have only been tested for the production of GOS*.

OBJECTIVE

The aim of this work was to evaluate [-galactosidase activity of two strains of K. marxianus (KM1 and KM2) isolated from artisanal cheeses to produce OsLu by hydrolysis and
transgalactosylation of lactulose. Two [B-galactosidases from K. lactis (one commercial, KL1 and other isolated from an artisanal cheese, KL2) were also introduced in this study for
comparison purposes.

MATERIALS AND METHODS
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RESULTS AND DISCUSSION

K. marxianus K. lactis

»All Kluyveromyces CCEs tested (marxianus and lactis) synthesized

galactosyl derivatives of lactulose (OsLu), showing similar

chromatographic profiles of OsLu production (Figure 1 and Figure 2).

» Peaks 1, 2, and 5 were assigned to galactose, fructose, and lactulose,

respectively.

»All CCEs tested formed 6-galactobiose (peak 3), 6'-galactosyl-lactulose

(peak 6) and 1-galactosyl-lactulose (peak 7).

» After 24 h of incubation with K. marxianus, allolactulose (peak 4) could

be detected.

» Two unidentified di- or trisaccharides (retention times =12.5 min and 14.8

min) and other high retention time oligosaccharides (peaks marked with

asterisk) were also detected.

» Under the studied conditions trisaccharide formation predominated over

L i ther oligosaccharides. |
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Figure 1. HPAEC-PAD profiles of carbohydrate mixtures obtained by enzymatic hydrolysis of Figure 2. HPAEC-PAD profiles of carbohydrate mixtures obtained by enzymatic hydrolysis of
lactulose by KM2 [(-galactosidase after 4 and 24 h of incubation. Compounds: 1) galactose; 2) lactulose by KL1 B-galactosidase after 4 and 24 h of incubation. Compounds: 1) galactose; 2)
fructose; 3) 6-galactobiose; 4), allolactulose; 5), lactulose; 6) 6’-galactosyl-lactulose; 7) 1-galactosyl- fructose; 3) 6-galactobiose; 5), lactulose; 6) 6’-galactosyl-lactulose; 7) 1-galactosyl-lactulose; *) other
lactulose; *) other oligosaccharides. oligosaccharides.

CARBOHYDRATE YIELD DURING LACTULOSE HYDROLYSIS » KL1 hydrolyzed lactulose to galactose and fructose to a

3sser extent (60 % hydrolysis) than the rest of assayed
.CEs (80-90 % hydrolysis).
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Figure 3. Carbohydrate yields during lactulose hydrolysis by yeast B-galactosidases. KL1: commercial K. lactis; KL2: K. lactis CEE isolated from artisanal cheese; KM1 and KM2 : K.

marxianus CEEs isolated from artisanal cheese. Error bars indicate standard deviations.

CONCLUSIONS

v The present study shows the feasibility of B-galactosidases from K. marxianus strains isolated from cheese to hydrolyze and transglycosylate lactulose producing high yields (45%) of
prebiotic oligosaccharides.

v K. marxianus is considered as a thermophilic microorganism which suggests the possibility of developing transgalactosyl reactions at higher temperatures than 50°C, with the benefit
of using higher substrate concentrations for OSLu yield improvement.
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