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Characteristics of B-Galactosidase with High Transgalactosylation Activity Produced by Penicillium
sp. KFCC 10888. In, Man-Jin* and Hee Jeong Chae. R & D Center, Daesang Corp., Ltd.,, Ichon
467-810, Korea— A Penicillium strain which produces f-galactosidase with high transgalactosylation acti-
vity, was isolated from soil and registered as Penicillium sp. KFCC 10888. When [-galactosidase from
Penicillium sp. KFCC 10855 reacted with 40% lactose, transgalactosylation ratio reached up to 70% at
the 73% conversion of initial lactose. The biosynthesis of the enzyme in Penicillium sp. KFCC 10888
was not induced by lactose. The soybean meal was an effective component of the culture medium. The
optimum pH and temperature for transgalactosylation were 4.0 and 55C, respectively. The production of
galactooligosaccharides was in proportion to the initial lactose concentration. When the enzyme reacted
with 40% lactose (pH 4.0) at 55C, the concentration of galactooligosaccharides increased up to 40% of

total solid concentration.
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Table 1. Comparision of maximum oligosaccharides production by transgalactosylation of B-galactosidases derived from vari-

ous strains
Strain Initial lactose Lactose Oligosaccharides Ref
concentration (%) conversion (%) concentration (%)* )
Escherichia coli 20 93 240 [61
Sterigmatomyces elviae 36 64 375 [14]
Bacillus circulans 4.7 61 41.0 [11]
Saccharopolyspore rectivirgular 60 80 438 [12]
Rhodotorula minuta 20 57 38 [13]
Bacillus sp. 50 70 50 [8]
Thermus aquaticus 16 80 35 [1]
Penicillium sp. 40 73 40 this work

*Percentage of total sugar.
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Fig. 1. The effect of wheat bran and soybean meal on the B-
galactosidase production of Penicillium sp. KFCC 10888.
Penicillium sp. KFCC 10888 was grown at 287 for 3 days on
the culture media containing 0% (@), 0.5% (M) and 2% (W)
soybean meal.

Table 2. Effect of lactose on §-galactesidase production from
Penicillium sp. KFCC 10888

Enzyme activity (U/mg protein)*

3 day culture 4 day culture 5 day culture
Control 0.14 0.17 0.12
Lactose 0.19 0.21 0.15

*Enzyme activity of Penicillium sp. KFCC 10888 culture was
measured for transgalactosylation.
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Fig. 2. The effects of pH (panel A) and temperature (panel
B) on the transgalactosylation acticity (@) and hydrolysis ac-
tivity (M) of B-galactosidase produced from Penicillium sp.
KFCC 10888.

Enzyme activitics were measured with lactose as a substrate.
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Fig. 3. The pH stability of transgalactosylation (panel A) and
hydrolysis activity (panel B) of B-galactosidase produced from
Penicillivm sp. KFCC 10888,

Symbols: O, pH 4; (3, pH 6; A, pH 7.
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Fig. 4. The thermal stability of transgalactosylation (panel A)
and hydrolysis activity (panel B) of B-galactosidase produced
from Penicillium sp. KFCC 10888.

Symbols: O, 55C; O, 65C.
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Fig. 5. Typical time course of lactose conversion to galactoo-
ligosaccharides.

The P-galactosidase from Penicillium sp. KFCC 10888 was in-
cubated with 10% lactose solution (pH 4.0) at 55C.

Symbols: @, lactose; M, glucose; A, galactose; W, galactooli-
gosaccharides.

Table 3. Effect of initial lactose concentration on galactoo-
ligosaccharides production

Lactose Reaction Lactose Oligosaccharides
concentration (%) time (hr) conversion (%) concentration (%)*
10 10 52.0 19.1
20 24 49.4 29.3
30 48 56.1 30.9
40 96 54.6 40.5

*Percentage of total sugar. Enzyme was incubated with lactose
solution (pH 4.0) at 55¢C.
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