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Fig. 1. Typical HPLC chromatograms of enzymatic reaction pro-
ducts of lactose by using B-galactosidase from Bacillus sp. Al.
The chromatograms in the uppor panel(A) and the lower panel(B)
wre measured by using a Sugar-Pak column and an Econpospere
NH, column, respectively. Peak assignments were done by referring
to the standards as follows: (A) 2~4, galactooligosaccharides, 5,
lactose and trsnagalactosylated disaccharides 6, glucose, 7, galactose
(B) 2, glucose and galactose, 4, lactose, 3, 5, trsnagalactosylated
disaccharides 6~12, galactooligosaccharides.

Table 1. Comparision of transgalactosylation capacities of p-gala-
ctosidases derived from various strains.

Strain GOS (%)* T (%)** X (%)*** Ref.
E coli 240 25.7 934 17
Aspergillus oryzae 230 69.0 36.2 3
Aspergillus niger 153 30.3 62.1 8
Kluyveromyces fragilis 246 340 934 16
Kiuyveromyces lactis 132 218 66.0 4
Streptococcus thermophilus 241 479 93.1 5
Bacillus civculans 410 689 61.2 10
Saccharopolyspora rectivirgular 438 60.0 80.0 11
Bacillus sp. Al 50,0 900 700

* Maximum galactooligosaccharides (GOS) content (% of total sugar)
T (%)= (Glucose sa— Galactosesma)/Glucose  ga
*** X (%)= (Lactosegitia — Lactosesi)/Lactoseitia.
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Table 2. induction of B-galactosidase from Bacillus sp. A1 by lactose, galactose and isopropyl-B-D-thiogalactopyranoside (IPTG).

Chemical Cell growth (A610) Enzyme activity (U/ml)* Specific activity (U/ml)/Ago Relative specific activity
IPTG 3.10 0.068 0.022 113
Lactose 360 0.63 0.175 9.19
Galactose 3.25 0.19 0.059 294
Control 3.08 0.061 0.020 1.00

*Enzyme activity of Bacillus sp. Al culture was measured for transgalactosylation.
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Fig. 2. Catabolite repression of B-galactosidase biosynthesis. The
effect of glucose on the induction of B-galactosidase was examined
by comparing specific activity between cells grown on lactose
(O—0) and those grown on lactose pluse glucose (@ —@) that was
added to the medium after 6 hr culture.
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Table 3. Effects of various organic nitrogens on the cell growth and transgalactosylation activity of B-galactosidase in Bacillus sp.

A1 culture.

Organic nitrogen Cell growth Total enzyme Intracellular Extracellular Ratio*

at1o

Commercial name (Mfd) Raw material (A1) activity (U/m/) activity (U/m/) activity (U/mf)
Polypeptone (Wako) Casein 2.64 0406 0.257 0.149 0.367
Tryptone (Difco) Casein 1.98 0402 0.257 0.145 0.361
Casamino acid (Difco) Casein 1.96 0.568 0.243 0.138 0.243
Yeast extract (Difco) Yeast 414 0913 0.774 0.139 0.152
Soytone (Difco) Soybean meal 220 0463 0273 0.190 0410
SMP (Fuji Oil) Soy protein 742 0.997 0430 0.567 0.569
* Ratio=extracellular enzyme activity/total enzyme activity.
FAL902 ByHe, At vny IE AT, FAUAUAR SR 21(D), 164172
& 3t ohel AAYF oI = SMPe] w7} 7. A%, oM, o] &t (1990) Aspergillus niger CAD 19]
= yeast extract®] L= A9 aARH|Lo] gAKE REDAE B-galactosidaseo| 3 AHEZE 1T A,
3 T ASo) v)ste] HASA Qe P Bk 241818 %) 32(6), 323-333.
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Isolation of Bacillus sp. Producing p-Galactosidase with High Transgalactosylation Activity and
its Culture Characteristics Regarding Enzyme Production

Man-Jin In'?*, Min-Hong Kim? and Jin Jung' (‘Department of Agricultural Chemistyy, Seoul National University; *Biotech-
nology Division, R&D Center, Miwon Co., Ltd)

Abstract : A Bacillus strain which produces B-galactosidase with high transgalactosylation activity, was isolated from
soil and tentatively designated as Bacillus sp. Al. When B-galactosidase from Bacillus sp. Al reacted with 40% (w/w)
lactose, transgalactosylation ratio reached up to 90% at the 70% conversion of the initial lactose. The biosynthesis
of the enzyme in Bacillus sp. Al required lactose as an inducer and was repressed by glucose. Observing that the
addition of amino acids to culture medium resulted in enhancing, to a significant extent, both the growth and the
enzyme production of the strain, yeast extract and commercially available hydrolysates of protein were examined
for the suitability as amino acid source. As it turned out, SMP, an enzymatic hydrolysis product of soybean protein
from Fuji Oil Co.Japan), was the most suitable for optimization of the culture medium. When Bacillus sp. Al was
cultured in the presence of 05% SMP and 2% lactose, the enzyme activity increased up to 1.8 U/mi-broth.
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