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The purified g-galactosidase from L. sporogenes was most active at pH 7.0 and 60°C with O-nitrophenyl-8-D-
galactopyranoside (ONPG) in 0.05 M phosphate buffer. It was stable over a pH range from 5.0 to 9.0 and lost less than
10% of its activity after heating for 30 minutes at 60°C and pH 7.0. All the mineral ions examined in this work showed
no significant activating effect, whereas L-cysteine exerted a great stim"ilatory effect on the enzyme activity at the con-
centration of 10 mM. The Km values were 1.2 mM for ONPG and 33.3 mM for lactose. Approximately 85% of lactose in
cow's milk, in 10% skim milk and in 5% lactose solution was hydrolyzed after 4 hours incubation at 60°C with 2 units
of the purified g-galactosidase per ml of the substrate solutions. The g-galactosidase from L. sporogenes, therefore, is
considered to be suitable for hydrolysis of lactose in milk and other dairy products.
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Fig. 1. Effect of pH(A) and temperature (B) on

the activity of g-galactosidase.

(A) : The reaction was carried out at various pH
under the assay conditions. The buffers used we-
re:pH 4.0-5.5, 0.05M Mcllvaine buffer; pH 6.0-
7.5, 0.05M phosphate buffer;pH 8 0-8.5, 0.05

M Tris-acetate buffer.

(B) : The reaction was carried out at various
temperature under the assay conditions.
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Table 1. Effect of various buffers on the ac-

tivity of g-galactosidase.

Assay buffers Concen- Purified enzyme
(pH 7.0) tration Activity Relative
(units/m{) activity

(M) (%)

Sodium phosphate 0.05  520.05 100

buffer
Tris-acetate buffer 0.05 239.43 46
Mcllvaine buffer 0.05 494. 18 g5

Potassium phosphate 0.05 520. 50 100

Sodium phosphate
buffer

Sodium phosphate
bufier

0.01 260. 53 50

0.02 483.01 92.7

Sodium phosphate 0.05 521. 05 100

buffer
Sodium phosphate 0.1 484.79 94
buffer
.
Sodium phosphate 0.2 474. 16 91
buffer
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Fig. 2. Arrhenius plot of enzyme activity again-
st temperature.

Activity was measured using ONPG as a subst -
rate over the temperature range of 40C to 65C
under the conditions as stated in the assay.
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Table 2. Effect of sulfhydryl compounds on
the activity of g-galactosidase.
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Table 3. Effect of various sugars on the

B - galactosidase activity.

Purified enzyme

SH-containing Concentra- -
Activity Relative
compounds tion (mM) (units/ml) activity
(%)
None - 77.9 100
L-Cysteine 1 299.4 384.3
L~Cysteine 5 412, 7 529. 8
L-Cysteine 10 524. 6 673.4
L-Cysteine 20 501. 8 644. 2
L-Cysteine 50 37.4 48.01
B-Mercaptoethanol 1 206. 1 264. 6
B-Mercaptoethanol 5 245.1 314.6
B-Mercaptoethanol 10 288.2 370.0
B-Mercaptoethanol 20 339.6 436.0
B-Mercaptoethanol 50 386.0 495. 5
B-Mercaptoethanol 70 376.7 483.6
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Purified enzyme

Concentra~
Sugars
tion (mM) Activity Relative
(units/ml) activity (%)

None - 524.4 100
Lactose 5 436. 9 83
Lactose 10 391.1 74. 3
Galactose 5 492.7 93.6
Galactose 10 469. 0 89.1
Glucose 5 461. 7 87.7
Glucose 10 410.6 78.0

The reactions were performed for 10 minutes at
60C in the standard reaction mixture described
in the enzyme assay.
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Fig. 3. Influence of pH(A) and temperature (B)
on stability of g-galactesidase.

(A) . The enzyme was preincubated at various pH
and 37C for 3hr, and then the solution was ad-
justed to pH 7.0 with 0.05M phosphate standard
assay conditions. The buffer used were:pH 3-05,
0.05M Mcllvaine buffer;pH 6.0—7.0, 0.05M ph-
osphate buffer;pH8.0—9.0,0.05M Tris-acetate
buffer.

(B) : The enzyme was heated at various tempe-
ratures and pH 7.0 (0. 05 M phosphate buffer) for
30 min. and then the solution was diluted 10— fold
with cold 0.05M phosphate buffer (pH 7.0) and
the remaining activity was determined under stan-
dard assay conditions.
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Fig. 4. Linewever-Burk double reciprocal plot

for the determination of the Michaelis constant
for the hydrolysis of ONPG (A) and lactose ( B)

as substrate.
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Table 4. Substrate specificity of g-galactosi-

dase from L. sporogenes.

Vmax*?® €

(mM) (units/ml) activity

Galactosides Km*® Relative

Lactose 33.3 28.6 1
O-Nitrophenyl-g-D- 1.2 556 19.4
galactopyranoside

a, Km and Vmax were obtain from Lineweaver
~-Burk plots.

b, Vmax is experssed as umoles of hydrolyzed
substrate per min per m/ of purified enzyme
solution.

¢, Relative activity is experssed as ONPG/lac-
tose ratio of fB-galactosidase activity.
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Fig. 5. Hydrolysis of lactese in 5% lactose so-
lution (A), in cow’s milk (B) and in 10% skim
milk solution (C) by g-galactesidase from L.
gporogenes.

Symbols used: ([;, 1units/m/{ ; @, 2units/m{; Q,
5 units/ml 3 (), 10 units/m! ; &, 2units/ml ; &

S units/mi ; A, 10 units/m/ ; @, 2 units/m! ; €,

5 units/mi ; <, 10 units/ml.
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