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Purification and Characterization of the B-Galactosidase from Edible Snail

Kyung-Young Yoon' and Kwang-5S00 Kim

Dept. of Food and Nutrition, Yeungnam University, Kyungsan 712-749, Korea

Abstract

The B-galactosidase was purified from the internal organs of edible snail by fractionation with ammonium
sulfate, ion exchange chromatography on DEAE-Sephadex, Mono Q HR 5/5 and gel filtration on Sephacryl
5-200, Superose 12 HR 10/30 chromatography. The specific aclivity of the purified B-galactosidase was 18.8
units/mg protein with 31.3 purification fold from crude extract. The B—galactosidase had native molecular weight
of 144,000 dalton and was composed of two subunits of 72,000 dalton. The isoelectric point of the enzyme was
determined 4.1. This enzyme was the most active at pH 3.0 and 60°C, and was stable in the pH range 2.0~8.0
and below 50°C. The enzyme was inhibited by metal ions and sugars such as fructose, glucose, galactose,

maltose and xylose.
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Fig. 1. Chromatograms of p-galactosidase from edible snail
on DEAE Sephadex A-50.
Column size: 3.0%25 cm, Flow rate! 0.4 ml/min.
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Fig. 2. Chromatograms of B-galactosidase from DEAE Se-
phadex A-50 on Sephacryl $5-200.
Column size! 3.0X50 e¢m, Flow rate: 0.2 mL/min.
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Fig. 3. Chromatograms of B-galactosidase from Sephacryl
5-200 on Mono Q IIR 5/5.
Column size: 0.5%10 c¢m, Flow rate! 1.0 mL/min.
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Fig. 4. Chromatograms of B-galactosidase from Mono Q HR
5/5 on Superose 12 HR 10/30.
Column size: 1X30 cm. Flow rate: 0.5 mL/min.
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Table 1. Purification steps and purity of B-galactosidase from edible snail

S Total activity Protein content Specific activity Recovery Purification
Purification steps (units) (mg) (units/mg protein) (%) (fold)
Crude extract 2,368.7 42774 0.6 100.0 1.0
{NH4):504 2,095.6 1,988.1 1.1 885 19
DEAE Sephadex A-50 1,340.3 3034 4.4 56.6 80
Sephacryl 5-200 1,1815 174.4 6.8 49.9 12.3
Mono @ HR 5/5 615.9 49.3 125 26.0 20.8
Superose 12 HR 10/30 492.7 26.2 188 208 31.3
% Superose 12 HR 10/30 column 2] 8|84 == 77+ 0.6, > = 019710+ B1018 i
1.1, 44, 6.8, 125 2 188 units/mg protein.-2, Mono Q HR Wl : R = 0.9892 g A
5/6 columnne 2 E2]g A$ v B xr} 24 Frletd &S
ok 4= 919t Mono Q HR 5/5 column® Superose 12 HR Eg_ el 3> ﬂ_:; ctosidase
10/30 column A A =4 & 2 &5 SN 85 2=+ 208680, 31.3 -
o] A A = e} o5t 4
5=+
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Ak A 7= Fig. 65 2 gkov], 72,000 dalton F-Fell A
=7} vhelyiet. dheld @ao] WAt p-galactosidases
72,000 dalton®] #ate2 7Hal F49) subunit® TAX
dimeryd = #<l3tg et Choi $(32)2 Bacillus sp. TA-112
2 62,000 dalton®] Ex4ES 747 F 2] subumts 40,000
gl 34000 dalton®] E2t=F2S 7141 subunitZ 4 % 205,000
dalton?} B-galactosidases £=213b4 T} Lee 5(33)7 Shin
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Fig. 5. Determination of molecular weight of B-galacto-
sidase by Sephacryl $-200 gel filtration.

Vo void volurne, Ve elution volume of each protein, 1: B-amy-
lase (MW. 200,000), 2: alcohol dehydrogenase, (MW. 150,000), 3:
alburnin (MW, 66,000), 4. carbonic anhydrase (MW, 29,000), 5:
cytochrome ¢ (MW. 12,400).
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Fig. 6. Determination of molecular weight of p-galactosid-
ase by SDS-PAGE electrophoresis.

1. phosphorylase b (Mw. 101,000), 2. bovine serum alburmin (Mw.
79,000), 3. ovalbumin (Mw. 30,000), 4. carbonic anhydrase (Mw.
34,700), 5. soybean trypsin inhibitor (Mw, 28,400).

5342 =7k zhollA FAbske] zhzt 116,0008 115,000
dalton?! p-galactosidase® E2]sted £ A HPl4 92 p-
galactosidase®] ¥A}=Fat fAbslgich

=V 3P
[ L e |
EF whulAde] Ao gl o] B A E A Fe] AHETE A
L2 o] B-galactosidased] 574 -2 Fig. 73 2] 4.19U&
srelstoddl, Penicillium multicolor(28)%} Kluyveromyces
10
8
y=1.7654x+ 07542 .
8 | R?=0.9427
6 |
— 2
o .
4| L en
B-Galactosidase
2 -
0 . . . .
0 1 2 3 4 5

Distance (cm)

Fig. 7. Determination of pl of B-galactosidase by isoelectric
focusing.

1: amyloglucosidase (pl 3.6), 2: sovbean trypsin inhibitor (pI 4.6),
3: B~lactoglobulin A (plI 5.1), 4 carbonic anhydrase II (pI 5.9), 5:
carbonic anhydrase I (pl 6.6), 6: myoglohin (pl 7.2), 7: Lens cul-
inaris lectin (pl 8.8), & trypsinogen (pl 9.3).
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Fig. 8. Effects of pH on the activity (A) and stability (B) of
p-galactosidase from the edible snail.
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Fig. 9. Effects of temperature on the activity (A) and sta-
bility (B) of B-galactosidase from the edible snail.
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Table 2. Effects of metal ions on the activity of B-galacto-
sidase from edible snail

Metal ions Relative activity (%6)
None 100
KCl 47
NaCl 51
LizS0; 54
CaCl» 49
FeCly 57
HgCly 21
MgCl; 49
MnSQ, 55
ZnCly 51
ApNQs 45
Ph(CH2CQQ); 51
CusS0q 61
BaCl; 51

Table 3. Effects of sugars on the activity of B—galactosidase
from the edible snail

Relative aclivity (%)

Sugars 1mM 10 mM
Control 100 100
Fructose 94 85
Glucose 96 88
Galactose a8y 64
Maltose 96 88
Xvlose 98 90
Sucrose 101 102
Lactose 105 107
oA 2zt 101%, 105291 9 3L, 10 mMell A= 102%9} 107%

Z 9eg T gt Fructose,
ylosed| Aoz F F=
2w, 10 mM ¥E7F 1 mM
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eli} o] B4t FU% polypeptide® A E dimer® %
Hglen] T8 pl 4104l v} B-Galactosidase®] #A pH
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