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Characterization of Extracellular o-galactosidase Produced by Streptomyces sp. YB-4. Kim, So-Young,
Ki Haeng Cho', Chang-Jin Kim?, Dong-Jin Park?, and Ki-Hong Yoon*. School of Food Science & Bio-
technology, Woosong University, 17-2, Jayang-dong, Dong-ku, Daejeon 300-718, "R&D Center, CTCBIO Inc.,
Seoul 305-600, *KRIBB, Yusong-ku, Daejeon 305-600, Korea — A strain YB-4 producing the extracellular o-
galactosidase was isolated from soil, and has been identified as Streptomyces sp. on the basis of its cultural,
morphological and physiological properties. The partially purified o-galactosidase was most active on para-
nitrophenyl-o-D-galactopyranoside at pH 6.0 and 60°C. The enzyme retained 90% of its maximum activity
between pH 4.0 and pH 10.0 after pre-incubation for 1 h. The enzyme was able to hydrolyze oligomeric sub-
strates such as melibiose, raffinose and stachyose to liberate galactose residue, indicating that the o-galactosi-
dase of Steptomyces sp. YB-4 hydrolyzed o-1,6 linkage.
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Fig. 1. Scanning electron microscopic photogram (1.19x10*
fold) of the isolate YB-4 grown on oatmeal agar medium for 21
days.

Table 1. Cultural characteristics of Strepromyces sp. YB-4.
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Table 2. Physiological characteristics of Streptomyces sp. YB-4.

Unit character Description Unit character Description

Melanoid pigment + L-Arabinose +
Soluble pigment D-Xylose -
Liquefaction of gelatin - D-Mannitol -
Coagulation of milk - D-Fructose -
Peptonization of milk + L-Rhamnose -
Reduction of nitrate - Raffinose -
Hydrolysis of starch + D-Galactose +
Hydrolysis of skim milk + Cellulose -
Cell chemistry Melibiose -
Diaminopimelic acid LL type Mannose -
Carbohydrate utilization Maltose -
D-Glucose +

+, positive; -, negative

Media Growth Aerial mycelium Substrate mycelium Soluble pigment

Yeast extract-malt extract agar (ISP No.2) Good Gray Pale brown Brown
Qatmeal agar (ISP No.3) Good Gray Pale yellow None
Inorganic salts-starch agar (ISP No.4) Moderate Whitish gray Pale yellow None
Glycerol-asparagine agar (ISP No.5) Good Gray Pale brown None
Peptone-yeast extract-ironagar (ISP No.6) Good Pale yellow Dark brown Black
Tyrosine agar (ISP No.7) Moderate Gray Dark brown Black
Glucose-asparagine agar Moderate Whitish gray Pale yellow ND

Bennett's agar Good Gray Pale yellow ND

Nutrient agar Moderate Pale yellow Pale yellow ND

ND. not determined
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Table 3. o-Galactosidase production of Streptomyces sp. YB-4

grown on G.S.S medium supplemented with various amount of
glucose.

Glucose o-Galactosidase Relative
amount productivity productivity
(%) (U/ml) (fold)
none 0.01 1.0
0.5 0.05 5.0
1.0 0.10 10.0
1.5 0.13 13.0
20 0.39 39.0
3.0 0.24 32.0
4.0 0.17 17.0
5.0 <0.01 0.5
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Fig. 2. Effects of reaction temperature and pH on the o-galac-
tosidase activity. Temperature profile (—(O-) was obtained by
measuring the a-galactosidase activities at pH 6.0 and different
temperatures. The reactions was done at 45°C and various pHs for
determining the pH profile (- @-). The following buffer systems
were used: pH 4.0 to 6.0, 50 mM citrate; pH 6.0 to 8.0, 50 mM
sodium phosphate; pH 8.0 to 10.0, 50 mM KCl-Borate.
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Fig. 3. Thermeostability of a-galactosidase. The residual actvity
was measured at various times after incubation at 40°C (—@-) ,
45°C (-O-), 50°C (—-) and 60°C (-[J-) with a fixed pH (6.0).
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Fig. 4. pH Stability of o-galactosidase. The residual actvity was
measured at various times after incubation at pH 3.0 (- @-) , pH
3.5 (-O-) and pH 4.0 (-¥ -) with a fixed temperature (4°C).

2 3 R Ga Sc

Fig. 5. Thin-layer chromatograms of hydrolysis products from melibiose (A), raffinose (B) and stachyose (C). Reaction was done at
45°C for 6 h (lane 1), 12 h (lane 2), and 24 h (lane 3), respectively, and the reaction mixture was withdrawn at each time mixture. After boil-
ing for 3 min, the reaction mixture was used for TLC. M, mellibiose; R, raffinose; Ga, galactose; Ge, glucose; Sc, sucrose; St, stachyose.
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