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Characterization of the B-Galactosidase Produced by Streptomyces sp. YB-10. Lee, Kyung-Seob, Chang-
Jin Kim', and Ki-Hong Yoon*. Schoo! of Food Science & Biotechnology, Woosong University, 17-2, Jayang-
dong, Dong-ku, Daejeon 300-718, 'KRIBB, Yusong-ku, Daejeon 305-600, Korea — A strain YB-10 was isolated
from soil as a producer of the extracellular -D-galactosidase, which catalyzes the hydrolysis of lactose. The strain
YB-10 was identified as Streptomyces sp. on the basis of its cultural, morphological and physiological properties.
After treating culture supernatant of the isolate with ammonium sulfate, the precipitated protein was used as a crude
B-galactosidase for analyzing its reaction properties with para-nitrophenyl-B-D-galactoside (pNP-BGal) as a sub-
strate. The B-galactosidase showed its maximal activity at pH 6.0 and 60°C. The enzyme was also active on lactose.
The hydrolyzing activity of 3-galactosidase for pNP-BGal and lactose was decreased by galactose. Its hydrolyzing
activity for lactose was also decreased by glucose, but the activity for pNP-fGal was increased to 1.8-folds by glu-

COse.
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B-Galactosidase dike| ERY

WA Rels BEORAR 1 g A=A 10mel @
e3lal, sleflle] Hgeks F3le] Wk F2l4 humic acid
vitamin Zh %] (humic acid 1.0 g/L, MgSO,* 7H,0 0.05 &/
L, Na,HPO, 05g/L, FeSO4- 7H,0O 0.01¢g/L, CaCO;
0.02g/L, KC! 1.7 g/L, thiamine-HCl 0.5 mg/L, riboflavin
0.5 mg/L, niacin 0.5 mg/L, inositol 0.5 mg/L, pyridoxin-
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HCI 0.5 mg/L, Ca-pantothenate 0.5 mg/L, biotin 0.25 mg/
L, aminobenzoic acid 0.5 mg/l, cycloheximide 350 mg/L,
nalidixic acid 50 mg/L, agar 18 g/L(pH 7.2))°] =3t &
28°CellA 797t wiElodTt. HAE E2Y FellA Mz o
T RS Hole FEYE WA WS GSS niA
(soluble starch 10 g/L, K,HPO, 0.25g/L, soybean meal
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L, glucose 20g/L, CaCO; 2g/L(pH 7.2))ol ZE3}e]
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Fig. 1. Scanning electron microscopic photogram (1.00x10%) of
the isolate YB-10 grown on oatmeal agar medium for 21 days.
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Table 1. Cultural characteristics of Streptomyces sp. YB-10.
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Table 2. Physiological characteristics of Streptomyces sp. YB-10.

Unit character Description| Unit character Description
- Carbohydrate
Melanoid pigment - utilization
Soluble pigment + D-Glucose +
Coagulation of milk - L-Arabinose +
Peptonization of milk + D-Xylose +
Hydrolysis of starch + Inositol +
Hydrolysis of skim milk D-Mannitol -
D-Fructose +
Cell chemistry L-Rhamnose -
Diaminopimelic acid  LL type | Sucrose +
Raffinose +

+, positive; —, negative; £, faint positive

(data not shown). WelA Streptomyces sp. YB-100] A E
9|2 Fu] PAaksl= B-galactosidase?] HFSEA]L 2A}s}7)
Al G.S.S WAl A 5Y 7 wokste] A2 wjoArEN S
30%~70% ammonium sulfateZ 2-33}o] B-galactosidaseS-
Fi AABIL o] F ZRAN R AMEINH.

Hhg-250) pHE Pe|sle] B-galactosidase B ZAIF
224 Hhg-2-59] pH7} B-galactosidaseBAlol| BlX|= ok
& 2AFE A# Fig 2004 vrepd vle} o] 60~65°C9}
pH 6.0e14 Hj L& B om, citrate HEFH S AME-
3193-& WX} phosphate 95808 AM831ol S wf B0
N L A0 gelxgo)

o] GRS B S8 50~70°C 9l 30
B2 A7 dAEE F 520 3k FA S A A
55°C o|delMe 543 Agsl= 7oz vt (data not
shown). dA|2] &= 40°C~50°C HlellM Gxz) A7H+e 2
ZletiA AEFE S AR W Fig 30 viebd vle}
7ol 40°Col M 8AIZF W8l Fol = EA4gAdo] a2
FAHL sl Aoz BIFFeH, 45°CoME A7 W
A Foll oF 95% olAe] o2 T o] HAIHIL 8
AZE B Fellis 2EEA o] o 90% P =R veh) 45°C
AAlE Aol AR shlek e 50°CelMle 4
A A ko] ToipmAa FAS] S T4 PA o] Yopd S
o 4 slem, 8A7F Fell= oF 20% Q] o] o} 9l
et EZE 40°Cek 45°Co|A AR 30~603 A= GA

Media Growth Aerial mycelium color Reverse side color Soluble pigment
Yeast extract-malt extract agar (ISP No.2) Good Gray Yellowish brown None
Oatmez agar (ISP No.3) Good Gray Pale yellow None
Inorgar ic salt-starch agar (ISP no.4) Good Gray Pale yellow None
Glycerol-asparagine agar (ISP No.5) Good Pale gray Pale yellow None
Peptone-yeast extract-iron agar (ISP No.6) Good Pale gray Pale yellow None
Tyrosire agar (ISP No.7) Good Whitish gray Pale yellow None
Glucosz-asparagine agar Good Gray Pale yellow None
Bennets agar Good Gray Pale yellow None
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Fig. 2. Effects of reaction temperature and pH on the B-galac-
tosidase activity. Temperature profile (-4A -) was obtained by mea-
suring the P-galactosidase activities at pH 6.0 and different
temperatures. The reactions were done at 60°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 (-O-).
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Fig. 3. Thermostability of B-galactosidase. The residual actvity
was measured at various times after incubation at 40°C (- @-) ,
45°C (-[1-) and 50°C (-A -) with a fixed pH 6.0.
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FHAET} o] 5 A7ISIA] USkS wEe e Ao Fl
H3iv}. =3t galactosest glucose®] H71ekS 07}/‘123-— o
+ lactose®] E3|A =7} 7‘%‘451"“‘3]- o]= 10 mM glucose
7t 28 o lactose®] 73T ] AskER]
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Fig 4. Thin-layer chromatograms of the hydrolysis products of lactose with the crude B-galactosidase. In panel A, reaction was done
for various times at 60°C. In panel B, reactions were done with various concentrations of glucose (lanes 4~7) and galactose (lanes 9~12) o
without them (lane 2), respectively, for 2 h at 60°C. Concentrations of glucose and galactose added to reaction mixture are 10 mM (lane 9),
50 mM (lanes 4 and 10), 100 mM (lanes 3, 5, 8 and 11), 200 mM (lane 6) and 250 mM (lanes 7 and 12). Lanes 1, 3, and 8 are correspond
ing to reaction mixture supplemented with no additional sugar, glucose, and galactose, respectively, before B-galactosidase reaction.
Authentic sugar abbreviations are as follows: L, lactose; G, glucose; Ga, galactose.
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Fig. 5. Effects of sugars on the B-galactosidase activity. The rel-
ative activity was determined by measuring [3-galactosidase activ-
ity for pNP-BGal (1 mM) in the presence of various concentrations
of sugars ncluding glucose (-@-), xylose (-O-), fructose (-A -),
mannose (-[]-), galactose (-l -), respectively.
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