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Abstract — Alkalophilic Bacillus sp. HJ-12 producing B-1,4-D-arabinogalactanase was isolated from
soil in the alkalic condition, pH 10.0. B-1,4-D-arabinogalactanase was maximaly produced in the
medium consisting of 2% soybean arabinogalactan (SAG), 0.5% yeast extract, 0.0% polypeptone,
0.5% NaCl, 0.1% K,HPO,, 0.02% MgS0,-7H:0, 0.1% Na,CO; under the aerobic condition (pH 8.2).
B-1,4-D-arabinogalactanase is inducible enzyme so that its activity has been increased 10 fold in
the SAG medium than in the glucose medium. Through the ammonium sulfate precipitation, DEAE-
Sephadex A-50 ion chromatography, and Sephadex G-75 gel chromatography procedures, this enz-
yme was purified with a single protein of 11% yield and 110 fold’s purity. B-1,4-D-arabinogalacta-
nase is endo type enzyme producing oligosaccharide from SAG.
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Table 2. Taxonomical characteristics of isolated strain
12

Table 1. Comparision of [3-1,4-D-arabinogalactanase
activity of an isolated strain with reported strains.
‘ Activity Refer-
Strain : ‘
Unit*/  Uint/mg ence
m/ protein
B. subtils var 0.9 7
amylosacchariticus
Bacillus subtilis 0.05 8
B. sp. 5-2 0.8 0.35 9
A, miger var (.06 11
acculeatus
Strain 12 1.0 (.85 This
study
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Strain 12
A. Morphological
Shape Rods
Size 0.5~0.7X3~5 pum
Filaments —
Mobility +
Spore forming +
Gram Staining +
B. Biochemical
Strict anaerobes —
Catalase +
Oxidase +
Reduction of nitrate +
V-P test —
Utihzation of citrate +
Production of indole —
Growing NB media +
Growing on 15% NaCl +
Hydrolysis of casin —
gelatin -
starch +
Acid from D-glucose +
[.-Arabinose +
D-Xylose +
D-Mannitol +
+: Positive, —: Negative, +: Poor growth
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pHE H3IMAAL 2E pHe 95 Vel 53(20)
2 Ho|x 9)rl
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ke 218 Adle m% Na,CO; 0.1%(pH 8.2)¢l] A
s shdct.

chiglol g
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Fig. 1. Effect of initial pH of culture broth on activity
of 3-1,4-galactanase.

Table 3. Effect of various carbon sources on the produ-
ction of B-1,4-galactanase.

Carbon source Relative Final

(1%, w/v) Activity(%) pH
L-(+) Arabinose 45.1 8.3
D-(+) Galactose 0 8.7
D-Glucose 27.3 5.8
Sucrose 19.0 5.8
Raffinose 2.6 8.6
D-Cellobiose 0 9.0
Soluble starch 0 8.6
Dextrin{(HPLC) 8.4 8.4
MCC* 8.4 89
SAG 100. 8.8

MCC: Microcrystalline Cellulose
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raffinose 5 7-¢ollA B 4= 9lze] Hilo| F7l&
TE A4 o] ol om ol & ©iel A5 B-14
o]2]e] a-1,2(6) Ajte] 745 BA: o] A3
911, 3] D-galactose®] 74-¢ A4 EAJo] jeh 7]
Paieed

12]BE, ¥ gAY SAGY B-14-D-galactose 2
glol] 9)3led FEEE 58408 AAEAY, &4
AAHE A% HA FE ZAAIP] 3 sHE
A A3 Fig 29} zre] 71 Fx9 Frlol wz}
HalH o 2 Zr7131ed 4% SAGOlA 1%l vl <F

Kor. ] Appl. Microbiol. Biotechnol.

- 14

- 12

-
o

Final pH(A )

Relative activity(O ,%})

SAG concentration(%)

Fig. 2. Effect of SAG concentrations on activity of (-
1,4-galactanase (Initial pH of broth, 8.2).
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Fig. 3. Effect of cultivation temperature on activity of
B-1,4-galactanase.
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Fig. 4. Effect of sugar addition on enzyme induction.
(1: No addition, a: 02% SAG, : 1% glucose, @:
0.5% glucose+0.5% SAG, O: 0.05% SAG (nitial) + 1%
SAG
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Fig. 5. DEAE-5Sephadex A-50 chromatography of the
B-1,4-galactanase.
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Fig. 6. Sephadex G-75 chromatography of the B-1,4-ga-
lactanase.
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Table 4. Purification step of (-1,4-galactanase

Kor. . Appl. Microbrol. Biotechnol.

Step Acti\{ity Protein prfzcific activit‘y Yield Purity

(Unit) (mg) (Unit/mg protein) (%) (fold)
Crude broth 225.0 264.7 0.9 160 1

Ammonium sulfate precipitation (30—80%) 92.2 25.3 3.7 41 4.1
DEAE-Sephadex A-50 Ion Chromatography 31.1 0.9 34.6 14 39
Sephadex (-75 Gel Chromatography 23.8 0.24 99.1 11 110

66000

45000
36000
29000

24000
20000

Fig. 7. SDS-PAGE of {3-1,4-galactanase at various
stage of purification.

1: standard, 2: culture broth, 3: ammonium sulfate
precipitation, 4: gel chromatography
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