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Isolation and Identification of S-glucan Degrading Enzyme
Producing Bacterium Using coloured £-glucan

Yang, Jin-Oh, An-Sik Chung, and Sung-Taik Lee
Department of Biology, Korea Institute of Technology

ABSTRACT : A bacterium K-4-3, producing S-glucan hydrolyzing enzyme, was isolated from soil and
identified to be Bacillus subtilis by its morphological and physiological characteristics. 5-glucan was
coloured using cibacron blue 3G-A and cross linked by the addition of 1,4-butanedioldiglycidyl ether.
This substrate was used for the isolation of S-glucanase producing microorganism.The 3-glucan hydro-
lyzing enzyme activity from isolated K-4-3 strain was also measured using the modified substrate.
Bacillus subtilis K-4-3 produced the highest extracellular S-glucan hydrolyzing activity in the basal
medium containing S-glucan as a carbon source, peptone and tryptone as a hiu-ogen source, and ma-
gnesium sulfate as an inorganic salt. The optimum temperature and initial pH for S-glucanase produc-
tion by Bacillus subtilis K-4-3 were 37°C and pH6. The highest enzyme activity was obtained at the
culture age of 54 hrs with rotary shaking at 37°C. The crude enzyme showed the highest activity at pH

7.5-8.0 and 65°C.
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Table 1. Occurence of 8-glucanase producing micro-
organism in soil.

No. of colonies No. of colonies

‘Samplle for on isolation forming clear
isolation medium zone of over 10mm
Fallen leaves 31 19
Ditch of stream 43 5
Compost 22 1
Mud puddle 24 3
Levee, soil 0 0
Rice field, soil 29 8

Total 149 36

Fig. 1. Comparison of agar plate with and without 8-glu-
canase producing colonies.

A: The formation of clear zone on isolation me-
dium with modified S-glucan by g-glucanase
producing colonies

B: The growth of microorganism on isolation
medium with modified #-glucan without en-
zyme production.
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Fig. 2. Photomicrographs of isolates K-4-3 strain grown
in nutrient broth,
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Table 2. Morphological and physiological characteristics of the isolates K-4-3
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Fig. 3. Effect of incubation temperature on cell growth
and g-glucanase production by isolates K-4-3.
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Fig. 4. Effect of initial pH on cell growth and g-glucana-
se production by isolates K-4-3.



Vol. 25 1987
—as—a—a—nH
:?_?:?—' Enzyme Activity
s0or Cell Growth \  pH 100

| \. /Af\iﬁso ]
_ 7/}(:\. . 4

7.01 150
_‘A’ \ )
. / ‘\‘ 6.0-

/Q/ i 1 1

0 24 48 72
Incubation Time (hr)

Fig. 5. B-glucanase production and growth of Bacillus
subtilis K-4-3.
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Table 3. Effects of carbon sources on S-glucanase pro-

duction
Carbon Source Enzyme Activity(unit/m/)
Soluble B-glucan* 620
Na-CMC * 273
CMC * 176
Chitin * 160
Soluble starch 366
Potato starch 426
Rice starch 256
Pectin * 306
Dextrin 243
Maltotriose 136
Cellobiose 20
Maltose 20
Sucrose 20.3
Lactose 200
Glucose 30
Fructose 13.3
Galactose 320
Xylose 63.3

The concentration of each carbon source was 1% while
that of *Na-CMC, CMC, Chitin, Pectin or 8-glucan was
0.5%

Table 4. Effects of nitrogen sources on B-glucanase

production
Nitrogen Source Enzyme Activity(unit/m/)
Ammonium Sulfate 580
Ammonium Chloride 213.3
Ammonium Phosphate 200
Ammonium Nitrate 263.3
Potassium Nitrate 53.3
Sodium Nitrate 63.3
Sodium Nitrite 10
Casein 900
Skim Milk 800
Yeast Extract 850
Peptone 920
Tryptone 960
Soybean Flour 900
Arginine 186.6
Glycine 273.3
Proline 166.6




344 Yang, Chung and Lee

Table 5. Effect of inorganic salt on 8-glucanase pro-

duction

inorganic salt Enzyme Activity(unit/m/)
CaCl,-2H,0 280

KCl 100

NaCl 126.6

CoCl, 30

CdCl, 30

SnCl, 16.6
CuS0,-7H,0 10
MgS0O,-7H,0 566.6

FeSO, 266.6

ZnS0, 4533

MnSO, 346.6

HgNO, 13.3

AgNO, 3.3
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2 AREIIAE A B Aol Holyd E94E B
deh, AdH oz FrAsdEo o)A LYo
o &4 MAdo]l 7 Holglow] A Lol o3
474 5% 4 e olvlale] AriES W &
A Al]x-!o] o-I;q]EJ.Q_ oE}_ _/*T‘_ 9)\%‘:’*’

IR I8

Starch 1%, pepton 0.5%<] C/ N&% »}E}LH
<= iAo ZAF F19FE 0.02% #Hleted 54
Aol vlA e G HESGH (Table 5), T4
Ao wlAle 2 F719FY] 9% 24 A
_‘,}, Caz-r’ C02+, Zl’l“, Ag*, Hg+94 _?.JD._/_};_ogozﬂ 9,]
3 Za Aol dAsA Asl=ldch, wbd Zn?t,
Mn?*oll o8] & Z4 XS 2o 53
MgSO, +7TH,0+= A-glucanase® ag&d oz AA}
ke F19RYE -'i.‘° 0}9&4

g4 gMd| ojxl= % pHe| AE

4 AA4E A% BHXMW de z3
30C~80C7HA] 7+ &xollA 3¥7}F ulg-4|
BA4E 43 A3 55C~70CoNA ¥
AE BPon 65ColA H=el WAA
o 4 AU H(Fig.6). =tatA £ o
Bacillus42 2 4% K-4-3 Eo} 22
2 ARA S8l o ARAdE FEeta 3
ot 2349 #H pH 27¢ 2417 ke 7

N
12

rlo
ok 2
E LU
o fo oo dg P oao

ot
o s
o

ou

—_—

KOR. JOUR. MICROBIOL

100 — \
80 -
7
_ F J
S
E / *
B 6 r—
5 r
< - )
L3
2
$ /
$ 40F i
[
201
0 30 40 50 60 70 80
Temp(°C)
Fig. 6. Effect of temperature on extracellular §-glu--
canase.
100 - A
L A/
g 80 /
D i A
2 60}
< B A
4
- BN
& -
20+ A

050 60 70 80 90 100

pH
Fig. 7. Effect of pH on extracellular g-glucanase activi-
ty.
AgAe pH HAE 5~ 077}2] Zird_ﬂ F

B-glucanased] 45 =23

pH7.5~8.0 Alololl4] #=ql-g oF ‘Lr Alﬁf—“4
pH 6. 0 ©13}2} pHY o] Aol = FA%

Ak,



Vol, 25 1987 B-glucan degrading bacterium 345
5§ 2

B o oMt Balod AH 224 #4943 B-glucano] Y42} cross-linking agents A A1 71 AL Ao 24 g
FelslA S48 54 4TS ¥ 4 Uddlen] 2 F B-glucanase 4Tl $48 155 AlM3led Bergey's Manual
of Systematic Bacteriology (1986)2} Biochemical Tests for Identification of Medical Bacteria(1980)<l 23l 573 2
2} Bacillus subtilis® AR08 T3\ ct, Bacillus subtilis K-4-39) f4 Aol vjz& vhokz g A3 25 g
o 2% B-glucan, 248122+ peptone, tryptone, F71%4f5 MgSO, 7H, 0™ wik25+x 37C, 7] pH6 F-2ol
A e 54 #4E B, ol B-glucanased] ¥4 pH7.5~8.0, 5 65CollA 2o 245 tepuig]

REFERENCES hydrolysis of yeast cell walls. J. Bacteriol. 89,
1570-1580.

1. Abd-El-Al, A.T.H., and H.J. Phaff, 1969. 9. John G. Holt. Noel R. Krieg, 1986. Bergey’s
Purification and properties of endo-g-gluca- Manual of Systematic Bacteriology. (1st ed.)
nase in the yeast Hanseniaspora valbyersis. Williams and Wilkins Co., Baltimore.

Can. J. Microbiol 15, 697-701. 10. Jean F. Mac Faddin, 1980. Biochemical Tests

2. Clarke, A.E. and B.A. Stone, 1965. 8-glucan for Identification of Medical Bacteria. (2nd
hydrolase from Aspergillus niger. Isolation of ed.). Williams and Wilkins Co., Baltimore.

a 1.4-B-glucan hydrolase and some properties 11. Kato, Y., K. Iki, and K. Matsuda, 1981. Cell
of the 1.3-A-glucan hydrolase components. J. wall polysaccharides of immature barley
Biochem. 96, 793-801. plants. Agric. Biol. Chem. 45, 2737-2744.

3. Ducroo, P., and R. Delecourt, 1972. Enzyma- 12. Mann, J.W., C.E. Heintz, and J.D. Macmil-
tic hydrolysis of barley 8-glucans. Wall. Lab. lan, 1972. Yeast spheroplasts formed by cell
Comm. 35, 219-228. wall degrading enzymes from Derskovia sp. J.

4. Doi; K., A. Doi, and T. Fukyi, 1971. Action of Bacteriol. 111, 821-824.
two glucanase produced by Arthrobacter in 13. Narzig, L. 1976. Die Technologie der Malzbe-
spheroplast formation from bakers’ yeast. J. reitung, (6. Auflage). F. Enke Verlag Stut-
Biochem. 70, 711-714. tgart.

5. Huotari, F.J., T.E. Nelson, F. Smith, and S. 14. Phaff, H.J., 1963. Cell wall of yeasts. Ann.
Kirkwood, 1967. Purification of on exo-8-D Rev. Microbiol. 17, 15-30.

( —3) glucanase from Basidiomycetes species 15. Yamamoto, S., T. Shiraishi, and S. Nagasaki,
QM 806. J. Biol. Chem. 243, 952-956. 1972. Biochem. Biophys. Res. Commun. 46,

6. Fleet, G.H., Fleet and H.J. Phaff 1974. Lysis 1802.
of yeast cell walls: Glucanase from Bacillus 16. Burnes, W.C., and A.B. Blakeney. Rydal-
circulans WL-12. J. Bacteriol. 119, 207-219. mere, 1974. Determination of cereal a-amy-

7. Horikoshi, K., and K. Sakaguchi, 1958. Stu- lase using a commercially available dye-label-
dies on autolysis of Aspergillus oryzae. The led substrate. Die Starke. 26, 193-197.

Iytic phenomenon of Aspergillus oryzae caused 17. Wainwright, T., and LS. Forrest, 1977. The
by Bacillus circulans. J. Gen. Appl. Microbiol. mode of B-glucan pentosans in barley endos-
4, 1-11. perm cell walls. J. Inst. Brew. 83, 279-286.

8. Tanaka, H., and H.J. Phaff, 1965. Enzymatic (Received Oct. 19, 1987)





