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Abstract — The fungi SFN 416 strain which produced a stable B-glucosidase was isolated from
nature and identified to Aspergillus niger. Optimal conditions of enzyme reaction were temperature-
36T, pH-5.0, reaction time-40 minutes. The enzyme was stable below 60C and in the range of
pH 45~65. The enzyme was greatly inhibited by Ag™ and slightly activated by Ca*" (0.5 mM)

and Cu** (6 mM).
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A8 Fol] F AN 1 mi 0.05 M-sodium phosphate
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Table 1. Enzyme activity of fungi isolated from na-

ture

Strains DCW Final Halo  B-Glucosidase
{mg/mfy  pH size  activily (L/mf}

SFN 31 7.54 5.12 + + 1. 36

SFN 79 8.51 4.38 + 4+ 1.73

SEN 145-1 7.93 4.85 + + 1.28

SEFN 152 8.96 4.62 + 0.95

SFN 238 9.12 5.39 + + 1.42

SFN 416 9.17 517  ++++ 2.63

SFN 647 8.52 5.10 + + 1.39

SFN 682-3 7.35 4.61 + 1.01

SKFN 766 10.15 4.14 + + + 2.06

SEN 817 8.61 5.37 + + 1.28

SEN 922 797 4.13 + 0.88

SEN 985 848 5.06 + + 142

Cells were LU]'[UI’EC! n the medmm for enzyme produ-
ction at 30C for 4 days with shaking culture.
*srowth at 30C for 5 days on Czapek-Dox agar contal-
ning 1% CMC.

Halo size: +, >1 mm; + -+,
mm; + + + -+, 7mm<,

1-3mm; ++ +, 4~6
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Fig. 1.

Microscophic photos and hale size of strain

SFN 416 on Mandels agar medium containing 1%

CMC.

A: halo formation, B: 20X, C: 200X
Bar represents 10 um.

Table 2. Morphological characteristics of the strain

SFN 416

Characteristics

SFN 416

Colonies®*

Conidial heads

Conidiophores

Vesicles

Sterigmata
Primary

Secondary

Conidia

Color

Reverse color
Size

Texture
Growth
Sporulation

Color
Shape
Size
Color
Marking
Size

Color
Shape
Size

Color
Size

Size

Color
Shape
Size
Marking

Carbon black

Pale yellow or brown
6.7 cm 1n diameter
Rough

Rapidly spreading
Heavy, zonate

Carbon black

(slohose

60~ 120 uym in diameter
Pale brown

Thin, smooth

3.0~52 mm in length
10~15 um in diameter
Pale brown

Globose, clavate swelling
30~50 uym in length
Double series

Pale dark brown

10~ 15 ym in length
5um in diameter
6~9 um in length
3~5um in diameter
Carbon black

Globose, basipetal
3~4 um in diameter
Rough

*Growth at 30C for 5 days on Czapek-Dox agar

Kor. | Appl. Microbiol. Biotechnol.

Table 3. Effect of temperature on (-glucosidase acti-

vity
Temperature (C) Relative activity (%)
27 81.3
30 90.2
33 95.2
36 100.0
39 97.6
42 92.6
45 30.8
48 775
51 70.1

METO| Dapx AA

""" Zelol = wl|okg a3te] il Hw|7d 0B o 7}A]
e A Ag 73738 Azt Table 2, Fig 134 32t
TFAfel] 73"‘40] ﬁxﬁa}ﬂ HEA 27 FHEE o,
M zpe] o) IF Ho|l #E-5o] AYS ﬁﬂ%—?a].a:}q
A& ’r':/‘}?]' Jar ol ulel FMolA] 24
2 A=, sAEAT 2ok 3R T
SAkds 3@-9«’* &g e ok AR S H &g
ele] Aol 2tie] AHAE MRl FFEA]
FRFE= YA AL dleien] weke 3L e}
ook olAlel Aa}® SFN 41675+ Aspergillus
niger 2 FA =, 7128 Aspergillus niger 459}
719 Falshsdch

“zT.Z“

ﬁ
= -

o =
==,

T
&

x4+ #4

X5 25 gl QoM I 540 HA zeovE
36C 9137 45C o)Atell A= FA% A48 X+
velh d=dl(Table 3), ©) 5(10)8] Irpex lacteus )
40T e} v]=stgd o} ¥ S54(15) ® Okada(16)2]
Aspergillus niger, Kawamori 5(9)2] Thermoascus
aurantiacus$t Kurosawa (17)2 Corticium rolfsi
(60, 50, 70C) WA A A Hohe= Wt

AT 50C olsle] &xox 1A17F FoF 7hds)
Ao wol Easrdel WahE vehix wetow,
70C o)AM= FA4% s i"’:‘f}(Table 4).

BG4 e odabrA)L Okada(16)] Aspergzllus ni-
ger® 7% 70T 7}A] A48 o] 100% #-R= = 723}
Kurosawa 5(17}8] Corticium rolfsti "3 3‘__3_7}- 65
C 742 o} rAsiodvke Mol oF b Hoiiv)

XA pH W oM | A F A28 pHe 5.09]
9l +=d](Table 5), Kawamori 5{(9)] Thermoascus au-




Vol. 21, No. b

Table 4. Thermai stability of (3-glucosidase

Temperature (C) Relative activity (%)

10 100.0
20 100.0
30 100.0
40 100.0
o0 100.0
60 93.9
70 57.3
80 10.1
90 0.0
100 0.0

Table 5. Effect of pH on [-glucosidase activity

pH Relative activity (%)
2.0 04.5
2.5 63.8
3.0 76.1
3.5 834
4.0 96.0
4.5 98.6
5.0 100.0
5.5 a97.3
6.0 95.8
6.5 82.9
7.0 76.7
7.5 70.5
8.0 63.2

mntiacus e} Kurosawa 5{(17)) Corticium rolfsii 71-%-

7te] #4 pHr} pH5.0, 452 Wareh= v]3}
ﬁiiﬂ% Okada(16) % 4} 5(15)2] Aspergillus niger,
7 S(18)8] Aspergillus phoenicis cellulase2] 29X
‘4—&* }:7}. oL%ﬂ 4 c::] ,,,,, C’-}O}t,}

Citrate phosphate buffer(pH 20~6.5) % phos-
phate buffer(pH 7.0-~8.0)8 A}&3fe] 2}z &
pH= Az|3t F(40C, 1A17hH &gl aigAs
ZA g Az Table 6), pH4.5~6.5 ~Alojolla] wlm=
ot stel =), Okada(16)2] Aspergillus niger?] pH
5~6 W eel nl=dted 1, o] F(10)0 Irpex lacteus 2}
cellulase 7§ $-7] pH 3~6X.ch= 2f7) olzlejA] o g
At o 1 F2 w|siloh. Kawamori 5(9)9)
Thermoascus aurantiacus?} Kurosawa E(17)2] Cor-
tictum rolfsii®] pH<elrA Aol pH 3~7 Helel= W
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Table 6. pH stability of the B-glucosidase

pH Relative activity (%)

2.0 21.9

2.5 32.4

3.0 40.7

3.5 56.2

4,0 85.6

4.5 98.6

5.0 100.0

2.5 100.0

6.0 99.4

6.5 90.2

7.0 85.6

7.9 79.8

8.0 72.1

Table 7. Effect of metal ions on p-glucosidase acti-

vity

Metal (1 mM) Relative activity (%)

None 100.0
Ag’ 74.4
Ba?- 102.9
Ca® 106.5
Co*” 102.3
Cu?*! 103.6
Fe*” 100.6
Hg* 97.3
K’ 101.5
Mg** 08.2
Mn="* 98.5
Pb* 100.1
Sn®’ 96.8
Zn* 92.3

Lo} Fumiyasu 5(19)2] Bacdfu&*-% pH F3Ado]

OI""_.I °4§ w2022 1mM —‘LE—..&-_ o
oﬂ A7}, 37C ol A 147} wlx]E © -g ?«L~£ g
& F*HE d3KTable 7), Ca*~ % Cu’ = &48
J2 oph Z7pAO A, Znt, He', S’ S
Al g -5 viehliedch & &4+ Okada(16)9] As-
pergtllus niger AWAA A7 Ag', Hg, Fe?toll 2|3
A3l E 2 17, Fumiyasu 5(19)2] Bacillus® yA 8.5
+ Na’, K', Ba'el| &3} Fx% wbd Zn®", Cd*',
Het', Nit*ol olsjai 7babi] o alsjolehe B e}



444

Table 8. Effect of concentration of metal ion on p-glu-
cosidase activity

Concentration Relative activity (%)
(mM)
Ca*~ Cu®’
None 100.0 100.0
11 83.7 86.1
9 85.4 89.2
7 91.3 95.7
D 102.2 108.5
3 103.1 106.9
1 106.5 103.6
0.5 110.3 101.5
0.3 106.2 96.9
0.1 102.4 94.7

Table 9. Time course of B-glucosidase reaction

YA

Reaction time (min)

Relative activity (%)

10 44.5
20 48.9
30 62.5
40 02.1
50 96.3
60 98.9
70 100.0

= ,&Lglg}cﬂ;}
gk Ca?'t of Cu?r 9] 9438 Fede Avd 23
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