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HE =B
L
2. M ¥ Uy
3. 2n ¢ g
1.2 o
1. =2

4 A& el wid A7 b FHs
A AR Qe 484 Biomassel Celluloses
Oligosaccharide =+ ©3HE EHAA A o
uA 5o F4EAZY Y4 BAE sHesi
g, 7P 2 SRS 3 2 3 Fd)
BEA e ol FAZ AFFHL Yot vAE

AF ol&ste AT MR, 2)& &
Eb}zih BH(3-5)el Hlate] F2A%AA 7H
Balj7}t 7bedtn ahd SojHoz BAEe] A4
HA & FA g w2 A7 Ha gloy
Bao) A} AFA 40~60% oE A
Aske FAI-C AT, 7). BAF F3te] Ay
AR e AdA2RE ZEE aAA4e #F
Bae ¥, oz kA BHoR AzEslTE
At e EAE Bddle dF2 359
oF 8}, &3] Cellobiose ¥ Cellooligosaccharide
£ Glucose2 ®2H HAF|HH B-glucos:-
dase &4do| 78 Cellulase systemo] Ha sl A &

mlm

Ol-i ]

ZA
B /)’ —Glucos1dase 3

of e AR hANAA 728}
PATH 3 1Y AT AHE 2% 248

= 9.

(8). AF7A Cellulases AAbshz FFol 2
Trichodermadol 71 d] ¥ejA ddou, ol
Afsk Fetas 29 el exo4-1, 4-glucan-
ase(C,) 9 848 AAs= Cellobicsed a4
7)1& B-glucosidaseS o] Hu|sla] = Aow
deA A8, 9). B ATAEL 7144
A Edaa ‘?}—S—S olgstal HANZAZTH
a4 3& a8H0R U] Hdld, $4 A9

25EH F718vo vz A f-glucosidase
g 58t AAsle 7584 Aspergillus niger
S &8« T4 v Jom(10), 2 d7iHe B
73 Azg Hiusla

f“l

—glucosidase] AAzHE
2} g},

2 M2 Yy

ABDF
TARFE A FH e T2 HAE
9 Aspergillus niger FN-416(10)& A}&3}9t}
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WX

EE 2 ¥A¥4E wiAE 47 Potato Dex-
trose Agar(PDA) % Malt Extract Agar
(MEA) wjx|& Apg-3tglon, aaA/gde] 7]&u)
2 (6)= KH.PO, 2.0g, (NH,).SO, 1.4g, Urea
0.3g, CaCl; 0.3g, MgSO,+7H,0 0.3g, Bacto
peptone 1.0g, CMC 10.0g, Trace solution 1.
Oml(FeSO, « TH,O 0.5%, MnSO,« 7H,O 0.16
%, ZnSO, - TH,0 0.14%, CoCl, 0.2%), Twe-
en 80 2.0g, DW 1.0 ¢ ZA|5lo A}g31yc).

EA HEY x|

MEA ®jx]o)|A 307C, 3Uzt wjost njAds £
A 0.005% (w/v) tween 80¢ &3 0.8%
(w/v) saline £9 10ml& A7lsle =dioz
¥AE 788 oL, vortex 2 3 Agsid ¥
A B3t £A19)9] AHEL A A}
{8t Cotton wool plug® d3}A)7)iL ER+E
1x107 conidia/ml ZH&td 4Co] HBASIHA
AZ F 1579 oo ALE-3%).

TR

A AL AAEA] 10mlE L-type Al@aol
Yol A4#(121°C, 10min)3t, ¥Ade 0.5ml
& B4 oA AE3d 30CoAA 69 ot A
B (120rpm, stroke 5.4cm)d oh, wlgy&
P4 £ (6000rpm, 10min)¥+ ¥ 1 334& =
ardor s FABAEE ZH5%.

g4 ¥y &Y

A 84 232 Kohchig(11)9] wa} AFA
#HA 10mlol] £49Y Imle} 0.05M—sodium phos-
phate buffer(pH 5.5)% £3{% 4mM p-nitro-
phenyl-8-D-glucoside(PNPG) Iml& &% o
S, 37CoA 2087t vkgA)7lx, 0.5M Na,CO,
2mlg 7kstel W& FAAA 4C2 Y34

AL st AANAE 400nmoA] FREE &7
8t f2l¥ pnitrophenold EEFAHM AF
dtglen, a8 e pM-PNP/ml » min® g
FA3HA

3. dn % 1¥

Aol A8

FAEFY f-glucosidase B vAE B
9o 9Fe 2AK ZIy(Table 1), @FFIME
Salicin, Glucose, FructoseZ} ¢F7t &stde=d],
Unx] 93HEL Catabolite JAE o] A|H
t}. o|FFo| A= Lactose, Maltose7} 97t %353}
o, UnAE d2Fs} vz qAg &
sttt thEfdldE CMC, Avicelo] %3310
1, a-cellulose, Filter paper= ¢} 837 29
g, 538 CMC2} avicel® B—glucosidase A4kl
A Bz vjgke 5.7, 2.38) dFE FUct

B-glucosidase Aol %33 CMCe Avicele
Y =& ol A[Fig. 1], CMC+= 0.8%,
Avicel& 1.2% 94 gz stgon CMCol Avicel
2o} o 4u) A= A0 FUhou 474 5
E2t A xolE YRS 43T olg 2
& Al Aspergillus aculeatus®= Xylanolt
ARl T FAHUOH AvicelTo 22
H] 8314 Cellulosedl= A &I AR (12),
Eupenicilliumjavanicumys 2.9% BAA Cellulose
(13), Pellicularia filamentosax= 1% Cellulose
(14), Penicillium purpurogenum P-262& 0.6%
Cellobiose—octaacetate 2 0.4% Avicel %
(15)7} &ntdolels Budhe= xbolg uehlgd
o}, a3y Thermoascusaurantiacus A-131&
CMC, Avicel, Xylan %o 3ol sl
(16), & 499 73¢9 el Aole YA of
A2 Hz3tgd
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(Table 1) Effect of carbon sources on f—glu-

cosidase production

Carbon sources(1.0%, w/v)| Activity(U/ml)
None 0.38
Xylose 0.38
Arabinose 0.16
Sorbose 0.40
Glucose 0.52
Fructose 0.47
Mannose 0.34
Galactose 0.28
Inositol 0.11
Mannitol 0.33
Sorbitol 0.28
Salicin 0.78
Sucrose 0.28
Maltose 0.50
Cellobiose 0.32
Melibiose 0.24
Lactose 0.52
CMC 2.15
a~Cellulose 0.19
Xylan 0.10
Starch 0.02
Avicel 0.89
Filter paper 0.22

Strain was cultured at 30°C for 6 days with
shaking. Each carbon sources(1%) was added
to basal medium instead of CMC.

Activicy(U/ml)

r ®—-@:CMC
/.\. O -~ O : Avicel

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 20
Concentration(%)

[Fig 1] Effect of concentration of carbon

Activity(L /ml)

w

~

sources on S-glucosidase produc-
tion.

O = O : Beef extrace
0 = 0 : Peprons
-0 (_a(!\(),);

X
[ d
X
1 }
o.1 u._! . S 0.7 0.9

Concentration(%)

[Fig 2] Effect of concentration of nitrogen

sources on A-glucosidase produc-
tion.
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Ao A

B-glucosidase it vl dae 93
ZAVg A#(Table 2), F718 AadolAE Ca
(NOs);, (NH,),SO7t 4353191, 718 24
| A= Beef extract, Peptone, Tryptone, Yeast
extract £02 Y33t ANHozE F71H
Ah o] TAW AT a2 -5
AL99 Ca(NO;), (NH,).S0, Beef extract,
Peptoned] 3 5x& 2AR 23 [Fig. 2], 54
A 0.5% Beef extract7} 7} $-4=815ion,
theo2 0.5% Peptone, 0.3% Ca(NO;), 0.3%
(NH )50 =0l %ith.

(Table 2) Effect of nitrogen sources on 8-
glucosidase production.

olde] A= the BuAe] HE, P. purpur-
ogenum P-262 0.42% (NH,),S0, ¥ 0.1%
Peptone¢] ¥338191.(15), A. aculeatus® So-
dium glutamate”} 7} &3Folal= B1(12)$}
© 44499 FF ¢ FollA &t Aort it

S ELERT

B-glucosidase AJakd] = Er|gHo g3t
& AR d3(Table 3), KHPO/} 7V% ¢4
3L, EH"—"r“ﬂ gl 28] A= EHHo|Qo
B, g&o 2+ Li,S0, FeSO, MgSO.&0litt.

(Table 3) Effect of inorganic salts on S—glu-
cosidase production.

Nitrogen sources(0.5%, w/v)| Activity(U/ml)
None 0.18
NH CI 0.30
(NH,),S0, 1.50
(NH.),CO 0.30
(NH.,).HOP, 0.58
NH H,PO, 0.23
(NHJ).C.H, 0.14
Ca(NO;), 2.51
NH.NO, 0.70
NaNO, 0.32
KNO, 0.68
Casein 0.77
Yeast ext. 1.85
Peptone 2.82
Beef ext. 3.20
Malt ext. 0.76
Tryptone 2.08
Asparagine 0.42
Skim milk 0.22

Inorganic salts(0.05%, w/v) | Activity(U/ml)
None 2.83
AgNO; 159
BaCO, 3.36
CaCO;, 2.88
CaCl, 2.60
CoCl, « 6H,0 1.70
CuSO, « TH,0 2.57
FeSO, 3.79
HgCl, 1.01
K.C.0, 3.21
K,HPO, 6.10
Li,SO, 4.41
LiCl 3.35
MgSO, « 5H,;,0 3.68
Mn(Cl, 3.04
MnSO, 3.31
SnCl, » 2H,0 2.33
ZnS0, 2.97

Strain was cultured at 30°C for 6 days with
shaking. Each nitrogen sources(0.5%) was
added to basal medium containing 0.8% CMC
instead of peptone, ammonium sulfate and urea.

Strain was cultured at 30C for 6 days with
shaking. Each inorganic salts(0.05%) was
added to basal medium containing 0.8% CMC,
0.5% beef extract and 0.3% Ca(NO;), instead
of KH zPO 4 MgSO4 and CaClz
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HgCl,, AgNO,; CoCl, = daAdl tidty
40~65% A= AAE stgch. =3 T4 F5
F4Y AfolE (& e 71957 dA=
FAAA ) BEletgrt. f—glucosidase At $-
3 F7149%¢ K,HPO,, Li,SO, Fe,S0,0] &
A L& 2A Z47Y[Fig. 3], 0.03% K,HPO,
7b 7V Sstdon, tgo g 0.03% FeSO,,
0.5% Li,S0.&oiglch. ol A. aculeatusd] &
2 AolE iR 5195 e g4
84 374 ¥z a3yt gk & Aa(12)9=
Aolataict.

9

<

Activity(U/ml)

*
R *\ « / \;\*

-

e ® -8 :K;HPO,
n - LSO
O — O :FeSO:
1 i 1 1 ]
0.0t 0.03 0.0% 0.07 0.09

Concentration(%)
[Fig. 3] Effect of concentration time on 3-
glucosidase production.

Hi A Zbe] A

i)
i)
=
&

i
w
e
o
ot
4
L)
folr
b

of 59711 A% 3748 Bgow], 1 olFE
£ o F7be Hglou 2 WEE Holx ot

£

27| pHe| Bt

%k %7] pH7} B-glucosidase Aatol] w]x)=
J%g A 47[Fig. 5], pH 4.0~4.5944 &
Hao|lom, A 7B wjREZ(6) A
Hr} of 4.5u) aAAe] F7HE Jehid o
= E. Javanicum(13), T. aurantiacus A-131
(16) 2 T.viride(19)9] #& pHY 3.5~4.59
H|=38l Agkol9)ort, A aculeatus(12) 2 P.
filament-osa(14)9] 5.5~7¢ 7A$xw}h o7t A
A& ol

o HE
59 f-glucosidase A9 A= FF
£ ZA A#[Fig. 6], /Mg Hde g
0Cgomn, 40C o 20ColstlAE= &
Aol AAHU o= A aculeatus(10)9]
30C e 2ostgov, T. aurantiacus A-131
(16) 2 T. viride(17)] 9J3 &4 Y49 H3
259 23~30C, 28CHUE= ot B8 7o
ek,

Vgl AH EA ANZAAA WY Fo &
A842 8.5~9.8unit/mlg .

flr Mt ook Tl
>

w

bt o

Or oﬂ

Final pH(0-0)

Activie(U:mi{ @~ @)

1 1 1 ] 1 1 1 1 13
1 2 3 4 Al 6 ? L3 9 1o

Culture time(days)

[Fig 4] Effect of culture time on g—glucosi-

dase production.
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T | \
z ]
tot \
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] 1 1 1 1 1 1 I N ]
3.9 43 3.9 6.9 79

initisl pH

[Fig 5] Effect of initial pH and temperature
on B-glucosidase production.
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[Fig. 6] Effect of initial pH and temperature
on £-glucosidase production.

4.2 ¢

Aspergillus nigerd] 2% B-glucosidased]
Y PuzHogs 0.8% CMC, 0.5% Beef ex-
tract, 0.3% Ca(NO;);, 0.03% K,HPO,, 0.03%
FeSO,, 0.05% Li,SO, 0.2% tween 80, Trace
solution 1ml, %7] pH 4.0, yj%2% 30C, "%
712t 5~690|glx, T WYY Fo AF a4~ &
A& 8.5~9.8unit/mlSic}.
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