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W Agof] AL&3 = Thermus sp. KCTC 2654, Sulfolobus solfataricus P2, S. tokodaii
strain 7, S. shibatae BI12E A}&3{ 1 ZF AFE9Q widS A3 WA= Thermus sp.
KCTC 2654+ Castenholz TYE medium(1 )° AFSSLA AL S, solfataricus P2 DSM medium
#182(2), S. tokodaii strain 79} S. shibatae B12%= JCM medium #1653)E AH&-3F% o H
Thermus sp. KCTC 2654+ 70T YW A #F52 78TCollA 48417 vjgste] & AF
o AR-&3tdtt.

2. ane] #AFH
1) Cellulase 437

Endoglucanase €542 CMCE 7|82 AM&3ste 49 wHg A]Z1% DNS (3,5-
dinitrosalicylic acid) *¥HOoZ o5 Zo] A %3}99\1’4-(4). 2% CMC 05mIJJr 50mM
potassium chloride buffer(pH 3.5

2

~
JOI|
0f
5
l\O
2
N
Olo
0
S
Y
S
fo
S
S
Iy



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 4066

71 & DNS solutionS 1ml F7}sl] wh8-S A A A7) 100CAlA 1087 7L ske] WA
A% AAE TS 540 nmoll A =533 Y. Endoglucanase 1 unit 1% 32+ 1w
mole?] glucoseES AAst= Yo = AT Filter paper FASHL 1% Whatman No.1
filter paperS HCIS ©]-83}a] pH 2.0& Zo] 80TAA 12A17F AAEgk 7|28 1ml
of Z2E4AN ImlE 7}ste] 78 CollA 303 HH-sAFH o aio 45 unit 232
endoglucanase®} & Y3HAl ASFATE Avicelase SHZFHL 1% AvicelS 7|AZ A5}
endoglucanase®} Y3 WIHO 2 =43}
2) B-Glucosidase 2454
E-Glucosidase 5"3 2 PNPG (p-nitrophenyl-B-D-glucoside)S 7]Z2 =2 3} Kohchi et
ale] W] wel Z=H3ATHE). 5mM PNPG Imloll ZEA NS H7ste] 78TColA 30%&
ZF HESAIZ1E 0.5M Nap,CO; 1ml H71she] Hb-8-2 HAA| 7|32 F2] ¥ p-nitrophenol®] %
S 400 nmo A SASFAT. 1 unit2 18 52 1emole®] p-nitrophenolS YA dt= G4 9
Fo= 3t

_ll}l'
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3. Endoglucanase®] 2] A

G WA ARFFE HESS 78T 180rpmOE 72417+ ZIEHu) kS
10,000xgoll Al 2087 Y& 0}04 R ﬁfrf‘s}%{t‘r. 7]l (NH4):S045 ©]-&3}
wRgAste] 50%~70% HAEH= @NES Jpoln 2009 FHFE FH
SAHRZEI F o] -70TlA E%O}@H ax Xé As 93 2842 AHESAH. ©]
8245 50mM sodium citrate buffer (pH 6.0)2= 35171 Sephadex G-100 column (2.5
x 100 cm)°l loadingdt & &Y bufferZ 3 15m/hoZ §FA|A F 29 gel filtration
813} endoglucanase FAAF-ES 353

BN w2 R, ol

2% ¢ u3
1. Endoglucanase &4 w59 A

Z} #FE9] endoglucanase®} filter paper &2 Table 1914 X uke} 20| Thermus sp.
KCTC 26542 A% MAEU Lol A endoglucanase &3} filter paper TS Ad YEeERN A
&kt HhH S solfataricus P2, S. shibatae B12, S. tokodaii strain 79| *]+= endoglucanase &
A3} filter paper &S UYENA=H S. shibatae B129} S. tokodaii strain 79 v A5
o] HEuH] o] o—r7]- S. solfataricus P29l W3] AiH oz 733st &AS el TL

Table 1. Cellulase activity from hyperthermophiles

Endoglucanase Filter paper  B-Glucosidase

Microorganism activity(U) activity(U) activity(U)

E I E I E |

g‘;:7e§l7nus sp. ATCC 0 0 0 0 0 0

f)lélfolabus solfataricus 1.2 0 93 0 0 16

S. shibatae B12 314 0 424 0 0 39
S. tokodaii strain 7 29.6 0 38.6 0 0 0.8 A B

Fig. 1 Formation of clear zone on agar plate
containing 1% CMC.
A : S. shibatae B12

a) One unit of Endoglucanase activity and filter paper activity
was defined as the amount of enzyme that released 1pmol
of glucose per min and one unit of P-glucosidase activity

was defined as the amount of enzyme liberationg 1umol of B : S. fokodaii strain 7
p-nitrophenol per min. After incubation at 75°C for 72 hours, the
Enzyme activity was determined at 78°C and pH 3.5. plates were stained with 0.1% Congo Red.

b) E: extracellular activity, I: intracellular activity
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B-Glucosidase &AL Table 1914 R= He} o] S solfataricus P2, S. shibatae
B12, S. tokodaii strain 7+ A|ZU<] EH] Tl A A f-glucosidase TS YEMYI L &
3| S. shibatae B12+= TS T#F 59 Hl& 3 &AL YA

CMC E&|&d 3} filter paper activity”} ¥ S. shibatae B129} S. tokodaii strain 75 W7
o2 AFA A2 1% CMC7F &2 A v A Aol A 48A17F vl ¥3le] endoglucanase
g4d& A=l Figure 101]/\1 B npe} 2ol i FH o cellulose &3 &45 FH]
sto] EalE S W3 g2l @ T AA

o]2{3t ZAI}= Danila et al( yol W33+ S solfataricus P27} endoglucanase €3S UEL
dobe Buel dXgk Aol Anwar et al(7)o] XS S shibatae BI127} B
-glucosidase &3-S ZHaQithe= Biole UX|5t o

2. 840 A 271 A}
1) CMC sx2 93

7} endoglucanase &4 ©°] =2 S. shibatae BI2E W3S Z CMC w9 0 §£:§
A xRS Z7) Sst] CMCY sEE 0-20%7kA WSAIA af g ﬁﬂr CM
TE 04%7MA = cell growth7} 5718t o] 39 Fx o= cell growth’} 73 ’3}% Oo]:
S8 Geias, et Ba BAAd GoAe A B 108 AHE
B o]F 9] Froxe ZASIFT WA S shibatae B122] &4 ALbol| WX =

CMC9 =& 1.0%2 A5ATH(Fig. 24).
2) Hj < AIxE

S. shibatae B12E5 Ao 2 a4 ALbo mlx = vl AJ7He] F3FS dolH 7] 95l
24Xt @92 samplingsto] EA22Y S SA 8

t}. Figure 2Bol A H &= ule} o] 78T
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Fig. 2 Effects of CMC concentration and incubation time on the growth and enzyme production
of Sulfolobus shibatae B12. -@- Cell growth, -O- Enzyme production
(A) Effect of CMC concentraion on cell growth and enzyme activity
(B) Time course profiles of cell growth and enzyme production during cell
cultivation in the presence of 1.0% CMC

3. A& FEAA

1% CMCE H7Feh Wi i 13 78°Coll A 72417t Al ek3E 3 10,000xgoll A 208-7F
A Egste] FedS I3 F (NH)S0.5 F7hste] dod S st JIdd &
HAS T2 ¥ 50mM sodlum citrate buffer (pH 0)c> &3 A17] Sephadex G-100
column (2.5 x 100 cm)®l loadingst & &Y bufferZ & 15ml/hoZ §EA|A a4 &
AE Uil FE9Q fraction 13~227}1A|(Fig. 3A)E ZAAXstY FFHAAH ol Al
50mM sodium citrate buffer (pH 6.0)0.2 % &3}A|7] Sephadex G-100 column (2.5 x 100
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el filtration(Fig. 3B)S Pt &< Tl o] | A3}l endoglucanase &

oX
1
M
o

Absorbance at 280 nm

Enzyme activity (U/ml)

Absorbance at 280 nm
Enzyme activity (U/ml)

Fraction number Fraction number

Fig. 3 Sephadex G-100 gel filtration of the endoglucanase produced from Sulfolobus shibatae B12.
-®- Absorbance at 280 nm, -O- Enzyme activity
A : Chromatogram after the first Sephadex G-100 gel filtration

B : Chromatogram after the second Sephadex G-100 gel filtration

4. 5 AAH garo 7|FAEA
S 53 HE AAE a4EF CMC, Avicel, filter paper, PNPGel| th3] HF-3-A
e 201 A ‘/]-E‘r"} HRo}l o] Avicelo| A+ 6.7 unit, filter paperol] T3] A
6.2 unltg L]-E]rﬂ]‘}ijl -‘—573] Coll i = 39.7 uity 7FF & S YHEeER AT
33 PNPGoﬂ EH%H = L}E}LHX] Lol BEAAE Fhoe _.--gluc051dase7]- x
TEA FdEe &

Table 2. Substrate specificity of partial purified enzyme

Substrate Activity(U/ml)
CMC 39.7
Avicel 6.7
Filter paper 6.2
PNPG 0

Concentration of enzyme was 34.7xg/ml. Cellulase activitv was defined as the amount of enzyme
that released 1umol of glucose per min and one unit of F-glucosidase activity was defined as the amount of
enzyme liberationg 1umol of p-nitrophenol per min. Enzyme activity was determined at 78°C and pH 3.5.
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