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ABSTRACT: A carboxymethyl cellulase (CMCase) has been purified from Leweporus roseoalbus. The molecular
weight of the purified CMCase was estimated to be 28,5 kDa by sodium dodecyl sulfate (SDS) polyacrylamide gel
clectrophoresis. The maximum activity of the purified CMCase was observed at pH 4.0 and 30°C, and stable for
pH 3 to 5 to maintain 60% activity. The CMCase activity was activated by SDS and inhibited by PMSF and 1,10-
phenanthroline. The enzvine activity was also decreased by the addition of ethylene diamine tetraacetic acid
(EDTA), suggesting that the purified CMCase is metalloenzyme.
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olo]  Loweporus roseoalbus25E 2] AAF carboxy-
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4002 A A=A 31Z 250 ml AETAA 507000
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CMCase 42 1% carboxymethyl cellulose(CMC)E %
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Table 1. Purification of carboxymethyl cellulase tfrom Loweporus roseoatbus

Purification step

Total activity (u) Total protein (mg) Specific activity (uWimg profein) Recovery (%) Purification fold

Crude extract 223508 10,116

Ammonium sulfate (25-75%) 80,909 1,000.5
DEAE-Sepharose CL.-6B 38,134 473
Sephacryl $-200 16,775 3.1
MonoQ) (FPL(C) 8377 0.9

223 100 I
80.9 359 36
806.2 l6.9 36.1
34288 74 2434
9.307.8 37 4174

The enzyme assay for the CMCase was carried out with 1% CMC in phosphate bulfer (pll 6.5) at 40°C for 30 min. The reaction was stopped
at 98°C for 10 min. The absorbance of the reaction mixture was measured at 280 nm. The enzyme unit(u) was defined as the amount of cnzyme
producing 1 gmole of glucose per min. The protein concentration was determined according to the Lowry’s method.
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Fig. 1. Elution profile of cellulase with DEAE Sepharose col-
umn. Fractions containing CMCase activity were indicated
as a bar in the chromatogram.

Absorbance at 280 nm({-)

Fraction no

Fig. 2. Elution profiel of cellulase with Sephacryl S-200 col-
umim, Fractions containing CMCase activty were poaled
and indicated as a bar m the chromatogram.
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Fig. 3. FPLC profile ol the fractions obtained [rom Sephacryl
S-200 column chromatography. Mong () ion exchange
column was used and the indicated peak by an arrow
showed a CMCasc activity.
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Fig. 4. SDS-PAGE of the purified CMCase. Lane 1. profein
marker; lane 2. CMCase indicated by an arrow.
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Fig. 5. Thermal stability of the purified L. rosecalbus car-
boxymethyl cellulase activity.

and Ghose, 1981).

Cellulose®] F-3l2F291 glucose®} xylose, oligosaccharide
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Exog vl £83% 2u]E 2+ 3ler, cellulase 5ol
ME CMCase7b BadARAe] E871A7F w$ =2
A WalA X Ak (Kawai ef al., 1988).
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2 B A slslen, o 248 H4E& FAIET L
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Fig. 6. pH stability of the purified L. roseoalbus carboxymethyl cellulase activity. Enzyme reaction was carried out at 40°C for 30 min.



Purification and Characterization of Carboxymethyl Cellulase from Loweporus roseoalbus 74

Table 2. Effect of inorganic salts on carboxymethyl cellulase

Table 3. Effect of various enzyme inhibitors on carboxymethy!
cellulase activity

activity
lnorganic salts {1 mM} Relative activity Final pH

MNone 100 4.28
KCl 104 4.40
BaCl, 112 427
CaCl, 2 4.27
CoCl, 101 440
Cus0, 46 4.17
Li,80, 103 417
MnSQ, 77 4.05
ZnS0, 63 4.08
FeSO, 134 3.10
MgS0, 23 3.93
AgNO, 3 415
AL(50,) 183 3.01
MNa,MoQ, 3 442

The enzyme was preincubated with varicus metal jons in 02 M
sodium acetate buffer (pil 4.0) for 30 min at 40°C, After incubation,
the mixture wag subjected to the CMCase assay. The results were
cxpressed as percent (%) relalive activily to that of nonc.

Relatve activitv{%)

ot .
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105 TG T ST TTREETTT !

Cencentration(h)

Fig. 7. Effect of ethylene diamine tetraacetic acid on carboxy-
methyl cellulase activity from Loweporus roseoalbus.
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FUTRE X9 Kim er ol (2004)°] Bacillus sp. HSH
810 @57} CaCl.#t CoCl, H7NA Eido] Zltls ©
S AelaiAl dEutent, SEMAGE 5 2004) 11
AlL(SO,); A7 Eaf8de] Fove disle wdd
AsE Ve

o2 B 57t AFERE CMCase?] CDTA 55
w2 ks alel Az EDTA $x/ Srpdbel] wla)

Relative activity (%)

Inhibitors
1 mM

None 100
PMSF 20
SDs 140
[EDTA 20
1,10-Phenanthroline 20
Cysteine 80
KON 60

The enzyme was preineubated with various inhibitors in sedium ace-
tate buffer (pA 4.0) for 30 min a1 40°C. Afler incubation, the mixiure
was subjected to the enzyme assay. The results were expressed as
pereent (%) relative activity to that of none, ETITA; ethylenediamine
tetrancetic acid, PMSE; phenylmethylsulfonylfiouride, SDS; sodium
dodecy!] sulfate.
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