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Characterization of Xylanase from Bacillus agaradhaerens DK-2386 Isolated from Korean Soil
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The optimum conditions for the production of xylanase from Bacillus agaradhaerens DK-2386 have been previously investi-
gated. In this study xylanase was purified by ammonium sulfate precipitation and CM-sepharose ion exchange chromatogra-
phy. The molecular mass of the xylanase as determined by SDS-PAGE was 23 kDa in a form of monomeric enzyme. The
optimum pH and temperature for xylanase activity was 6.0 and 60°C, respectively. Xylanase activity was increased by the addi-
tion of EDTA and then stabilized at 40°C for 24 h. The maximum xylanase activity was obtained when Birchwood xylan was
used as a substrate and the Vinax and Ky, were 49,724 umol/min and 6.08 mg/ml, respectively.
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Fig. 1. Elution profile of xylanase from Bacillus agaradhaerens
DK-2386 on a CM-sepharose column. O, Enzyme activity; @,
Absorbance at 280 nm; -, Molarity of NaCl.
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Fig. 2. SDS-polyacrylamide gel electrophoresis of xylanase
during purification steps. Lane 1, molecular weight markers; 2,
supernatant; 3, ammonium sulfate precipitation; 4, CM-sepharose
ion-exchange chromatography.
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Table 1. Purification table of xylanase from Bacillus agaradhaerens DK-2386.

Total protein
(mg)

Total activity
(unit)

Specific activity Yield

(unit/mg) (%) Fold

Supernatant 1,862
1,159.6
50.2

47.2

Ammonium sulfate precipitation
CM-Sepharose chromatography
Ultrafiltration

1,094,156
699,333
192,540
185,933

587.6 100
603.0 63.9
3,835.4 17.5
3,939.0 16.9

1.00
1.02
6.53
6.70

A (pH 6.0 2.2 T4 & CM-sepharose 0|2 LTG5 9|
85to] HAIZ A3t Fig. 10 YeERH HRek o] 0.16-0.25 M
NaCl FE=oA &7t columnC 25 E §3HS 9T 5
At =2 548G Ul 29& 35 ey
A X (Millipore Co.)ol] PM-10 ¢ o] I-afMillipore Co.)
2 AHSto] oj W Baesc
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£ o&sto] A A 79 A9 FAFF 23,000 dalton®] <]
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&L A4S A3} Table 13} ZFo] CM-sepharose ©]-2 1
BHAZ o] &3 HA FoAE PSR vl who] 6530
Y AAEE €& & e J+EL 17.5%2 A=

SAEEN oMol Ojxl= pHel FE
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24N (pH 5-8), Tris-HCl &=EN(pH 8-9), sodium
carbonate €58 (pH 9-11)F o|-§sto] FA| a9 &4
= 343 21 & a4E pH 6.0-7.09 HY A 71 &
L2 F4S5 Yehf e, £3] sodium phosphate 2H3-89Y
(pH 6.0)°1 A & &/ Ue lh(Fig. 3A). 3 Poon
S[18]2] ATl B. agaradhaerens’} AABH= xylanase”}
pH 5-6 oA st 22 pH7F 5622 B Eglo
U, & 249 49 pH 6.0 v|9h, pH 9 o[dollA= a9 &
Jo] F43] Aadte AFS AT 4= U ES sodium
acetate #ZEH9 H$ MOPS #ZFE&HolLt sodium
phosphate €58 A 3}= 22| pH 6.00| 4= Gag/do]
23 Aol UEE 2 sodium acetate GE=-EHoA &
28kg0] A E = AL AT 5= ST 42t AFEH
of W2 74 A A= u]F o] phosphated] &2
A Bag/do] o w2 A3 AT 4 Il weEkA o]
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SN (pH 6.0)°] &3listo] AHsHSTH

A 120

100

80

60

Relative activity (%)

20

\

w
ES
o
o
o
3
©
S

120

100

80

60

40

Residual activity (%)

20

pH

Fig. 3. Effect of pH on xylanase activity (A) and stability (B)
from Bacillus agaradhaerens DK-2386. ¢, 50 mM sodium
citrate buffer; o, 50 mM sodium acetate buffer; A, 50 mM sodium
phosphate buffer; m, 50 mM MOPS buffer; <, 50 mM Tris-HCI buf-
fer; o, 50 mM sodium carbonate buffer.

AA aLE pH7L 2 449 &4F& A9 A5t
4°Co A 24X 7 B3] & 540 AE2EHE S i
23 Fig. 3BolA Ul v} Zro] pH 6-79] F4 FLoll
Ae 4T 2284 Yeh ey pH 5 ©]s, pH 8 0]
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Fig. 4. Effect of temperature on xylanase activity (A) and sta-
bility (B) from Bacillus agaradhaerens DK-2386. ¢, 4°C; 0,
25°C; o, 40°C; A, 60°C.

°P°“l 40 70°C77W 5°C G2 =W E gEst 74 &
LA 2087 BHEAIX & aa8AYE SAst aad
A AET 243 60°ColA BHS Al 23 E4S UeEhf il
on, 65°C 0|49 2EoA= a8 o] Fadtes A &
olgt 4 QI%ith(Fig. 4A). Poon 5[18]9 HAFo|A= B.
agaradhaerens?} AJAFst= xylanase?] & AEA] 0] 40°Co|
A Ao BAL 2= Ao HuEglong B 49k
28 A2 A b AIE YERY ot

S ZF oA 549 ZhEgAYE vy ES 3t 4°C
NAE BB o] FASHA FAEH UL 40°Co A= BA
G4 70%7F FAEH RS 60°Col A= Ba FAdo] 40%
T UER o] 60°C o] Y] 2o B aadS &
A 4= ST} (Fig. 4B).
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Table 2. Effect of inorganic salts on xylanase activity and ther-
mostability from Bacillus agaradhaerens DK-2386.

Relative activity ~ Residual activity

Inorganic salts

(%) (%)
None 100.0 66.66
CaCl, 100.0 87.50
Hg(NOs), 3.9 ND
MgCl, 100.0 86.10
Cd(NO3), 100.0 86.10
AICl 97.9 -
CuSO;4 92.3 -
FeSO, 96.6 -
ZnSO0, 98.3 8.00
NiSO, 91.2 81.80
BaSO, 98.7 82.60
AgNO; 4.9 ND
EDTA 113.0 96.29

ND, not determined
-, not detected

Table 3. Effect of inorganic salts on xylanase thermostability
from Bacillus agaradhaerens DK-2386.

Inorganic 0h 24 h Residual
salts (ODs40nm) (ODs40nm) activity (%)
None 0.24 0.16 66.66
CaCl, 0.24 0.21 87.50
MgCl, 0.23 0.20 86.10
Cd(NO3), 0.24 0.20 86.10
AICl; 0.23 0.00 0.00
CuSOq4 0.24 0.00 0.00
FeSO, 0.23 0.00 0.00
ZnS0Oq, 0.23 0.02 8.00
NiSO4 0.22 0.18 81.80
BaSO4 0.23 0.19 82.60
EDTA 0.27 0.26 96.29

SAENT EOtEY njRls 7GR0 HE

AAY B0 dF 27197 JFL BT B4
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Asle] vlw HESFTHTable 2). 2224 EDTAE &

& 9] 10 mM FEZ F7}5to] 1 st =2
EDTAS] 27} A EA840] tha Z7hsHe AL S 4
qglon], 1 9 il 2r|gR] dotel 2B 2
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Fig. 5. Enzyme specificity and relative activity of xylanase
from Bacillus agaradhaerens DK-2386.
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Fig. 6. Lineweaver-Burk (insert) plots for the hydrolysis of
Birchwood xylan.
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graphy?} ultrafiltration(PM-10)S 3§35} 16.7%2 &1}
67819 BAEE A= 245 €5 5 Ao SDs-
PAGES Eolo| 23 kDad] RAHE 2 R4S L3}
Aot 849 FZ pHe 60224 sodium phosphate
bufferol| A 24A17k7HA] QHA 8L oH, ARG == 60°C,
EDTAS] A7} A] 284 0] 27151 40°Co) A 244 7F
7R gt EAE wlanthE 7142 0|88 4 93
© ™ Birchwood xylan®] &t A AL Uethfgx

Vinaxe 49,724 UM/min, K, 6.08 mg/mlZ &l %3]t}
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