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Purification of Endoxylanases from Bacillus subtilis
and Their Actions on Wheat Bran

YUAN Xiao-ping, YAO Hui-yuan
(School of Food Science and Technology, Southern Yangtze University, Wuxi 214036, China)

Abstract: A novel and convenient method based on native polyacrylamide gel electrophoresis and
homogenization extraction was used for the purification of xylanase from crude enzymes. Two
xylanases were purified by this method from the crude enzyme obtained from Bacillus subtilis
fermentation. Subsequent analysis with thin layer chromatography and high pressure liquid
chromatography indicated that these xylanases were endo-acting enzymes, and designated as xyl
T and xyl TI. Both enzymes had similar optimum activities at pH 7.0 and 50 ‘C. The action of
endoxylanase xyl [l on wheat bran insoluble dietary fiber was also studied. The hydrolysis
products contained feruloyl oligosaccharides by paper chromatography analysis.
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ZIETE B, REE I BB ARENE
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MTFNEBREARRBEWNOERE, REERN
RLMBFE L —HNE. EXDTRERAER
PEA B P, 81, - VIR R¥EEE (endo-1, 4-4D-xy-
lan xylanohydrolase, EC 3. 2. 1. 8) & £ E &
A AR EERAEEMMAE, XEHAEY
e A B RIBE, & 7= A K R EET . sy al
AR BEEREA B A B VLI B T 38tk R
itk mER e EEgE, sESBETEL RS,
e, R ENBIRPERS FHEAES.

V53 % A 15 P 5 T3 MR B i o5 S R Tk R 2 4R
BUEMS A M7 B, MG B ZF HUAF B (Bacillus sub-
) BRI RBERBEEY R BB THAAY
ARBEWER. B X FHR AT ARRER N — L
WREESTPNEFEAR B RS ENERGHE
T THEE.

1 MHE5F%

1.1 ##

T8 a4 B Termamyl SC(EC 3.2.1. 1),k
#BE B Alcalase (EC 3. 4. 21. 62 ) FX§ b5 1L B8
AMG 300 L(EC 3. 2. 1. 3) fi i & {5+ E 5 3B R4E;
FEAR AR TRE A B kX ¥ 0 Sigma AR =& HE
2R 4 R 53 BT K s Amberlite XAD-2 i B %
ITua b T A PR R 4243 ; Br R MBS 0 A B 2R AT
B (Bacillus subtilis) B KIEFHFELXBETY, B RN
HEGEYERAFER; MNEKERTERNIH
WM B A PR R R4t , Bk MBS 0 0.5 mm
e,

1.2 HERE

W4 g MBEVAMTE 100 mL EE B8 28 MK (50
mmol/L,pH {H 5. 0)#,28 'C F## 30 min, KA 5
000 r/min B.{> 20 min, I ¥k Bl ML ER UK.

1.3 EMENEBRERBKEEARHWE

T 1 3 T A Bk G O S PR 9k 2 %% Davist i
EOABBRERER 10 ¢/dL, HEHZEHRBAE+
THEEBRER N (SDS) M i Z B, KR E 1 mm,
HEEE N 100 oL, RAIK 20 mA. Bk —H5EHE,
AR 100 Y1 F & A B p A ER A R 2 &
HERAEAREERAE D RE G250 RER
BEM O MERPRAERN A BRAERESH
PRERE, SHEROER FHEBRIEW, RS
ERREEMARERARRHFRKI T, 55 EE
AU A EEE AR W A 25 mmol/L Tris-

HCl vy (pH {8 6. PR ¥k 3 W, AWK 3
K, REAREHRERET L HEEKER, FH
B 2~5 mm K F/ME, I0AE 2/ 50 mmol/L
BERRZE vh W (pH {H 5. 0), B = # & # HL (10 000
r/min) A 2 ZEHBBE R 3 min, LA 5 000 r/min B0 20
min, R LR, P HERPABERRBER. I T K
BEBHEQR, LRASBEITLUERE LK.
1.4 EiESH

AR AR BHE HEY, F 3,5 E KRR &k
WEEFEMHARE UBHBBR 1 nL BT
50 'C/ABIRE 5 min, RSIMAB 1 mL £ 50 CIR
B 1 g/dL MERARRNES  BEH RS, 50 CTF RAL
30 min, B A 2 mL 3,5- 5 E KB BRI, fe IR
51,8k K G B 5 min, FVKOK PRE %R, N 1B
KEARZE 10 mL,550 nm Il & B 6, Bl AN
P o 1 2.
1.5 KEREEmABTYSH
1.5.1 #E&# BEGHEHR.BAMNIVAET
B VOREE) : VEEIEAK)=6: 4 3, {RRMEASB
FHREFRRAN R G,
1.5.2 FHEkAEiE (O NHFNEE Waters
] 600 T B Rk WA % AL, B AL 8 Sugar-
Pak™ 1 # (300 mmX 6.5 mm),HiRHEFFFE85C,
A A KRB B R 0.5 mL/min; K {5 5 A
Waters 2410 BI/R 22 37 646 I 25 05 00 B8 % 7= oF
KERT A 0. 45 pem BT FL U8 BT 8.
1.6 NEHFEAREBRAENNE

INERR 10 g RIEB LR, E S E R TH A
J& o PR R IR FE 121 C AL 38 45 min, fff F P TR B
S B o bb B O B /N3 Bk B R AE 300 mL K
th,60 CTFELERHE 16 h, (FHFHEK  EHEMA
0.75 mL T8 a-TEH B Termamyl SC 5, B YE
Pk P B 40 min. BFRRHE 60CJFE, A
275 mmol/L NaOH % ¥ & pHEZE 7.5, BIMAK
#7E 9’ Alcalase 0. 3 mL,60 C F LB H 30
min, R )5 A 325 mmol/L HC1 @ pH A ZE 4.5, F
TS ¥4’ AMG 300 L 0. 35 mL,60 CTF &
LEEPE 30 min,5 000 r/min B> 20 min, HFE FFE
BoUEAREBEARERE EEZRAREBKYE
Y i B VR W TE VR e, R AR OK IR A B 95 0%
ZEEATEEE YR PIK, 5 000 r/min B4 30
min, RAR VLY FE 40 CTEZ TH 24 h, 53
INE B AN R R AR,
1.7 BRNMNEHFEABEERAYE

¥l g MEHEAEHERAERF T 40 mL
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%1% . Bacillus subtilis KRS bR A T D ERAGHERA 21

FHEERR 28 W (50 mmol/L,pH {H 5. OB B A
PR H, TIEEKB$ 50 C#YeR A 60
h, 85 100 C RE¥% 10 min, BL 5 000 r/min .
30 min, FIE T 0. 45 pm BB FLIBAE , BB &S .
1.8 FHBEBRENSE

INEBEAEERERAABHTY L Amber-
lite XAD-2 (30 cmX 2.5 cm), & T 56 &R 4
WOSUZBEY, BAKEBKEE. KRKA 2 &8
RARRZEAE K .3 A5 AL B ARG TR R 43 B 50 %0 B K
VRV 2 SRR A R B4 3 100 % B B RE AT B
. AR R 50 F SR, Ao kaEE S
mL, W25 W AP B BL R RV T4 3 SEIRAL
BT ARG, AR TR, BIFEN
BHVETED : V(ZER) : V(EBK)=12:3:
stel MMM RS BEE  RETES T, REW
JG RS IR TR AT B AT, SR TS P B R AR M iR
B VURB R 220 MR B W) ¢ V(2 g/dL
HEREW) =2 30,

2 ZR 5k

2.1 FUHBREBRRERBXSEARH&
ABREBOSBALERZLTFTE2EINE
BB NTESAREBEN S BAATE, %
EHBERE B R R kY RRBIEHS S
Bk THEFRTEAARRER. RHEERRNG
BEER Bk BRROFGRE BAREZNE
EENBREWMBAEFREM pH E, BERE
W 10 g/dL 43 858, 375 mmol/L pH {& 8. 9 Tris
R4 2 M, 50 mmol/L Tris384 mmol/L
HEM(pH A 8. MR B BBk &R, ER R
20 mA T, #7 3 h kLA LASE AR 3 B0 B AR BRHE
BUTUKSBRENSRE NE LIRS, BE
ZEHLFT B A 3 0 B TR 22 7 kIR PO B e B R R 9K
ABE.HRBT 5 KIEM AT WA E A RIEE, KHE
Xt 4T REMANE K4 Bl i 1, %W 2,
O3, 4 T S REBEM B S HFEPHEAR
B AR, 5 FOR R M B R E o 1 B R RO PSR
a4l k. KRR I B T A T A B B el Uk A Y
REBREHGE AT BAMEARPO T ETUNTE
K& EHE.
2.2 WUIARREENEE
2.2.1 ZaRWEFEHNSH KSHARERR
MBBRBS 1 mL 4515 1 g/dlL BEAARRER
&, R EE R 50 C, M 30 min, 7 550 nm [ i
0,300 2 SR A AR Y 3 TROBE 8 A TR (B 3R B A AR

MEFRESBRE, EREBNEIBR. EX S
MEOREHES, REEF 4 EE S HWARKEE
A TEED, ATTRFXHMEDREFTRAR
VRS, B TT DUE 4 0 1 IR T I B 5 AR
Mk BEORNEYEHRERET RO ERR
EREHKERPAEHEWEQ R FORE
H.EM, EERNEBEREREXR—FH2ER
HEYEEREA AR .
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Fig.1 Native PAGE of xylanases from Bacillus subtilis

2.2.2 ARBESEKBFXSH BEARLEH 4
R4 5 3915 1 g/dL BAKRERA , KB RE
%50 C, KR 24 h, K= 5 PR €% k4
Wi, B EB Y T RA K S AR
B4 R R BORNE, TR M. UL, B
B R 4 R 5 BEAL MR AR A B 3 5 b
a5 RO T I A
SR B RSHE QNS REA B LA 2).
X R — B R BE RS 4 A 5 BT
R B P IR B , 43 B 58 U0 xyl TR xyl 1.
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Fig.2 HPLC of the birchwood xylan hydrolysate by pu-
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2.3 BEMpHEXAIARES xyl 151 xyl I
BB S R

WA xyl 1A xyl 151 g/dL AE
FHE S, = A FIREE T 2 BB 30 min,3,5- %
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B ENTHAEN S IR E TR, RAESOCHEIL
PR,

100

—o— xyl 1

80 —a— xyl II

601

40t

X EISE H1/1%

20

020 3A0 4IO 5‘0 6.0 7.0 80 90

i1/
BEXHEFRAEAVARER o1 18
T B R

Fig. 3 Effect of temperature on the activities of purified

B3

endoxylanases xyl I and xyl I from Bacillus

subtilis

PAMEA A B R 43 FIR A 50 mmol/L B
BR-FERL 49 (pH 1E 4. 0~5. 0),50 mmol/L B —
H-9848 (pH fH 6. 0~8. 0)F 50 mmol/L HE
-2 84k a (pH {8 9. 0~10. O AR B W,
50 ‘C B 30 min,3,5- T EEKGRREN E NI A
BWEEE xyl 1A xyl TZE—RF pHETHES
LB O, ERERLFEH AT ARREBHYRE pH
BH7.0, NYIARRMES xyl 17E pH{H 6.0~8.0
WEIRENRHE 0% UL, RYIARREE xyl 1
fEpHE 6.0~9. 0 MENARENIES, & pH H
4.0 F1 pH {4 10. 0 B, IEHETF 10%. Y pH E X
F 9.0 Bf, HEEAS M, “HE WIS N 2B TH.

2.4 HYABRER x IXNEHERTALER
FEMER

MTNEHEABFERBEAETRNARES
WEERMB AR, HEWH 1 B EHR
2 PO 0 o 1 o G A 5 K RO QU B Y BT R (A MR R
FEAED, AUIA RSBV AR 8
EROBEEE. B R DU, ER AN EF AR
ARBBBH INEREABEREGAEBINK
REBEAYT . AHEREL TR EA MR
age.

BB AL pHES. 0 BAX

BEBKRE, KBEEYEIE L LR E, T
UBEBARNHABEERSSAMEERE. &
WRWRHE, R Amberlite XAD-2 & £, H N
Amberlite XAD-2 E—FEEBERFTERLEYR
o BRI, BT A BT SR BRI IR R R B ZE A b B
A B Ak B9 R IR M VT LA S5 R K R 47 TR IR R Ok, TR AE
A b B T 3R A SR T R B4 B 500 K
AT RE . B R FR A8 50 Y6 B B K v R VR 4 4
WG N THREHE, T ENEYEEII RS
FTrEEa%L 288ER KAV ERE
5, R I X el A Y R T SR B RO,
BERMERANLCAZLFTA 4 MHOBHRES
(LA S). X —HRA, AR xyl THE
Wi R AR 4 E ROV BT RRE A R
HIAYIARBERS NERE R BEER A LT
RLA A BERE R PR
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Fig.4 Effect of pH on the activities of purified endoxy-

lanases xy | and xyl [ from Bacillus subtilis
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Fig. 5 Paper chromatography of hydrolysis products of
wheat bran inseluble dietary fiber incubated with

purified endoxylanase xyl I
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