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BEREIREE 796, Py 29 BRPEME Pharmalyte
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Fige 1 Gel filtration of xylanase on
Sephadex G-100
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Fig. 2 Chromatography of xylanases on
DEAE-Sephadex A-50
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X-T PRAEEUNT 1, X-T PUIRLASH
BARKe XEFEA X-1.X-TT N EEAR
AL IERR, T X-T0 WLk ERE.
E R ARBEEEERE LY X-1.X-1T1 f
X- EEEY, B X-1 &%, HiE
AL AR B, MERME, X-T WHIER
&R, BERMMEE/NT 1o B &,
X-T IR LA B B R,

(=) BREYAE

¥ DEAE-Sephadex A-50 B =E 7 4%

BBROPL AR RS L5 7% BRI
# PAGE 4#7,#EB X-1.X-1T f1 X-TII
BRI, X-IV Nz A DR X-00
(B 3),

o
: % " s i
: 2 3 4 5

B3 RemmARERNERER R KE
Fig. 3 PAGE of purified xylanases

I X-13 2. X-II; 3, X-IlI; 4. X-IV;
5. X-1, X-1f, X-IIl, X-IV

WL 4 MAG RS ERREERE

EONTAE, GRMAKRHA X1, X-I |

x1 BEHRRRMBORY

Table 1 Purification of xylanases from Asp. phoenicis

RS BER RAESE b HaE g 3
Step Total Total Specific Purification Recovery
protein activity activity factor (%)
(mg) (ufmg)
o ' '
Crude enzyme 4,729.6 45,650 9.2 1 100
Wi 5y B
(NH,),80, 832,5 33,220 39.9 4.3 72.8.
fractionation
R B : ‘
1sopropanol 397.0 20,350 51.3 5.6 44.5
fractionation
Sephadex G-100 151,2 12,870 85.1 9.2 28.2
DEAE-Sephadex A-50 .
X-I 8.3 73.8 8.9 0.96 0.2
X-11 6.5 338.1 52.0 - 5.6 0.7
X-1IE ©29.3 9,240 315.4 34.3 20.2
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X-0 4¥—psy, X-1IV NE/DE X-1V
Rk (B 4)
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B4 R A REE MR B R S  RARA
Fig. 4 PAGIF of purified xylanases
1. X-I; 2, X-II; 3. X-III; 4. X—IV
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5 OX-1, X-T F1 X-TII /KRR R
BE . X-I, X-TI f1 X-TII B9EIE oH
SB35 4.0.4.5 F15.0 (B 5),

2 HMNRERE: SRAEARRRET
ME LR ARBEENE . X-1 & 35—
55°CRUIRRE TG Bl WoRE A E i 1, MitE
45°CHE B S, X-II f1 X-TI Nj#E50°C
NEREEGS (B 6).

3.EEEARR pH RRE E: BiRE
0.05 mol/L {748 -Na,HPO, Z ik (pH
3.0—8.0) 5% 0.1 mol/L. H&E-N:0H £
ik (pHS8.5—11.0) th,F 30°CIRIR 24 /h
Ft> 5N pH 4.5, 0.5 mol/L Z.ERZE rhyk AR
oH, R EWNE . X-T fidE oH EH

100F

-3
o
—

#AEH  Relative activity(%)

2.0

BS5 pH X kIR EHHER

Fig. 5 Effect of pH on xylanases activity
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Fig. 6 Effect of temperature on xylanases activity

o 0 X-I
e—eo X-II
O o X-III

3% 5.0—9.0, X-II 3% 6.0—10.0, X-T1T 3%
7.0—10.0 (& 7),
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Fig. 7 Stability of xylanases on diffcrent pH

Q o X-I
oe—eo X-II

BENREE L. $HAEHNREREE,
FEDARIARTE S0 50% REHIR IR 29 ¥ &%
WERE (1), W X-1, X-TT f1 X-T0 &Y
1y 4> 5025 90,60 F1 55°C(H& 8),

$4% 150 Residual activitylss)

BB Temperature(°C)
8 AERMEANREE

Fig. 8 Heat stability of xylanases

Qo o X-1
o——e X-II
Q-—----0 X-II1

MU EERTLIEDR, X-1, X-1I R
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— B, TR - HEN R, X-1
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B RE L. BN B R AEEX
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EShBEREEER LB, RARH
BY RS (Ceratocystis parado-
xa )0 SR F A B S, HARE oH B
BTFHEE oH, s X-1, X-1T &1 X-II
HMil, X-1I fn0 X-IN HEEEESHRE
FHHRALEA GEEY. BEEHE
(Trametes hirsura)? S B AR BEEEAE
o T X-1 B AEFEEZETH
BERE, £MEMRBEOAREERH
A% R )

5. ERMOIIEIR:  BEERESARIRE N
1 mmol/L & FLZERNT 30°CHIE 30
A%, B BRANE h. EERWE L.
Ag*, Hgt W X-I, X-1II §1 X-TII 5F
IR R AAEE R, XSRS REESR
BEARREES —ESY% Mo HR=E1E
HERBRHME FEH, 1 B, Ca*,
Cu**, Pb*, Zn™t B EDTA ®HX=1E
KGR HEEEEN, XERASERT
A X LA B DA, 10 mmol/L
DS #f X-1 WE HEWAREH, %
X-T1 QA SRZUHE /8 A, {2 1 mmol/L,
sDS #f X-T WiEHEMAK, A, B
(& SDS ¥ B (& 3 0.1 mmol/L, {5F[fE
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Table 2 Effect of varions chemicals

on the activity of xylanases

. bedlic H3H 5 - Relative activity(95)
ﬁﬁj Concﬂ-
Reagent | (mmal/L)| %1 X-I | x-m
Centrol -— 100 100 100
AgNO, | 1 59,1 29.4 | 49,8
HgCl, 1 42.6 40,7 | 29.7
MnCl, 1 65.6 29.6 25,5
AlcCl, 1 97.4 104.8 90.5
BaCl, 1 107.8 103.1 89.7
CaCl, 1 108.0 117,0 81.2
CusOy 1 93.9 81.5 86.0
MgCl, 1 99.0 113.4 83.5
PbAc, 1 103.5 84,8 | 36,5
Zn50, 1 87.8 87.0 | 165,5
EDTA 1 94.6 96.9 85.9
sDs 10 69.6 6.8 0
1 96.1 77.8 0
0.1 - — 0
0.025 - — 68.6
FUrea 4%10? 8.2 23.3 2.7
1%10® 49,8 50.9 60.2

£, X X-10 F1 X-TIT A94nE1E A 0
FGqEs, SDS TuREAYW Apude e, &
> X R A E—% R X-1.X-10 fA
X-II WEHERAAER, RERRE
B —FHE

6B YS FHB: H Weber-Oshorn
SDS-PAGE 7LilisE, H.ik)E, REBRAERE
e Rm B R -T2 HER R, #2804
HEAFNESY Re BRDHSYTE, X-1,
X-11 fg X-IIE f94% T 8 4y 9125 26,500,
35,000 A1 22,000 (& 9) XJLIEERID F
BEAR, MK E A DR FER AR
B S TR UMEXMEEE Y, Bk,
SFFRB/NEREMRBEN AR BEN—
Mo

7SR R: HREEBESER
B LAt E, M eH-HEE I # 8 X-1,
X-IL,X-HI 1 X-IV f9% e A4 28 4.7,
4.4, 4.0 F1 4.1 (B 10),

MWx 10—
o
L)

0.2 02 06 0.8

B SDs-@EakEmEARERn>+3

Fig. 9 Determination of molecular
weights of xylanases by SDS-PAGE

- T-HKEAE® r-Globulin, H-chain {50,000}

. BIME S Ovalbumin ¢43,060)

- BECFE Carbonic anhydrase (30,000)

« KEHEBEAREIH N Soybean trypsin inhibitor
(20,100)

5. a-BEEN a-Lactalbumin (14, 400)

u N N =

100}
8.0}

6.0r

pH

4.0k
342!
2.0

I PP

h 2 + N B N 8

fEEg Distance(em)}
B 10 HESDSU RN AR S

Fig. 10 Determination of iscelectric point
of xylanases by PAGIF

1. X-13 2. X-II; 3. X-1Hl; 4. X-IV

X-1,X-11 f1 X-IIT £ DEAE-Sephadex
A-50 B T2kt EROBRRE OF K TE 214K
Bk AY Rm #0750 L ERRU S L A K
INEA—ELMERSFRNXRE/NE
B, B EREENERSEE, X-IVEY
LZamiteT X-1ILX5%8{E DEAE-
Sephadex A-50 EATEE SN T RAOKF
EFESRARB Ik A R (R FFRIP o X )
R X-IV g/ T X-1IL, R(E
P FERAR, REBHERD, RE MR
PMARRRHERE,
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8. EERYSESN Gt :  FRARIATE pH 5.0,
0.02 mol/L. Z.E&Erhgkth, B Hitachi 557
FOEFRAE KRB E, X-1.X-1
M X-I 4>B07FE 276, 277 R1 277 em 4011
AR Wik, TOTE 248,250 A 252 nm &
BREE, HMABRAMEGRBREHE. B
3 280nm ZAUR KB, T EAS X-1.X-11
1 X-11 §) B 49020 13.8,21.4 70 28.1,
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PURIFICATION AND PROPERTIES OF XYLANASES
FROM ASPERGILLUS PHOENICIS

Zeng Yucheng

Zbang Shuzheng

(Instizuze of Microbiology, Academia Sinica, Beijing)

Four xylanases, X-I, X-1I, X-IIT and X-
1V, in the culture medium of Aspergillus pho-
enicis were isolated by (NH.)SOs4 and isopro-
panol fractionation, gel filtration on Sepha-
dex G-100, and ion exchange chromatography
cn DEAE-Sephadex A-50. X-I, X-1I, and X-
Il were homogeneous on dis¢ gel electropho-
resis and polyacrylamide gel isoelectric fo-
cusing. X-I, X-11 and X-III showed optimal
activity at pH 4.0, 4.5, 5.0 and 45, 50, 50°C,
respectively. X-I X-II and X-lIl were stable
in the pH range 5.0—9.0, 6.0—10.0 and 7.0
—10.0. The temperature for loss half activity
(t%) in 30 min were: X-I, 90°C; XI,
60°C; X-I1I, 55°C. The molecular weights of
X-1, X-II and X-IIl were 26,500, 35,500 and

22,000 as estimated by SDS gel electrophoresis
and their isoelectric points were 4.7, 4.4 and
4.0 as estimated by polyacrylamide gel iso-
electric focusing. Ag*, Hg** and Mn** ions
showed potent inhibitory effect on X-1, X-11
and X-IIl. SDS showed little effect on X-I,
but strong inhibitory effect on X-1l and X-111.
Urea was a potent inhibitor of X-I, and a
weaker inhibitor of X-1I and X-1I. The
Ei%  of X-I, X-1I and X-1I determined at
280 nm were 13.8, 21.4 and 28.1.

Key words

Aspergilins phoenicis; Purification and
properties; Xylanase
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