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Biochemical Studies on the Mushroom-VIII

2-Enzymatic Hydrolysis of Xylan

Kazuvya HasniMmoto and ZeENJIRO TAKAHASHI

In the previous paper, it was reported that an enzvme preparation obtained from
Agaricus bisporus hydrolyzes hemicellulose, prepared from rice straw, primarily into
xylotligosaccharides including xylobiose accompanied with the formation of glucose
and arabinose but with no production of xylose.

The aim of this paper is to present a method for the purification of xylanase and
to describe some of its properties.

Xylanase from the wheat culture of A. bisporus was purified by the ammonium sulfate
fractionation followed by column chromatography with CM-cellulose. (Table 1)

The purified enzyme is stable below 45° and in the pH range from 4.4 to 6.6,
whereas it is inactivated completely by maintaing at 70°for 10 minutes. (Fig. 3, 4)

The optimum pH and temperature for the enzyme activity are 5.4 and 45° to 50°
respectively. (Fig. 5, 6)

The enzyme activity increases in the presence of NaCl (2.5x107* M). while inhibited
by ZnCls. (Table II)

Major enzymatic hydrolysis products of xylan were found to be xylodligosaccharides,
mainly xylobiose. (Fig. 8)
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1. # 3 B k&  Agaricus bisporus (LANGE) SING

2. B £ R R NFEHMCERL, 25°C TH1 HABMERET 1.

3. BRHoRBE SEBOEBKEMAT, SETHABELENS 2REMEL, 3o
AEEIC—HHRE L THRROMIBZIT . COMEREITABAHTE
BL, DTERE%E 10,000 rpm, 15 OB EELETT > TERLHBE
B, coFRFEERBERKEL:.

4. B B WHISTLER'® OFBIZLIOBFHRLAL. F-1.4 +v5 D | BEEHK

5. BREHOAE B 1ml 0.1M 7 =B, Y vEERERK 0.4 ml, BHK0.6ml, O
e 50°C TRIEZ#), ERELNEF Yo —XELTEHELL.
B RN EREEEMLT, pH 5.4 T50°C ICHWT05 MR
MATFOERE Iml PiIcEFre—X 0.1 mg #4EF38ERZ 1 unit &
L.

6. CMeno—xXp35 L0%H
CM. cellulose (0.72 meg/g Brown #:i#l) ZEFKICHE, #RF%EL
WEIICHEMBREL T T LM 0.00 M AFBZ K (pH 4.8) i
THREE(LL, REEEFEL L.

. RAHOER WY Lk,

8. #)THONRD FEHHE—LS4 1+ (D) EERLTHY THETRESE, 0%, 5%,
1098+ PBEETNFNEEOR - - TIHKREB L.

EBEREIUEE

1 BERORIFES

INEEREMI S S HR U T3 7 MBS 100 ml IR KREER 54 g 2B L MO 2 iR in U TR
Lttt e# o8 (12,000 rpm, 15 min) & DY, LHEOERHKICHERLT 5°CIKTEH
KT24BERT, X510 0.01 M BrEE & (pH 4.8) T 48 BB &7V, BRMiEE CM v
g—ZX#H5 A (3x30cm) ICREFSE, 5°CTO0.01M—0.2MBEREER LAV THRBHICT
AEHEE 25 ml/hr © 10ml 58 L. S4B >WT HAR L+ 7 F—EiEHZREL 70
B2 Fig LIZRT X RSN+ y 75— 13 0.1 M RSB ETEB S i, YBRES
RO BEBRICE T AMREE I CREER Table 1 WRL.

2 FUSH-—HFOBRILENEEE

LREBSAERF Y T F—EEMOTEREFHAEHC SOTRE L.
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Fig. 1 Chromalography on CM cellulose column
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Table 1 Purification of xylanase
Ste Volume Activity Total Protein Specific Yield
p ml units/ml Activity mg/ml Activity %
Culture extract 500 4.82 2410.0 5.69 0.85 100
(NH4)2504 200 6.58 1316.0 4.55 1.45 54.6
CM-cellulose 50 8.96 448.0 0.43 20.84 18.6
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Fig. 3 pH stability of the xylanase
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2) BRORER

a) BEOEEHCELIET pH HOXE

BeiHi T ~ @ pH o Eic 36°C, 18EBE LREER 1EMEL L, Fig 3 ILRT
SO YEELIE pH4.4~6.6 ODBITRETH »7-.

b) BEOXEHICELIITREORE

BEELl % pHS. 4 THAREBEICTIONEAEL, SR BRBERMENZREL:, Fig. 41
RT L DT, 45°C ML L D RE\EEHED SN 70°C TL L KRELL.
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Fig. 6 Activities of the xylanase at
various temperature

5) #v 35 vONREHEY
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Fig. 5 pH activities of the xylanase

3) ## pH & BaSiRE

Fig. 5 o pH itk » pH 5.4 Cht
& pH 249 5 Lo, EEiC pH
5.4 1B ARl Fig. 6 IERFTLDIC
45~50°C T# - 7-.

4) BEEMICB X IZTHEOEZE

B o&BEARAKICIRNLT, KiE&kD
R+ ao—-ZXE% Table 2 tRLE.. &
THVHEEEREZRLASDIE Zn™ T, Mg+
HEEEFEOHE LN, NaCl itk hYEBER
BiEE b shis, LhLboERIck 5812
BEZF Mo

HIBHUBEREZBRL T 3. 4 unit OBEHRZHALL T pH 5.4, 50°C OLHGTCHELERKL%E
ML, SISMSIICHEME®S 2ml ZBERUERBETLHEZF Y0 —X & LTRIEL -4 dhEd
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Table 2 Influence of salts on the xylanase activity

Concentration Reducing sugar (as xylose) produced

Salts on e %

Cont, 2.5X10™% 0. 6922 100
KCi ” 0. 6894 99.6
NaCl ” 0.7714 114.4
MgSOy ” 0.5488 79.2
CaCl w” 0.6422 92.7
Ca-acetate ” 0.6744 97.4
Na2S04 '/ 0.6912 99.9
ZnCl ” 0.3328 48.0

Fig. 7 WRTL51C, RE2HE3 TR 8
HMBECHML, 4SHRICBOT SBTH 1.0
DIFINAED S . g
6) %7 S HBRE O N D 5T 2 oe
PH 5.4, 50°C MAHT UMM & L U481 < 06
BREEETL, ENThOMEEIHTC 5
o TRIUSSY 5 vENST 2/ —VEMZ @
BUBREL. LRREBERML, GHK: € g 02
S4F (1:1) A5 AEANTIE, — 2D 8
BIEA R ML TEA ) THOSHEETT - > Qe 20 24
72, €D 18I Fig. 8 IKRLA, 777 ¥ 3 Fig. 7 Hydrolysis curve of xylan

VIEMORERF Vo —XDBEAEETRT. K

BOETERICF oA —R0HESEMLF e b YA - LOBAEOBW A ) THERE
Bl Thdrvo—ZXoENEEHLold, UFv5+—FREOAHTONELOF T v 2SS
LT, Ty FEERTH Yo — A Do+ a—2~D SRR THENKITH 5.
Table 3 i¢ A. bisporus EELHIOBOREDPCDF 5 F—F¥DIEREMAZLEL.

Table 3 Comparison of properties of xylanase from Agaricus bisporus and
other organisms

Organisms Opt. pH Opt. Temp. Stabilities
Aspergillus foetidus!1) 3.4 37°C Inactivated at 65°C for 5 min
Bacillus subtilis) 6.0-6.2 37-45°C " at 70°C for 5 min
Aspergillus nigerl?) 4,2 45°C o at 60°C for 10 min
Bacillus firmis® 7.2 55-60°C Not inactivated at 100°C
Aspergillus botatag!+) 4,0-4.5 50°C for 10 min
Streptomyces xylophagas8? 6.2 50-60°C Inactivated at 70°C for 10 min
Agaricus bisporus 5.4 45-50°C " at 70°C for 10 min

— 324 —



1.5
=
E
w 1.0
[+]
=
o
5 o
g Q '-
3 0.5 0 ) 5
c I}
@ . "
o p g M f& A
(@] M Sl N e - Regs O oy

10 20 30 40 50 60 70 80 90
Fraction number

C,HsOH% O ;' 5 , 10,15 ,20 ,25 , 30, 35, 40 ,

Fig. 8 Separation of oligosaccharides in reaction mixture after incubation
by carbon column chromatography
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A bisporus D% ¥ 7 F—€RNERERI ORI L, BAMBCRL T, BHERO—BOMIER
HL2.

1. B-1.4 o5 vicsdd B1EMi2 pH 5.4 #BE 45°~50°C it BV TEHERLI:.

2. pHIZHT 3H4MIE4.4~6.6 THY, BEICHTIEER 50°C L LI0GORETIIA
MIEREFEERD, 70°C LB ORFETHEGFL .

3. EHICKAIEEIR NaCl Itk - TEH s, Zn'* THEZIN .

4, *v5vORMAEMELT, MRHIZEF Yot —RE2EKL, TV FRITHELIEESR
ns.

Y A bisporus DF 7 F—EEABRRREAF 7 I~ tro—XiIKFT B~ 7 —EfER]
HREBEABROERESG.
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