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4-0-Methyl-D-Glucuronic Acid Residue Liberating Enzyme
in the Enzymatic Hydrolysis of Hardwood Xylan

E B . LEBFYI DO 40-AFAND-T s 0 v BEERTIME a-(1-2)-sLr0=¥
—YAELETIMEMEREL, TOMEOLERNEERFATILE b, TOMEZIMERL, £
OMEEETE N, BEOREHBEELTRT MV NES Yo vEEEBITL 12 2-0-(4-0-4 F V-a-D-7 L3
5,0 s B-D-F3 ) b EHW,

9FED Trichoderma RU 6 MOHTFHRIVER T 28EABEZRbD a- Vv o= ¥ — e7EH#E A~
PEER, WThbABELEET I LBEBED oM, ThoofpTAHAY X554 (Tyromyces
palustris) 12 A-7 AP o0 =Y - BORLTSNAEERTH -1, BAYULBEBEHTTAAI XSS
rREEEOC a- s o= —EEEELLY, TOMERBERET TOLARAEETH 1,

S &, Tvirde YEHT B3 a-7 27 o0=9-CP2HiMETHE 41+ 35—+ (Meicelase
CEPB-10, HH/EBIHE) » o PEMBERI L, A A VYTHI Ot 574 —RUEF VI ORI T 7 4
— 1tk 005 OHRBE, S 4 2mg OB A- I VI 0= F-EEBEENTER, FHUME
i SDS#Y T2 Y AT I FAXVERKETH--ONYFTHD, FTRIOFEHEESh, BFR
MEDOIEHEB pH 135.0id, 72, ZHAFRHC THoto XM EF—EOISRFYS
+—¥, B-F VoV —EEENEFNORREL, LEEY VS  OMRICRITT IEOBRERS O
HRERDRLHEAL 1,

1. &

o

FRAOBEELIE 7, AMLBOBEMLE LY 7/ o - 2BFEA - 88, (LFETERE
TRAMF-FEERL, KHMBRSEREFRT 2SR S WD XDt - 7o, E < BRIILE
Moo —2, ~Nielo—R, YISO BNESRIABTELHETHD, T, ~3
AT —ZARV Y = v OMHEOBETHZ Lo — ROBRICKHT ARGHEELE L (ET 2 0H
HHETHFBIEBHONTWVWS (SHIMIZU et al, 1983), LERMITII~I o -2 & LT 20~35
% DF VI yNEENTVADY, RE - BHABICIDF VS Y OREFZA—PEFY Y 2ERS
TESFILL, KD 4 ) THEL 2, o4 ) THEE v o — 2TIKMET 2 1200iE, *v
S+ —EP [-+vovF—COoRIICHEE L T—BOF o -2EHED C-2 i a-fFEHLTVS 4
O-2F VD7 Vs o vBElld 8K -V ro=5F—+¥) PLETH D, T I TAMELE
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Table 1 {27:F 9D Trichoderma & 6 BOHEFEEMH L 1.
2.2 4-0-AFI-D-¥I Yo v BAHEREEROEERORR
HAEFOMEEFEROER KR Y 5 X 2 TRIFKEE L, RSN HEFEABEEMITHI LI
£ W FT - 2o Trichoderma Oz ManpELs R U Weser (1969) (#EL, /4, HTETREE
SHLENEH L0 L CHEBO 60 (RS, 1984) %ML, RERICILER 2 57 H5u
F%AEH L1z Trichoderma & 28°C T5 B, MATHIFARETI0 HfzhTnHEL, HEE
HELOSE LT (8000rpm, 10 min) HE FEZEY, THICHEE 90% AN S & D ITMA 7,
MR L otk 0.05 M BEBE/S» 7 > —Ic LTHBIT L, 85N ABINEERAEEII XY ERIC
T T LBRARE L
2.3 4-0-XFJ-D-F )Y O VBB EREOEROER
40-AFN-D-F N7 o v BEREFZEOEEICI 2-0-(4-0-Me-a-D-GlcAp )-D-Xylitol A H
Lo 5 H v "%v5v20g4h2M Y 704 afT120°C, 1h IAKSERL, 7=+ 3kt
B (Dowex 1x 8, OAc™ form) % M\ CHMBARRY % ikl & B Ic R L 12, 8 o h ik
Tt viHAsLsae 57 4 — (Diaion CAO08Y, 23-25¢) KXW 7 A FEF Y o YEROH
53 (0,08 M EEEF b ) v ASESHIEOEAT Dy 2 2. 74) 28R L 72 (IsHiHARA et al, 1978),
BEMAERBIT A0, BohkTAFEXY o VO v o — XBLAHE 0. 2m KFbL+ v
FF YT LIcEDF V) b= AIEBITL e 2-0-(4-0-Me-a-D-GleAp)-D-Xylitol DIEZ 1. 24
g TH-1,
2.4 MRIFHOMTE
v 5%, fFrovy-CERREERY Y Y, 7==0-4D-%vo v F GEHEFE)
AHBEEL, ThEN0.5%, 0.25% H# (pHS. (1) 0.5ml IEN B ORERE R 50 1] IMA T 40
CT5~60min 4 ¥ ¥ 2 ~—¥a v ik HRLAECHESE Somogyi-Nelson & (Somoacyr,
1952) TEB LI, a-7 A7 o=5— €30 2% OEHEEHR (pHS5.0) 1ml I BEFRH R 200 w10
2T 40C To2~16h 4 v % a~—v a3 v, 8L 7 4-0-Me-D-GlcA % Somogyi-Nelson T
FBUTME L 72, v b—LOBEHIA 4+ 270< b 757 (HPIC-AS6 # 7 4, Dionex
20001) Ic& DMEREL oo

. MR L EE

3.1 4-0-*FI-D-Z Y 0 vEEAYHOERBROEERORR
sosd—Boducit, TSE/FLIVRTIE/ SAI B/ RIS FY S VIR B-F
suEs /sy FESEVAEARMAT, L-T3E/, 75/ YAIEEERTEILOTES00
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Table 1. 7+ 2757 b w72BEELEBAOI ) a7 LETERICKS
V7 v ERRBERDERE
Xylanolytic enzyme production of Trichoderma and basidiomycete species
on buna Kraft pulp.
| BEEREOpH | BEAERR | a-svse= | p-Fvny [ FUsb—+
Species of fungi | pH of culture | Extracellular F—¥ -+ Xylanase
filtrate protein o -Glucuroni-| f~Xylosidase
dase
B | o opne
{(mg) unit unit 102 unit
M)aFwe -7
YLty 7 3.5 % 3.4 46 11.7
Trichoderma
aureoviride
M) a3FI=z e
VN 3.8 57 3.4 63 20.7
T. hamatum
M IFT e
—JT XL 3.7 79 1.3 4 4.2
T. harzianum
rMi)aFw=e
PRty 5.6 58 1.9 20 4.8
T. koningii
FJaFwe-.n
YETZFVL 4.0 39 3.9 17 3.1
T. longibrachi-
tum
FY)aFue e B
Pl 3.5 71 1.8 26 4.8
T. viride
) aFN=
sp. No. 3 3.5 88 2.8 54 8.8
. sp. No. 3
KY)2Fe
sp. No. 4 3.5 77 2.4 151 6.1
. sp. No. 4
by aFe
sp. No. b 3.0 35 0.7 0 31.2
. sp. No. b
v g 306
Agaricus 6.4 68 0.7 1 0
bisporus 306 ’ ’ -0
v F 4 307 1.3 0.2
A. bisporus 307 6.1 69 3
Ry r
Laetiporus 38 34 1.2 17 8.7
sulphureus ’
var. miniatus
L7585
Pleurotus 5.3 27 0.9 0 0.2
ostreatus
N7 7% 1030
Polyporus 5.1 58 3.2 0 5.0
versicolor 1030
AAIXT I
Tyromyces 0507 2.6 68 7.3 18 3.3
palustris 0507
Note : BEOEERIZIRBIEENR 100ml B0 ORBIBTRENR
Enzyme production was expressed as total units per shaking culture 100ml.
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HEENH >N T3 (TAKENISHI et al ; SINNER et al, 1975 ; DEKKER et al ; SINNER et al, 1976 ;
JouN et al, 1979), UL LEEHs, EEB4-0-2FAFS V0 v 5 vico0Ti}, ChETl—
A E THEENALF Y I F—FILL>T 404 FA-D-7 7 o Y BBAEIER S Nz &V S5
3L, KERA4O-AFLrnrn s 3205  ONMMBICMLIBEROBMIIVEEHShicah
TWHV, 20T, FEFELREEMA4-0-2AFATNVI 0/ %25 205 ORRMRERMT F o0 — 7
& LT 2-0-(4-0-Me-a-GlcAp)-D-Xylitol 2 BE &L L, ~1+ 47 - YEEHOBEEAMKRD
4-0-2 FU-D-7 s v BRI EMER (-7 vro=5—¥) 2HELI,

Trichoderma 9 ¥k, HFEEHMEIHWVT, 7+ 557 S0 7 2% 2 M—OREEE T 2IRBE
Bioky, a-rnso=F-€580+ 5 v ORCHEET 2MEOEERELTE N, BEABED
Sl A RIE L 72458 % Table 1 io/Rd . BEBHE Trichoderma T5 B, BTET 10 HMEE
ELEY, CNoOEBARBEE SO T TORBEROKEREAREZ L L (GRS, 1984 ;
Ishihara, 1986), BER TROKMBEKD pH &, AVEBENDORCL -~ TEVRD SN, T4
HBH, Trichoderma @ pH iz T. koningii D 1 BKEBRVT3 0,54 00Micd -7, 7,
FHOBAREAEEHET pH 0K THE» o0 L T, BEEMETE pH OETHEET
BAHBHTS - 1o,

a-FNra= Y —EEREET AL B+ v S —ERE S5+ —EOEEMHTLLES &
DT ot EAVF —BHEEEE L THSND Trichoderma DR EAERETHEICHELTX
DEWLNAT -0V d—ERUEFVSF—EREELLD, Ay o=y —EOLiEiEIRIK
pot,

BFRICHVW: WEROT TR, BERWETH S Tyromyces palustris BT <l a-7
70— COEEFTH -/, B, ABWYIETH 5 Agaricus bisporus i, ¥ 3 vixtd
BNESREBRTRAVA, TO4-0-4FV-D-7 V2 o R ESERLE VL NATEET S
TEMBRESNTWES (Puis et al, 1987, # 2T, HHBRATEFRTREL TL 2IBERHED S 2
BHD A. bisporus it oW\WT a-7 vy v =¥ -EOEEREENMN BOLEELETTREZD
HEEFRIIAIFFICR L TED - 72,

Rbd<ni a-r vy o=y - EORERIMEBBRAE T. palustris KD SN0 T, TOH
I 2 ABROEEEMFEF 0 — R, Fvot ) I, Fv 5 v EEUEBOREBRTRITL 7.
Table 2 iZfR %2 R~TH, T. palustris itk b a-7 vy 0=y —-EOEED I HIZIE 4-0- 2 F1-D-
Fura vBUEEET AREBEPLAETHY, 7, B pH bABEOLECEENL 777 ¥
— KB LNl o, RBOABNRREOBS I IERBOERIC X 0O pH SR ICE
T aTtpEvont-0T, TLH)OERMILY pH OE TG 2 2 &L 2HA A7, Table 2
DR, SHET 5 E, T. palustris OBEIEHO pH 252.6 55 3.6 DRicAB LSz v bo—
VT BIEBHLBETHBEEbN,

WY LEBRHEOT TR, T palustris 3V LRAT a-I Ny u=F—EEEET B LBED
Shicd, o asrrvro=y—FREREENFTTEA s, ABCEFACEESh -+ oY
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Y—EwE Y5 F - B L TAKETH B &WSh -t Table 3 IRT & 5i, T. palustris
OHELT+ Y5 VABRBREZOPT a7/ vy o=y —¥OiEREIIE 12> HORBT 200 1UT
CEFLEZDOIEHLT, B-dvovy—€0+y 7+ —YOFHEIIIZIZEA ERILLEDP 1o a-
Sy o=y —EOHLOMEREE LD o ICHEORKIRIRL 505, [ URKORFABERTIF
MELELTVELODF v MRS T 2RO NELMEL TAL LIS, PR g-Fra Yy
Y —B0F 5y — HicHE L THMEEIC -7 vy o=y —EOTEHORL I ERRVE R,
WEEE T, palustris ® a-7 A7 o= —EnHL LT VERIZS 5 & IJIKER 4-0-4 F
WA T ) RSy OBENARHBERGOBERO 7T =4 v Jraw b I3 74— IRE-TES
B s iz, £E 5 (ISHIHARA et al, 1978) ELIATIC T. palustris OHEEAD+ v 5+ —€lo &
BILER 4-O-X F LA O ) % v 5 OREMRER OB L LT, 4-0- 4 FA-D-F N7
SERUTANEF 0 VD STV E~F oo v BRI TORELY ) TREEET =4 VRS 57
4=tk D DBERE L 1o BiSEEHR L TR HREL TV, BIU T. palustris OEENERRD 5
FUHREEBOET S+ v 5 F—ERNENRL, 351, ERERIO-AFALI VT Y
£y 5 vONRERS I, T LTERLANBYOBKEET =4 Y RP|I/ O b F5T7 4 - REHT
ﬁﬁLtOMglmﬁﬁuﬁenéxﬁm,TwFEtﬁmy@ifwgﬁtujﬁﬁ@imtk:
L AR TR, 4-0-A FA-D-s s o yEBOERRED SHhh -1

3.2 4-0-XFIV-D-FI Y 0 U EBAIBERBROSENEE URMBER L

B-¥vov¥—+, Fv5F-tLOBREER

TR 4-0-AF AT NI 0 %935 b 4-0-4 Fu-D-7 7 o Y BREEEHT 28K, a7
Ny oe Y —C0EEEE LER BRENETH S T. palustris KEROSVEREERSED SN
o ULtrL, T. palustris ® a-7L70=8—+i3, BERERETTOALETHD, HHERRL,
WRIEEE O E AT 2 MERE & L TREYTH -7 22T, T. viride BEOHRE L7~ €
THB AL+ 5—+ (Meicelase CEPB-10, HI/ABIE) £HHEMKIL LT a-r vy o=y —EDk
BIARAAT,
if,DEM&&MmmeDﬁB%mVKTLXVQ@ﬁ5A7n7h¢574—u;0x4t
5 EDONEAEFT - t2o FREEFig. 2 10FT. H 7 LD pHE. 0 OFfEE/Y Y 7 7 —I12 NaCl
DrsvevhEROEDS, A4t -CtOBEEARNSOE -2 Iiahhi, BRERESTLE
LorkvsF-—tdid 1 HEHOBHROE -2, B-¥vovy—-CR2FHE3BHOE-71, &
Foarnso=y—¥R2BAOE -2 BTEI LN, LT, 2HHOROOY
s 4T B A B, KIC S-Sepharose ZH VA F A VA S L u 5T 4 LK,
Xbica s o=y —EONERST, T LOEHICIE pH3 0 OFEE-Y» 7 7 —iZ NaCl D
vy RO, FORE, XSEEOOEANE -7 NN, a-s Ay a=y - EOTEN
2, 1EZHE3BHOE -7 icb—FRAB SN, FELFHRI4FHOE-— 7KL TVEIL
DG = P20

HFA VMO S AIOT LTS5 74— TSN @YV 0= —EOERESDESD S5,
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Fig. 1. 4-0-AFA 7N 0/ %35 v OBERSBERYOBERO7 =% v T/ o<
DA
Anion exchange chromatogram of acidic sugars from the hydrolyzate of 4-O-
methylglucuronoxylan.
ILERF v 7 0, ISBRSESS L R (L) RUEBREEROHBER (TH) »oRBILAL+y S
F—¥TEhZThBEMBI O,
Hardwood xylan was hydrolyzed with xylanases purified from 8 year-old crude enzyme (upper) and
from the same crude enzyme immediately after cultivation (lower).
A Eluent : 0.08 M HEBEF+ + U 2 & 0.08M sodium acetate
# % & Column : 15 x 930 mm ; ¥4 7 4 & » Diaion (23-25y, 7 F — b & acetate form)
W Flow rate: 2 ml/min
E—2 1:TAFAESA, TUERVYSF, RUTAVFEFFSAvo B
Peak 1: Aldohexao-, aldopentac-, and aldotetraouronic acid
E—2 3:7AFFIAYD /B
Peak 3 : Aldotriouronic acid
-2 5: 7UFExv oV
Peak 5: Aldobiouronic acid
E—7 6:4-0-AFL-D-7 o8
Peak 6 : 4-O-Methyl-D-glucuronic acid

FENABZBHOBHDOE - 7OV T E 5T SephadexG-75 MV IRFEH /o= /57 14—tk
DR ERA Tz, HFEHI o= T3 7 4 —TELRIODDEBADE — 7 iy h i (Fig. 3), a-
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OD 280 nmor OD 660 nm

4o.5 mf,

0.4 € Z

{i 5

"0.3 = 5

NaGl _.e==""] : ©

——"’—’— 0.2 "‘3 ;::

,—’——— e Lg)

T 401 ©

1 L L 1 L

50 60 70 80 90 100
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Fig. 2. FYaFrve ) FEROHFRELVS —E(4 15—+ CEPB-10)® DEAE-
Sepharose CL6B #5342 u=t 7354
DEAE-Sepharose CL-6 B column chromatogram of Trichoderma viride commer-
cial cellulase preparation (Meicelase CEPB-10).
# 5 4 Column : 15 X 300 mm 757 ¥ a v#E Fraction volume : 5 ml

——B——: #v5F>—¥iEH Xylanase activity
——Q@—— -7y o=¥—~¥iEE a-Glucuronidase activity
——A——:B-Fvovy—¥iEH B-Xylosidase activity

: H Protein

2.0
a-Ihoa=sg—+t
a-Glucuronidase

]

0D 280 nm 7= (3 OD 660 nm
0D 280 nmor OD 660 nm

i

5 10 15 20
TIvav s F N~
Fraction number

Fig.3. a-s N2 o0=%—+ (7523 v11-4) O Sephadex G-75 HFEwr o<+
T Is
Sephadex G-75 gel chromatogram of a-glucuronidase fraction II-4.
# 5 & Column : 25 x 400 mm
7 57 ¥ a Y& Fraction volume : 5 ml
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Furu=y—EoERFEERESATFHOEr—2 Lk —RLTWA I EMED LN, 53 FE/ o
2374 —THONL G IAI D= —EDEFTOVWT SDS ¥ Y 72 )T I FYAERK
BEiT-o 0, B—0~y FThH o EBIRBIIICHE—RSCETRUTETVA I &b -1, £,
Fig. 4 KRohd L5k, AFB~— 1 -ZHVTRf ik oM a-srvro=y—¥OonTR%
WELLEZAWATH -1

Table 4 iZ @~ VP 0 = F—FDOAF L7 02 b 557 4 — LK DREUBRTOBARUBERE
HONEEEINEERT, 0~V o= —EOERIRA Vv Fa~X—¥ 5 ¥ 1h Bl DIERET 5 4-
O-#F)-D-7 12 o v ymol HYBRTEL, ¥0.5g OTRERD S 4.2mg ® a-7 vy o=
- CRRT 5 LT, BREMROHFEMEITE$ 2 HMEERIER 11.55TH - /oo YRR
FZORNERINT L OEETEIHMFETHP-ie®, £IT, 722 v RBRUEHIFF v XHr o=
b5 ~TABMERIC S5V v THYE NaCl @ -7 07 o= 5 - EEHERIETEREOR
BEANT, ERE Fig. 5 128%, NaCl OFFI L 2BBEEHOETE, 0.1M T10% BEE, 0.2
MT30% UL EBBDON, A FVRM@Io= 757 4 —TOBROENRKRE LIF510
IZid NaCl ik 375V = v A8, pH AERZ L OBHEHERITT 2 HENH 5,

T B EOTEL T, viride BED a-7 V7 o =5 —¥OfEHEHE pH RUEHEREAART
Bl #ER% Fig. 6 KU Fig. 7127, FHEE pH 25.0ic5 0, 5.0 & BRERHTRERET

200
~ |50 A a-Znrop=g—+4
Q a-Glucuronidase
= 100
‘ED -
w s
N 60:
®« 2 f
2 a0
b3
kil] ™
20}
1 1 1 1 1 1 1 1 1 1
0.1 0.2 0.3 0.4 0.5
Rf i
Rf value

Fig. 4. ¥ a-s1Vr7o0=5—-€¥ (792730141 OSDSHYT27YNLTIVFe.
Y OVEBLKENIC & 3 N TFROWEE
Estimation of molecular weight of purified a-glucuronidase fraction II-4-1 by
SDS polyacrylamide gel electrophoresis.
5y F&~ — # — Molecular markers :
A;B-#37 b v ¥ —+H B-galactosidase (116 KD)
B: o v[MiE7 V7 3 ¥ bovine serum albumin (67 KD)
C; & 77731 ovalbumin (45 KD)
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Table 4. ¥WRERKCEY 2EA L BROEIRR
Recovery of protein and enzyme in purification steps.
R BOE EUE | a-ynso=y—+ | [EIRE
purification step Protein Recovery @ -Glucuronidase Recovery
(anise)
(mg) (%) unit* (%)
HEER 508.7 100 59.0 100
Crude enzyme
DEAE 7 7o—2CL-6B (II) 39.7 7.8 30.6 52.0
DEAE Sepharose CL-6B (1)
S-%77o—2 (I-4) 5.6 1.1 6.25 10.6
S-Sepharose (I-4)
€77y Fy 7 Z2AG-T5 (H-4-1) 4,2 0.8 5.42 9.2
Sephadex G-75 (H-4-1)
* ] BRREY - DI U7 4-0-Me-D-GlcA p€VYE
pmol 4-0-Me-D-GlcA equivalents liberated per h.
100 "o-\o
Q.
= \
80~ O,
70~
X
3 60
e O
W2
%8 sof
®g
= 40
o
&
30 o
20
10
A 1 ] 1 1 1 L 1 ! 1 i
0 50 100 150 200 250 300 350 400 450 500

Fig. 5.

BILF P UTLDRE

Concentration of NaCl{mM)

a-7 Ny o=¥-EEHICKRIET NaCl OBEORE

Effect of concentration of NaCl on a-glucuronidase activity.

HE L VAN T OET REBEIE D TH - 7o FHEBEER 46T HY, 0CRTFECT
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Temperature dependence of purified a-glucuronidase fraction II-4-1.

D-GlcAp)-D-Xylobiose ¥ EHE & LT O/MREBYZREA I o= /S 7 THTHILIRLD,
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LERE Y S VORMESRILBY B a-I Vv su=F—¥, Fv3F+—¥, f-Frorvi-—HoiiF
L& AHBEHRIC>WTRAT 2D, A4 +€F5—¥h 5 DEAE Sepharose CL-6 BO7 =% V38
WMASAZOT Y57 4 -~ THAIBHUTERFI VS F—¥, -+ oV F—HYODENEFNDES
(Fig. 2 88) 1co\T, S-Sepharose D#F & XA S L2 0° 757 4 —TEOIHEHLL,
Table 5 LTI BRTH B A1 7 —EhoNMHERNT I LOTEL+ Y 5 v ONRBIEET 2K
BRSO & SR, & OBRED b OBBRRAUA OBRIEEE bl v I EHHEE
nit,

TP, FrSsr-—FIL B Fruvy—F¥EnR e VIS -YORETHIRNEEASL
12k o THER+ v 5 v OBBESROBECEARRICE DL S NHENE 5 hEH I, $18bS5,
A4 €5 —¥2Tug WIREBEHFINTWVWEF Y5+ —+F, f-Fvovi—H¥RUV &I VIn=F-—+
OBEEAZNFNIEEL, Fvoi+r—F 1 g-Fvovy-—¥3hda-rirsn=§Fy—+tzl
~40EMABEDF v 5 v 0 5 OBIUEOMNB 2B L 7o, #R% Fig. 8 IRkt ¥ 5+ —¥
1#ic -+ vovy—€1MELR a-ruro=y—-¥ 1 WEMALBEIERT 2 ECERE X
NER100 & L THMBETRELLY, g-Fvovy—¥ohda-svso=y—ELo bHREHD
SHEMAEL, SEMAIBEATERY 28R 200 ic TEL A, BUEBOEMNO §-F ¥
Oy F—¥E a-r sy —EOHFEROER, BAESK0T B-L 4HEALAFY S VEH
10O % v o —2BEMAD 1HO4-0-4 FA-D-F Ay o v BERELHBE L T >EHOME
(CLAUDEMANS et al, 1958) %EZ TH 5 LHEKEL,

Fig. 9 lci@+ v 53 —¥, -F¥vovy—¥, asrro=¥-€03BOMRRSOLERF

Table 5. TERE/NT —+% + A4 €5 —+ CEPB-10 5 S5 BERERIL 7=+ o~ 5 v IRRBELS D
HREEEN

Specific enzyme activities of purified xylanolytic enzyme fractions from a commercial
cellulase preparation Meicelase CEPB-10.

WBRLicT757vay ZAHE ENES R
Purified fraction Protein | Recovery Specific enzyme activity
a-Zrras | f-Fvn s Fy 5 gk
g—* 5 —4£**| Xylanase**
a~Glucyroni- | §-Xylosi-
(mg) (%) dase* dase*

HBER

Crude enzyme 508.7 100 0.116 0.080 2.24

a- 7wy a=g—-+-4-1

a—-Glucuronidase (I -4-1) 4.2 0.8 1.29 0.000 0.00

p-*vo vy —+(l-3)

f-Xylosidase (II-3) 12.4 2.4 0.00 0.133 0.00

v 7+ —+(1-6)

Xylanase (1-6) 16.5 3.2 0.00 0.000 15.15

* (BN D 1 mg OBFETHEH L 4-0-Me-D-GleA u E44E
pmol 4-O-Me-D-GlcA equivalents liberated per mg enzyme per h.
** ) Mp D Img OMRTHELAF o0 -2 4 ELYE

umol xylose equivalents liberated per mg enzyme per min.
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Effect of addition of various portions of B-xylosidase or a-glucuronidase to one
volume of xylanase on the hydrolysis of 4-O-methylglucuronoxylan.
BREERFEO—RRBUTOMMBRORICHN L/

One volume of each purified enzyme corresponded to the following amount of the crude enzyme :
+v5+—+ xylanase:2.7Tug
B-¥vovy—+ B-xylosidase: 2.6 ug
a-7vyo=¥—+¥ q-glucuronidase: 2.7 ug

5L ORRICRIETHEEGREAR LAERERT. COBALAM I —¥ 2 Tug PizEIHTL
PMEBATHTNIMEL, SHOMELE | HAbEFADERL B THER% 100 & L THEX
AR r A bEE ZONRBEMEMETE L, SEOBERZOI L, B-FYovy—€H
KIOUIBATTE, a7 n 7 0 =F —ERMLABATH THot, -F¥nvy—+, a-Jn
so=y—ERBE - REETE Y I VIS ERER ThOOMBEEZBTRESE, WHTHY
S5+ - CEAEHSERES, ORBOEMERF Y5 —CBINC K ABELE B-F o v y—¥, a-
Fuy o=y —CBME L IHECLABACERIICEEE T, - T, f-F Vo vy —¥RY
sy e=F—ERENTFRELS, Fv5+—HitkoTdHHREES L aBERTIC
HLUTHERT26DEEAONS, V5 vENMET EBMARSOTHEYURF v 5 F -~ ¥THIY,
B-kvuvF—¥, a-yrsa=F-CORELF Y5 Y OMLEERL S LTRAARTHEL VD
TEMTEE,
1nE, AREIEMRKEED A < AEHHEO—HE L TTDNLEDTH 5o
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BEOHEK A9k e
Composition of enzyme Relative hydrolysis rate(%)
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Fig. 9. 4-0-2FANIANI 0 %Y 5y ONMRIIKETF Y 7+ —¥, gFvavi-—4,
a-7 Ny o=y —¥ORBERES OHFEHR

Synergistic effect of xylanase, S-xylosidase, and a-glucuronidase on the hydro-
lysis of 4-O-methylglucuronoxylan.
BfA-SYd v 5+ —€R, f-Evovy—€RU G-Iy o= —CYOlEE L ERMTRE L
KB OB LBA vE <= b L, TO%I00C, 10 HHOMBMTRERE KIS ¢ UNRAYIIMA 51
s
Parenthesized xylanase was added to the reaction mixture in which 8-xylosidase and/or a-glucuroni-
dase had been incubated with the substrate and denatured by heating at 100°C for 10 min.
BEUERO BT OMBEOBICHY L7
One volume of each purified enzyme corresponded to the following amount of the crude enzyme :

+v 54—+ xylanase: 2.7 ug

B-Fvovy—+ [-xylosidase: 2.6 ;1g

a-7 vy o=4—+¥ q-glucuronidase: 2.7 ug
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4-0-Methyl-p-Glucuronic Acid Residue Liberating Enzyme
in the Enzymatic Hydrolysis of Hardwood Xylan

@ HavasHI, Noriko®

)

ISHIHARA, Mitsuro'’, Inacaki, Shoko

and SHiMizu, Kazumasa®

Summary

A screening of fungi producing a-(1—2)-glucuronidase, which liberates 4-O-methyl-
p-glucuronic acid from the main chain of hardwood xylan, was performed using a
reduced aldobiouronic acid, 2-O-(4-O-a-D-GlcAp)-D-xylitol, as a substrate of the
enzyme. Among nine Trichoderma and six basidiomycete species, T'yromyces palustris
was the highest active producer of a-glucuronidase. The fungus produced a-glucur-
onidase at high levels under the appropriate cultural conditions, but the a-glucuronidase
was labile even in frozen storage.

An a-glucuronidase was isolated from a commercial enzyme preparation (0.5g,
Meicelase CEPB-10, Meiji Seika Kaisha Ltd.), derived from T. viride and purified by
column chromatography in ion exchangers and molecular sieving. The purified enzyme
(4.2 mg) showed a single protein band on SDS polyacrylamide gel electrophoresis and
was estimated to have a molecular weight of 100000. The optimum pH and temperature
were 5.0 and 45°C, respectively. The xylanase and B-xylosidase components from the
enzyme preparation were also separated by column chromatography to test for the
cooperative action of the three enzymes. The functional significance of a-glucuronidase

as well as S-xylosidase in the hydrolysis of hardwood xylan was demonstrated.
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