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HEEBHRSERNARESRHRDNRE
FTER O OKHK

(ChEHERRMERT T, L5

MAMBARERE X-1, X-U 1 - (F BT REREN, XM SMOKREE
B W E RS R HAD B b —EATK BB RN M A R A REERIE RS M
#§ (Lichenase, 1,3-1, 4-8-D-Glucan 4-glucnohydrolase, EC 3.2.1. 73), X-I WERFAE
BLEHRTAE DM HEERENKEEE, SEAREERARSENARTLELERS,
Efi G BE MRS BAEE LA R R. X-I MM RARENK WG, WK
R AR SO KRTE EREA R RS ES MR R —HT AR, X1
KREFEFHER B, X-U KHREARER X-I KB RAREEN Ko [HF 5129 9.9,
2.1 1.8mg/ml, EEKEIBNERBTSRERERR, X1 KRAEARERN=H £ =
AT EREANERAS, REIATHE ABERFITAR. X-U (XR@ETRERAIR_E
R B0 RSB  HH D B SRR B iR, B R ML S T ARl X-10 (k™
DR TR B S, RS AR TR R IERACR AR B (s RED, HFTI{

RS T A,

2 HEMB;HESEE AREE R HFRE

FSCHOE T R S AR EEELR A
FeEEY, AXE—-FREZEOEDS
S, BB EAKETNERSE,

i

(—) BnE 5R%

AT O MG’ AS- 3.3143 4K
TN X-1, X0 f X-10 =40 B - 16 4 ¥ AR,
He¥g H IR ahF( R thIg—',

(=) EERZEAN

ErHRARE AR EAREME M -HER
Fe-a @7 8-PY (PNP-a-gal, PNP-g-gal, PNP-
a=-gle, PNP-g-glc, PNP-8-man, PNP-g-xy1), 1§
X Sigma AFE M. HEERREIRTT—2
HAEH&. BRAXAERE (OMC) HhEKLT
BE =& -1, 2-HEE EASHE (-1, 3-
L) JOEBE (8-1, 3-1, ¢-BREEDRAL
#(B-1, -, 3% Miles ATHIN 4
g,

(=) ARMBEFHRTARREN N ER
B,

(m) &2

SEH] Whatman 1% J280, A HIYIE TEE ok
B K(6:4:3), ETERIT 2 (RE.RER-ZK
BRI R - X T R A .

g F it

(—) EHhnslsE

L BEAEENHE EXLEE
AL A Y SHEE 300g HIRL/N
B,k s, gk EEdwE, BAK
SR (pH6.0) BIEKBEEAETE T, B
BEARE.GCEPMEARSERS. R,

Bk 6,5 Adams J53EP, m 2L #iid
K[y 10% NaOH, “F 24°C B 24 /\KT,
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Bl SHETERnRKESwRRERER
Fig. 1 Paper chromatogram of HCI
hydrolysates of various hemicelluloses

ls 25, 3. 33 HA, HB, HH Wheat bran HA, HB,
HH
4, 5. ¥ HA, HB Rice straw HA, HA

6. FEEIAREE Rice straw xylao
7, 8. ¥REE Macker; D-Xylose (Xyl); D-Glucose
(Glc); L-Arabibose (Ara)

TG, WEFEE NaOH BEE—k, &
FERREHIENEK, B HC 8 oH 3
4.5 &4, BOBITIE, WRIFEELAAE
A(HA), T LHEHEPIMEERFRFNN, o
B, Bl R e A 4 E B(HB),

2. ERCEARERNH S £k 200g,
FPIE-ZBEERUSREREED R, B
Bl EREEA BRI ERTELE, &
BB Ky, A 400ml, 2@ 3 /05
st 3 R B v o » T b R R 2 B AR Z
B, B0, FHI R TINE. AFEREL, A
BRI FR A FE B 2 A 4 & H(HH),
SR ER IR R A R R AT R R RE
Fik, BIEBEFYEAFER AHA) K B
(HB),

(=) BHEAERNWERSN

B EABEEE S MR RER
FEAUREEATONA 2% HCl KR, B
NaOH mifl, &F Mg Bais, Fse

EFESITRMOER, ER0E 1, Rk

sk HH 4h, HAEr e mREA
5,20 B R , AR T ORI HB 2T i
BEEY ST HA, Z# HB R HA by
IR & B 29 AERIHE % T B % HB AN
HA, Z# HH RHRIE TR %
HIER), EEARERT SBERE AR
D BISAHESN 6 S RS S, R
B K S5 B R — B 5

(2) BBEYEA S

DA RARSE ., - AR R
KR, B TR KARE Fo D
£F 4 R RN IR, SRR
BT, A4 R LR R W A
W, DX - R -0 B SRR
W, MMM 1mmol /L MRS A
3 -TUEEE (B Awonn) s RN 16X-1 %4
Hi A2 2 Wi K RETE I8 6, )0 % HIHL iy
KIS Hk 2, Hk HB hH—5Eh K
HRIE 1, MR A RO R AR, &
o, PEFERE R R A RS A
REEE,  X-11 XHEEA RN B HB
A HH ¥R & 15 0, 4755 HB, s
AT R AR 5 B ARSI, %S
B HA, ZH HA R AR K
W% B G, KRB, X-1 %
B AR & WS IS M AR, X-1A
X-11 ¥% CMC EHGEHKMEIER,HE
REEKHE F-1,2- MR 575 5 WA B
=%, Wi =% B HMHOAR 6-1, 4
HRETROE S, DR EKR -1,
2= .8‘1 s 374 g-1, 6“%%%%@0 X-Hl
R RAA BB AR 18, X EoA
AR BB KRR, ERERR
TR AT, B BRI R HH #k e
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Table 1 Substrate specificitics of lichenase and xylanases

333 il FNiEH Relative activity (%)

Substrate X-1 X-1 X-III
AREAR IR 0.8 100 6.0
Qat spelts xylan
Er-RARE 1.9 20.7 100
Larchwood xylan
=i HH 32.9 33.4 23.6
Wheat bran HH
5 HA 4.2 24.8 : 30.5
“Wheat bran HA
FEk HB . 12.% 95.4 49.5
Wheat bran HE

#mE HA 1.4 24.9 58.8
Rice straw HA
JE& 1B 5.5 76.1 72.6
Rice straw HB -
BEAEE 3.3 58.9 74.6
Rice straw xylan
AT e 3.9 3.2 0
CM-Cellulose Na
ML 100 57.6 )
Lichenin '
BlER 0 0 0

© l.arminarin

LR 0 0 0
Pustulan
B-1, 2-HIR A 0 0 0
#-1, 2-Glucan -

M8, %X CMC, HREME
H b o-HZ8 BT KRSy, R0 —fh
F—RA RIS

B SRR AR B R 5
4 B-1, 4-RE MR (H R, RARHE
PR RERMGE LS o1, 3-BREED
L-phrfiel, THRTHEY. TWARERESY
ABBOMENZH0 o1, 2-BEFEN 4-
O-HEAampm, Bit, AFRAA
AR T RA R BRBE B 20 B 1= 24 4-O-H
HEREREEIRD -1, 4- KRR, A
ARG WISV P RLAERY £-1, 4R

o MALBPRNELERE, BHL X1,
X-II 71 X-1I1 3R 8-1, 4-RIEEE
#5 .0 X-1 F0 X-I1 SFFa)fr A B0 38 &
FUA TR DB, X1 R 4-0-F 3
HEIREEE L I 5 2 & AR TRBE IS D s
FEEREN AR EESEY, §ALEHH
RTEAH HEERREE, mEHE (doperg-
Haus niger)'®, ZHRBEGEE  (Certocystis
paradoxa)” R M % 2 B (Strepromyces
exfoliatus )™  FHIRFEHIATREM, & M7,
X-1 #1 X-II 3t CMC py/KEEER TR AL
§1, AXMAZENARBHFREIIAK
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BiERE, EEERE, X— TR ILER
B, X-UI % CMC MHRLEEF 8-
RIS KR, EfSE/NFRE
@ (Barfﬂus pumilu;)[’]\ E!ﬂ(ﬁf@ﬂ: %
(Termitomyces clypeatus)™® FRFHIF—
AR RAEME AL,

B 1 IR, RERE R,
X-1, X-1I 1 X-1II 3§ 5] gty 08
SRy A HE AT R R L L H
BOSLEE LR R, AR, KB E
B AR R -THE - B ST IR KR
Efo

(M) B Km{ER Vi E

R ESSRENNESER, UEE
ABBEE X-1 fIEY, ErHAARERREE
X-U1 ey, TR 2 58 J 28 HH (1Y
w0 2 kS HB B X-1 iWiEY, T
S0°C B _BRES KA REY (R
YRR 0.1—18mg/ml) piE D, FIHE
BLRHEE (gmol - min™ - mg™)o HFMIE
B Woolf RIFEI(HE 2—4), HHRK
B X-1, X-11 fn X-101 k& H R #
Kmi{g/r8is 9.9, 2.1 1 1.8mg/ml, Vo, 4F
W4 334, 268 F11030pumol - min™ « mg™’
H, X-Ifn X-1 g0 Km HEFAE

3601

M2 X-1 KA HB f Woolf B
Fig. 2 Waalf plot for the hydralysis of
wheat bran HB by X-1
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Fig- 3 Woolf plot for the hydrolysis of
oat spelts xylan by X-TI
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B4 X-T RREM#ARER Woolf [
Fig. 4 Woolf plot for the hydrolysis of
larchwoed xylan by X-III

B (Irpex lactenus)®V, ZEM T 8§ 11-1803
AR BEEER Km (H 45, X-1 9 Km 15
WHEFRUTFR (B. crenlans)™ TR H
(Schizophyllum commune)! R FE R
K. BT,

(&) EEHARETD

¥ %%k HA, HB, HH. 52 HA ., HB,
REERBEHEERRS2 (W/V), l
0.3ml, JN pHS5.0.0.1mol/L 7 B 48 M
0.iml, Egjg 0.1ml (K E&ERAED5029:
X-I, 50ug, X-I1 10pug, X-1I Spg), 4
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BT 40°C {RIR 24 /NS, In#vh 1k AT,
DAE AT AT AR o 2 R, X1
ARG BRI, =B
FRBKI AR E RO TR, LA AR,
AR BTHL (M B RRZ R HB Rl
HH, 88 HB R RESUARMN , = #iis
ERRWERL N T RN ER, TIAR
S % HA RIS HA I, WA 54305k
AR NS T 3, 5 X-1 Rk R
MREENE, LER-TERRA N E
fo, TUBESARL SRR TR K T
ERGABRERAM T8 A 0 5K
., REDHRAERARERE SR
FRBWWOER o 70K W % B HE
B, RIS L KR

g i
g 8

s
& 4 0
| 2 3

BS X1 KEAREHFER-IHREE

Pig. 5 Paper chromatogram of X-Lhydrolyzed
~ various hemicelluloses
I, 2, 3. s HA, HB,HH Wheat bran HA ,HB,
HH
4, 5, BE HA, HB Rice straw HA, HB
6. THEANE Rice straw xylan
7. FRERD B EET 4 D-Ag> D-wE RS 55

Marker: D-xylose, D-glucose and maltose,
downward

S. FRE-EBEET A L-MREENS S5

‘Marker: L-arabinose -and cellobiose, downward

§ ¢ &
] > 3 4 ‘5‘ 6 S e

B6 X-II KEARESEE=DIEETER

Fig. 6 Paper chromatogram of X-II hydrolyzed
various hemicelluloses

1—8. FAES Same as fig. 5

&
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d e s a
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H7 X-I KRR R AR S 2 ety 1 2 7 1

Fig. 7 Paper chromatogram of X-II1 hydrolyzed
various hemicelluloses

1—8. [AE 5 Same as fig. 5

fli il £ —2, Hih, X-1KRE&fpE
FHEROTYF, LERARE S E (F35),

X-IT K& TR R RN =
BARHERAR_GEL EEFRE S
ERAHE, HEL BMABEREMED
Kb, ZEKBRAREDN, P
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BB Incubation time Ch)
B s X-II KHGISE HB Y4 e
¥ig. 8 Paper chromatogram of X~III hydrolyzed
rice straw HB for various time

FRMEREEE 1 Marker, same as fig. 1

FAK(E 6), X-II KRR AR,

B EEAAR R AR ZEE LB B,
HUARZEHENES, 5 X-11 HEAR
AR, X- gy ERnaER
WO AR, ZEKBRFERYE, >
FRBEIAKRE7), RN AFER-Z
EEEAIEH, X-1, X-I fKE ™%
1, BT ERAESN, BWERLVERGEAR
KEERBEEEEL, B BIRK#ZZHH
N, EREEERE AT HHE,

29T 8 X-11 787K e i O R R B 1]
SRR EE AL, BREEE HB(0.5%,
W/V) 0.3ml, f1 pH 5.0, 0.1mol/L Z B
22 w5 0.1ml, X-1I10.1mg (& 548),
T 40°C 7K fig 0—48 /NI, RERENTE AT
KB, K -SE _FREA TG, &
REH, BEABHEDRGRE—-E
B AR, #5 AK R 0.5 B L /N, =
HEEARBEEAZBEU LELNERA
B, AW EARS, IR FIF RS,

BAFEMHOERK, KOFERXENR
MR /D , R BERR A BB EE M, [
Wil 7= 2 20 B A s A i (B 8)o

R LR, FIRUAN, B X-1x
Hodk 2 IR TE R, (BixEEtERLL
R A RABRARBEED R £-1, 4-K
BE®, Hids—ErnRIRRERE
Ho X-Il, X-II AARBEEHZE,
BB PRI KBREDD B -KBEE
B, IR IR p- AR, R,
MAKRR=HIRREORE, X=FERAIKRE
P X AEE, X-1 k@it 2 &
B, BB ARKREDSTH
By 8-1, 4-KEFE, RNEEKEDTX
U g1, 4-ABEHE, WAEEKR o1,
-FRUEEE, EEMBENKESTA
MERNw -AERETENE L. X0 K
7K = W) 2 R 3R B i et EE DIBEAL 5 K
KR T REN B-1, 4-ABEHR, I
H—ERMNEDIER RS A ARETR
KR EMEEE Do XERRREKE R R
a-1, 3-FAhr{afETE o8, XK
KEOTE 1 & T H KR e & F R iws-1,
S-ABEERNE . XU WFHRAR
RE X-11 AR, EEPRARTHE
WHAEESTABU LRNER A E,
BAEKBORT R s, =Y AREdE
AR IR, HBEEEL, XiKHA
2 B AR INED T K R R N B Y
g-1, 4-KEEE, BEXIERRREE -
p-ARBEERAEV B LAHAKEEMTNE,
TN RS ST R A-1, A-ARBEER
AT —E R IER, X a1, 3-[ AR
HE DB AR DB Z B,
AT IR A RER T, KBHMRE
IKf# a-1, 3-[EAL{AREE o BRYiE 1, A
TR hsE L-MhEE™, REFR
Feng FE ", B Talaromyces byssoch
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SUBSTRATE SPECIFICITIES OF LICHENASE AND
XYLANASES FROM ASPERGILLUS PHOENICIS

Zeng Yucheng

Zhang Shuzheng

(Insiituse of Microbiology, Academia Sinica, Beijing)

The substrate specificities of X-1, X-I1
and X-II from Aspergillus phoenicis were
investigated. X-I showed the highest activity
toward lichenin, the relative activity of X-I
toward lichenin, wheat bran hemicellulose H
(HH) and B (HB) were 100, 32.9 and 12.8,
respectively.  Therefore X-1 was a lichenase
(EC. 3.2. L.73) with xylanase activity. X-1I
showed higher activities toward oat spelts xy-
lan, wheat bran HB and HH, and a somewhat
lower activities toward lichenin and other xy-
lans, so X-Il was a xylanase with lichenase
activity. X-1II showed the highest activity to-
ward larchwood xylan, high activities toward
other xylans, but no activities toward lichenin,
CMC and sther B-glucans, so X-III was a spe-

cific xylanase. The Km of X for wheat bran
HB, X-II for oat spelts xylan and X-III for
larchwood xylan were 9.9, 2.1 and 1.8 mg/ml.
The products of X-I from various xylans were
mainly xyleoligosaccharides, no xylobiose, xy-
lose and arabinose; and that of X-11, X-!1t
were mainly xylobiose, and xylooligosacchari-
des higher than xylobiose, with small amount
of xylose and arabinose. X-II produced more
arabinose than xylose, and vice versa for X-
1.
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