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Abstract: Endoxylanases from Trichoderma viride were separated from each other by selective adsorption with insoluble oat xylan.
Based on sodium dodecyl sulfate-polyacrylamide gel electrophoresis ( SDS-PAGE ), both xylanases reached electrophoretically
pure. The molecular weights of the bounded (Xyn Il ) and the unbounded (Xyn I ) components were 26.5 and 29.5 ku respec-
tively, and their K| s toward birch xylan were 1.73 and 3.16 g/L, respectively. The hydrolysates from oat xylan using Xyn [ ,
XynIl and their mixture for hydrolysis were analysed by HPLC. It was showed that Xyn I hydrolyzed mainly the unsubstituted
regions of oat xylan, and hydrolytes were high xylooligosaccharides; whereas Xyn I exhibited greater catalytic versatility than Xyn
I and were able to attack substituted regions of the polysaccharide and showed greater activity to low xylooligosaccharides than
Xyn | to give xylobiose as the main hydrolysate. The purified xylanases were acidic enzymes. Xyn Il was sensitive to pH value,
and Xyn ] was stable in the wide range of pH values. The optimal reaction temperatures of Xyn [ and Xyn Il were 45 and 55 C
respectively, and their optimal pH values were 4.5 and 5.5 respectively.
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1100 55 %A €6 3% A b, SR FH A0 25 43 A 4 2 A9 K M 7= 9. B 45 044 0 F 2 B AE Bio— Rad Aminex
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Table 1 Enzymatic characteristics of purified xylanase components

i H items AR B HEAEIE xylanase activity/IU i protein/mg
J5i i unpurified xylanases 200 55.6
K W% B 2H 43 unbounded component (Xyn [ ) 37.4 33.2
1% B} 2H 43 bounded component (Xyn Il ) 150.3 18.2

H 2 1 RO, e A B I T R D 75.2 % AR RO
Bt LA 131 , 18,7 % 1 AC B0 Ity o 0 A SO0 7 W B, 1 662 ku
50 AC B (U B TR 2 32.7 % (R 1R, i TR B 43 ku
i 195 2 4% 22 18] T A5 DR IR 4 T, 4 5 A U 196 2004 155 0 2 31 ku
RN TF TG o A BB H7 . 1 4% B8 A% Xyn T Ik
2531 SDS-PAGE Hi 7k [l 3% .
ML, 3 F 4 RS0 B, B, SR
M 32 A B REAE 1k 56 b R B A SR g o 3 F /N 28 4% 144 ku
R AR s o 28 01 43 55 4 43 0 A G S A R AR B Xyn T A 1. JERHA crude xylanases; 2. bRl F15 marker;
Xyn I 1955 F ik 53590 45 29.5 71 26.9 ku, ool
2.2 ABRBEHMASNEEDNZESH Bl 1 AKEHEEE R K4 LA 5 K SDS-PAGE
DUMEAR ARAE J R4, 78 50 °C \pH i 4. 8 {5 2 IF T W5z ik B
A R S MR > & RS I Sigma Plot 10 % Fig.1 SDS-PAGE electrophoresis pattern of
481 R 5 A SRR o G 6 204 9 IV B 1 2 B 8L 45 SR xylanases and purified xylanase com-
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Table 2 Kinetic constants of purified xylanase components
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94 1o 7N T V.. K FC 8 K, HI: 25 /jq%zf:ﬁﬂl T AEL 1) % o 1R 25
) i O o o ) residual sum of standard error of
components /( MmOI' min™" - mL™) /(g L) R squares the estimate

Xyn [ 0.885 3.16 0.9999 3.59e¢ -4 7.74e -4

Xyn II 0.618 1.73 0.9975 1.10e -3 1.40e -3

2 R AR BT T 1,000 HL 5% 2257 05 R R B0 A A o 1 22 Ak R /N (6 10 B g L B
PL, U BIEsR AR 8 0 27 % RO 2 a5 0 o KR IRE 8K, RoR 1 AR AL SO i B v il X S 4 5 g
RN Ky R, 267 Tl X JIE 00 1) 53 R /0N s Bz, 2R A R o Xyn IT A Xyn T Y Ky, B 23500 0
1.73 F13.16 g/L, SCHRAIH 45 FhoA SRR R K, (6 —MAE 0. 1~15 g/ L' B5 53R W] Xyn I X HEA K %
B0 25 R R T Xyn T X0 0 55 F0 7 o
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TEIREE S 50 °C | pH {1 4.8 Z5AF T, 43 Xyn I 1 Xyn T X BATHRIRG Y (3: 1, A BB& L, T
7] ) R D il 90l i 008 22 R SROMRE, Wi O 10 TU/g CRUIR W3 ) , JIE W Jo fat 9k 52 O 10 /L, T ik 6 1] 9
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PP 2 7 D, Xyn 176 3HE 22 A SROBI IR Jr A4 Al A 7 4 v e 3R 5 B8 ) 1 SR A 5 B2 v, A X IO 1Y
PR B IR 7~9.2 ming Xyn I g 6 22 AR SRBE IS, 57 4y b O/ B 1] /N T 9.2 min B 8 2R 5 2 AR SRR
R TR M (PR B IS 10, 6~11.6 min B9 4153 ) & B HT AN T 55.5 % , AR (R B I (A
10.0~14.0 min) &8 N T 23 % o gk ] DIEWT, /248 Xyn T A0 Xyn [T 35 )& F 9 VIA R BE B, fiEBEL D)
Wi AR SRE L HER) B-1,4 WEHBE, A2 iR G B2 BRI 0 AR SROBE , (ELJ2: , 33K 1P o 41 2 X JEG ) 3l 2 R RO K e 468
AP Xyn IR fif a6 22 A RO, 222020 7 3R 5 B2 AR SR AR R AR 5 17 Xyn T A 6 22 A 3R
B, F2 B A ROR A A SRR . B3 (a) O Xyn T A0 Xyn IU LA 3= 1 IR A5 T i Ak 28 22 A R o 45 g it
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PR HPLC B3 [ 18] 2 (a) AH EL BT UL, S5 2> B Xyn I1 2 Ji5, A figg 7 9 vh s 38 & B2 B9 IR SR AR bl
(PR BE B IE] 7~9. 2 min) £ i Y 80 R AR o AR A 0777, g8E 582 K SROWE o B LAY B | 4 0 T R 3 4
BOPCEE AR Xyn I A2 53 100 35, 2o 2 BOFQRE 0 Xyn T A 7 ) 2 () e £, BHL 1E Xyn T4 386 22 AR M 19
IK AT, S BOK S 4 55 BE iy 5 T I 28 RO HE X Xyn I #9225 ] B A5 A58 /0 , PRIk, Xy 1 K figh 36 22 K
SREBE IS (1 7K g 7= ) v i R 5 B & B . XU, Xyn T R 2H 20 3 BOK M IR 40 20 b B0 A U2
8 DI, 1T Xy T 62H 23 5 90 #9365 107 1 B 5, BB 7K A IS 40 23 1 v A IBOP B 19 DX, i E — 2B B i Xy
L% A SR 4 I it 7 )

6 7 8 9 10 11 12 13 14 15 6 7 8 9 10 11 12 13 14 15
Fs [ /min A5 8] /min
1. KR8 xylobiose; 2. %%*fﬁglucose; 3. M xylose

B2 AKEHEEHS Xynl (a) RES Xyn II (b) WESHE ™ HPLC &%
Fig.2 HPLC spectra of hydrolysates from oat xylan by Xyn I (a) and XynII (b)
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4= ¥y HPLC (&3 i KGR B, Xyn DA Xyn T A FCB S 123 mF, OR B I [ 7E 7. 6~10. 4 min {5 A
Wy %ok 7 8 e v BEARAH T, (HR U (Xyn 155 Xyn [T 22 BG4 12 4) i A JHE 22 A SROBE ), Of B INF AT AR 7. 6~
10. 4 min (1928 73 B S 020, AR 0 20 73 (Of B N E] A8 10. 4~11.2 min) B 3900, i AT UL, Xyn 1T 35
ST A 7 ) B R e R — AP AR, 7 W R R OB S B 0 T AR B B X A SRR A XS
Xyn I Big2H 7, Xyn I g 20 73 %040 3845 J3E 19 A ZROBE A9 306 2 0 1 o

6 7 8 9 16 1‘1 1‘2 13 1‘4 15 6 7 8 9 16 11 1‘2 13 1‘4 lg
5} 8] /min [} [8] /min
a.XynI:XynlIl 3:1; b.Xynl:Xynll 1:4
1. KW xylobiose; 2. #ij%&Hielucose; 3. AH xylose
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Fig.3 HPLC spectral of hydrolysates from oat xylan by the mixture of Xyn I and Xyn II
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S 55 °C UERT Xyn I B9AHXT BEIE (A 75 % 510 Xyn T B 53 S N R AR 45 °C, jEEF Xyn 11 6% FH X i
TG 178 56 % o AT UL, R SROBE B rh 45 B 2H 50 A &% il O BEATTAH 2549 10 °C, Xyn 1T [ Xyn |
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pH (B AN W) 25 1 A 12 18 R Aar 43 A1, 17T L 52 ) 2 S PR A AR 52 IR AR Il pH (B X il T
JIsEm o S RoRPRIE 1 RS h S BLN R BB AL 4 i R iR . 7E 20 °C fRIR 1 h LT,
Xyn T (9 H1 X B K F 90 % WA pH {4 3.0~5.5, 11 Xyn IR 555 1% 1 CHIXHAE % KT 90 % ) it 4 pH
fH}5.0~6.0, 24 pHEH 7.0 iF, Xyn IT #1 Xyn I #9756 S5 4351 FREE] 70 % F159 % o $RIRE 5 h i, AR b
ity 20 53 A3 PR AR AL SRR 1 h B A8 Ak S A R E 2 ZEAH R Y pH E T, AH X B 5 44 T R B, AT
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Rk

=
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i 60T i
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Fig.4 Optimal reaction temperature for purified Fig.5 Stability of purified xylanase components
xylanase components under different pH values
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20
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Xyn T H9 45 T B ft 40 91 29. 5 1 26.5 kuy, & A1 4 A A B B )

K ECH B9 3.16 Fi1.73 ¢/L,

3.2 Xyn [ WAt de A SO | 3 B0 0 i 0 JH 2 A S 0 v v AT
SRR 1 160, KA 7 T T A B o Xy T S 4 L A 3 £
ST TP, B AR 00 P JOA A B, MR Xy T BG4, Xy I B 430 %06 38 45 8 1 A SR B 05 1k 180
B KT R

E6 KREMEEmEASWEREpHE
Fig. 6 Optimal pH value for purified

xylanase components



54 N A 4 528 %

3.3 TSR RBEER 4L 4> 2 R ERVE B, Xyn T i B2 PV B 5, 0 Xyn [T 5 pH {H 8 80U Xyn T A
Xyn I 5538 SN L BE 43 9 ok 45 #0055 Cs B AITRYE B pH (E 209 4.5 F1 5.5,
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