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Selective biosynthesis of xylanases for xylo-oligosaccharides production
by Trichoderma reesei Rut C-30

MAO Lian-shan , YONG Qiang, YU Shi-yuan
(School of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: The effects of carbon source and C/N ratio on xylanase synthesis by Trichoderma reesei Rut C-30 have been
studied . Low molecular weight components of xylan are favorable in inducing endo-1,4-5-D-xylanase, xylan A, which was the
solid residue after the enzymatic hydrolysis of corncob xylan and was determined to contain much low molecular weight compo-
nenls,was used as the carbon source for xylanase synthesis, xylo-oligosacchrides were 80.70% ol the tolal sugar in hydrolysate;
low ratio of carbon to nitrogen could stimulate the synthesis of endo-1,4-53-D-xylanase and depress the synthesis of exo-53-xy-
losidase , which enchanced the synthesis of xylosidase-poor xylanase. Purer endo-1,4-3-D-xylanase could be prepared through
controlled cultivation of Trichoderma reeset Rul C-30 with xylan A as the carbon source . Xylanase could be obtained alter 60 h
of cultivation with 7.0 g/L of carbon with C/N ratio of 4.0. When thus prepared xylanase was used in enzymatic hydrolysis, the
ratio of xylo-oligosacchrides to total sugar could reach 86.32% .
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R TR B W A 21 27 2 ROR TRE 19— L 9 6L
FROVER T BB 2 A0 N UI-1,4- 8 - R BROBE S
(EC3.2.1.8)MiShY)-p-AWEH EE(EC3.2.1.37),—
BT F L HY A T AR T AR B L T BE ALK
AR BN T2 I A LB AR R AR s M R H AR T
B 5 10 TR A B, D I R TR A o B AR
AR I AHE A= 7 TR JOBE B, SRS & AR B g A
BT B A AR, X R A AR B R 5 3 R Al B IR R
AW 77 il o XoF T AW i B IR s5it B A A SR B A
IR 2 7 52 IRl 45 10 (T ) ARl H 1 0 A9 A SR B
BRTERZEM LY AR R R G h # B A 4] -
B-ARKEIF B, I HLNY)-1,4- 8 - A B W B 0 40 1) -
B W1 B IX 2 Ff B S R AR B ST 242
P & BN 4% B R B A 22 8 KV e R A
BB N Y- - AR RN AW ). B8 DF 90K

W s B #:2004 - 01 - 12
BE&TH WAL KPR AR %8 IR

TR 50 LE of A SR 1) 5 AR SE D, 4R T R 4
B IR HLROR i B 5 o T T R e 2 B R A YT - 3 -
RRERGHTTIE , o e B & IR RAHE A7 R
ORI

1 SIEEY

1.1 FEZHRMH

PR N H AR Rut C-30, 3/ 7E + S 4HE
WFREE L ACTHRE .

REFEBMH & —EEMNE RSB (KT H)
FKME, REHBE W 1:10(g/mL) MMA 5% ~
10% B98I , T 100°C 2245 fl1 4 30 ~ 60 min. il 48
ZR B0 PR VR B RS TR AR A AR R
W, 2 B 0 2 J AR 77 i Atk 15 R AR 5RO Il I A IS )
#He

EEBA - TRIN1970 - ), 57 W L PRI, =AM A Y4600 TRUKS 4045 BLA B 9T, 025 — 85427432, maolianshan2002 @ sohu . com,



2004 £ 7 5

EBELUF MBERRTTREARRERIIZMN G - 133 -

ARBEHE A MH 5 R TNE B 38 1 AR 558 B 19 B
ff e AR R B i R (RIS A R I ), A A
TR T AR 0 AR R AR RE RN R RE A 5 i i U
E Ja VR B Rk IR 45 o

ABHE C,Sigma 2~ F 45,
1.2 AEEBHNHBEDESFR

TR 42 1 K 3% 9 35 0 72 3 % 2 4 3% Mandels!®]
BRWECH, F 0.05 mol/L A4 47 B R 2% vh il M pH
BN 4.8, —EWIE AWARNERIEFRAELEK
WG, BMATEEKEFRETER 2 RHHEKAR
B LEIEW, T 28 ~ 30°C .150 ~ 170 r/min T #47
PSSR . EHTERE, B0 (2 000 r/min, 10 min) J§
& LB, 2N S T vKAf — .

N TEH BE K gt O B AR 7 0 T W SCHR (7]

AR R 4 F &= 43 A1 ) BB BE I Sephadex
G-100 A HEAT M A2 o 50 Ky A 3R Bl B I A BE AT
B EERE RS S AT A0 BRI A AR TR OK, BE
JB SE 4 HD-90-8A %R 85 A (Asgg um) » 7N
g JE HE AR RAGE BT B BB T &
43 i B 5 A JRORE B4 D 5 0 AR ZROBE B 3% 00 8 O R L
SCHRL7 ]

2 HRE5iITiR
2.1 AEAHENSFRESH

1471
mi12f
= L
5 1.0
Ey
= 0.8
= L
3 0.6
S 04r

& o2t 3 A !

2

o
4 8 12 16 20 24 28 3236 40 44 48 52 56 60
WPEAAL/ mL
1— KRB A 2— AR B3 —RER
FE 1.0 em x 50 em; $EVEHE A ZEIEK , Wi# 0.8 mL/min

B1 TR ARELSTRESAHE

REREEHEY LA B R MR EZA LD, —F R
LW, AR R R R ok PR A [F] LA RSORS00 1 43 5 48
WU 2R, WA BB 9 Ak 2 2 R R AR S
T TREARTRE ARRYE B HIARENE C X 3 FARE
BERI AL AL 72 5, R F Sephadex G-100 % i i I8 4, %
KT o9, AR e s FREs LA 1,
AR 3 AR RBE B 43 B & 40 A R AH oL, #R A7
0 FRBER RN Mg FRER/NNH S HARER
BEA PR TR MH DB L, X2 H T K
BAMELBG, BRI ARE BB TZAT-5-K

SR Bl (1 B DL 7, B A A BROBE 19 R 5 BRI, iR 20
THREHD R Z. ARBOARREB TR TRE
(1 273 250 AP 20 T ity 2R RO D B 20
2.2 ARABBRAFAREREEAARENER

o3 BILAAR B A R RHE B AR R C iR
B A ROBE B , SR 4 01 25 B AR 1 i AOHLAR JOBE ,
725 RO AR (4 1% (HPLC) 43 B T A 7™ 40y , Tl A 45 SR DL
=1,

R1 “HBREARNAREBRERER

A Vi )/ TR v/ % y (IR :
N2 i .

R RERAM S (B9

HARRE AR 2 2.21 9.24 11.45 80.70
4 2.8 10.54 13.38 78.77
8 478 1232 17.10 72.07

HARREBTWE 2 3.38 7.37 10.75 68.56
4 6.28 11.27  17.55 64.22
8 13.66 9.47  23.13 40.94

WAREECER 2 422 8.46 12.68 66.92
4 6.65 8.15  14.80 55.07
8 14.59 7.99 22.58 35.39

TR N BT R WY 7.0 mg/mL, SR A L K 6.0, #1 46 pH
B 4.80, 1 AF 28 ~ 30°C, 150 ~ 170 v/min F $% 0 B 7% s i 2511 8 pH
8 4.8, 15 50°C , B it 80 TU/g( AR BWH) , 3% 3 B 80 r/min,

H LR 45 2R T, AR SRR A AR R BT 7 B AR 3R
Bl RGBS 7 3 ) 09 R ROBEAR 2 A9 1R RO B & B
L A SEBE C O 85 U T 7 1Y A 2R 0 Bl e 19 1 19
RA R 1 2 IR R AR & BB (K, Xk 7
JRBH R LZHIARREE A AR T NY-5- AR RBERE
9 A B, TR 1~ IR B 4Ly B R IR BE ¢ A AT
B-ARVET B R0 X 0 A Y] - B — A RO Bl 19
] 3 PR T R B
2.3 B\ AREDES M

PAIARRE B BRI, JR & B IR 8% A 3K F R LA
— 52 B EE TR A P D SRR T S JSUAS TR B R EL (C/N
FE IR B O R 3R 2, AT R LSRR B U R
ROV Bl 25 AT RO L D R ARG 3% (HPLC) 23
A B =), B AR A R LR 2.0

Bl g R L O3 R R SRBE B 5B TR T R,
AFAEBGE S R — A SR A L. W
R R L S AR B B W R B IR 2 T A K i
WE 38 JRON 3% U8 69 T #E B, = BOME Y & SOK TR
I8 s T AR L I e D) e e A DR SRR R T AR R 2R
18, AR A IR o Bk AL Y /NS AR L HE R el B4



- 134 - 4K, 46 T

24 B2

T 3 A0 AR LR R AR A e AR 2 BT
R B R LR A, I P A SR Al Al g LA SR I Bl
AR R B ) R IR R A B S R
BRA LR 4.0 I & A0 A SR B g A 7 1 PP AR SRR
B el s, X AR BR R LA R T )-8 - K
RYEEE 096 8, TR R H o 4.0 WA F T ) -
B - REFEE S o
X2 TEAMBRRLLERNOARIEREBRER

L REEREE MR 5/ % y (AN -

i [0 mL""! ARl REARE Mg y(RE/%
3.3 97.50 520 16.27  21.47 75.78
4.0 101.22 3.38  17.65  21.03 83.92
4.5 117.49 5.88  13.81  19.69 70.14
6.0 120.84 5.96 12,99  18.95 68.56
7.2 126.24 5.86 12,83 18.69 68.65
8.0 111.06 6.36  12.19  18.45 66.07
10.0 94.67 5.06  8.31  13.37 62.15

TP A BRI R R 7.0 o/ 1, Wi pHH 4.8, IR
28 ~30C , 150 ~ 170 r/min T HLRIEI5 , 08 [0 7 3 d; WA 45 712 pH
4.8, 50°C , W i 80 TU/g R TN , 48 3% & 80 r/min, i % i [|]
2 h,

24 UABRAABRBENVIABEHREEZEESN
R =

s ER LI AR RIS T IREHSREN
ARBBEFLR R L R T A -5 - R BEEE S
Bo RLBUMES FHREHDIREHAARARE AN
BRI R BTN 7.0 o/L, JRE R EFE 1 R 3%
— W LR A B ER, R A LR 4.0, 80 4
pH{H 4.8, 1R 28 ~30°C, 150 ~ 170 r/min | #% 3 1%
72, 555% 60 h, WA B AR OB Bl 25 B A R R OB
T AR 45 2R L3R 3.

MR 3 LUE H, LUR F R EHA S B Z A
BN R AL N 4.0 R FRAHTIA MM
AREERE,2 h WM HRBRABEN T RN

86.32% ., B THR AL N 6.0 LB AN S E

(80.70%) . XUl LML THEHA D BEH KK
BE BRI A L 4.0 B35 3R S F A A T e 82 4
B NI -5 - AR RRE B

F3 ARGHMAREBEBRER

AR ]/ WAL 3/ % y R FEARE) -
h AgEMEAE wm y(UB)/%
2 3.13 19.75 22.88 86.32
4 6.24 20.42 26.66 76.59
8 9.78 20.92 30.70 68.14

1 WA pH {E 4.8, 31 50°C, i it 80 TU/g REWE, IR
W JE 80 r/min, WIS E] 2 he

3 &g

65> 1 R B2 B 2 9 R RBEA A T e i N
V) p - R B A5 13, FH 2 T G A LA SROBRE , Il A
PP IR RARE & BB R A LA A T
NI 8- AR RUERRIY S A, T S0 Y] - g - ABE F B
ME e DU 7 BB 3 2 19 R RPN Bk U, d 1
Bl L LG B R AT LA B SRR S0 U - B — AWl H g
T A RO , 8 08 £ 4k IR SR A A2 7 AR 2R
i i 2 A6 1 L B o

& X

[1] Saddler, ] N. Bioconversion of Forest and Agricultural Plant Residues

[M]. Oxford : CAB Tnternational , 1993 :131 — 182,

Schagger H,Jagow G V.[J].Anal Biochem,1987,166:368 — 379.

Wb RS, B A& ()] BRI 4R ,1991,31(2) 100 - 107.

Nobuko Ohno, Kana Nidaire, Hirofumi Shinoyama, et al.[J].J Appl

Glycosci, 1996,43(2) :195 - 200.

[5] John M, Schmidt B, Schmidt J. [J]. Can J Biochem, 1979,57:125 -

137.

Mandels M, Mederas J F, Andreotti R E, et al.[]] . Biotechnol Bioeng,

1981,23:2009 — 2026 .

(7] BN R T RO, % LT AR 64 4 Tolk, 2001, 21(4) -
33-38.

[8] Hartley R D, Ford C W.[J].Carbohydro Res, 1986,147:101 - 112. W

[2
(3
[4

[}

(6

[}

(E#% 131 @)

SE Xk

(1] AETEN, BEARIE . S FLALEA B M st P ol
#t,2001 .

[2] Candau F,Teong Y S.[J].J Polym Sci Polyn Chem ED,1985,23:193.

(3] myim e, s g, EA4EH . [T]. M0 F254, 1995, (6) : 745.

(4] AR, Tk, 478 (I, R4k 1125 B 24 4, 2003,25(3) :28 -

31.

[5] GB17514—998 7K 4ib Bl 5% 3¢ pig s e fi [ S

(6] FERESS , BB .[J].) JH4L T ,1996,24(3) :59.

(7] 804 W Il T, XOCE R R v IM L Jb st 420l A,
1998.

[8] Mgk, Wi 4e [J]. w3 B AL % iz ,2000,24(4) :656. I



