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Xylanase strain screening and restriction sites analysis
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Abstract: Taking the xylan of sugar cane residue as raw material, the authors screened hydrolysis of xylan bac-
terial strain through the only carbonous and selective medium, then optimized the conditions and estimated re-
striction enzyme cutting site on what had been selected. The results suggested that the optimum reaction con-
ditions were under 60 ‘C,pH==6, 0 and reaction time 30 min but xylan couldn’t be degraded completely by
strains under this condition, it approved that the strains contained single enzyme of xylanase. Xylanase activity
could reach 6. 494 U/ml;on the basis of restriction analysis of amylase, the restriction sites opened at the 16—
18 glucoses as the smallest unit. The discovered oligosaccharides might open a new field for application of xy-
lan and starch in the future,
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B, 2002) AT (RRAE %, 1998) S . K
BHBYINARARBEURENTFRE DS LR
B, AHREENEARRFHER T —HRARAREH,
B EERERE A N EREERET M, L E
BEEERE PSR I~ 18 M HEENEER
ST MRS , T M BB AT & — 4, LT LA K

R 02 W PE AT AR
1 H¥ET &
11 HeERE

FER AR BB (8004, [ AR W B 95 B K R B F 5T
RARML) s B 5 Te 40 71 SC 55 VE B3 (96 00 71 6600, A 5K
W H ) (FEAEE,2009) ; D- AR, L-FlRr{apE4
2y HPLC 45, M B Sigma 2 7] ; 53 88 MFFHE .
KFERMALE BB EMAERGERLF ;3,5
CWEK R K AN X RS AR
FERHEE .

EL-303 B FR Y, 58 — R S NS (L)
A F];TU-1901 SUEH ST W 4r 66 B3t (bR
EirBANSBERREA ) ; HH-S B BEEKE
H(EIETEIFNEET ) ; SIGMA 3K30 & .08 (
EHEBEEHLONWERAFD.

1.2 RBHE

L2l AEBH ARG FiE HHRENEH HX
£,2008) 3G FREHLL 100 mL R AN RFRSATIHE
OEEEHE(Q HEAEHE 1.0, BHM 0.5,NaCl
0.5,pH7. 5, QFFEREFE (DA EEAREN 3.0,
KNO; 0.1, MgSO;, + 7H;0 0. 05,NaCl 0. 5, K, HPO,
0. 05,58 2,pH7. 5~8. 0., QI diiEE(g)B:
KRB 2. 0,KNO, 0.1, MgSO; + 7H,0 0. 05, NaCl
0.5,K, HPO, 0. 05, 3% 2, pH7.5~8. 0., @FhF 1
FE( 4 HF0.5,FHBM 1,NaCl 0.5,pH7. 0, @
FEMERE () AR O.5 BEF 0.5, BAK 1,
NaCl 0. 5,MgS0, * 7H;0 0. 05, 4R pH.

B A F0 5% Fn B0 (4R 55, 2008) UG 47 1 4R
BME 1g M L #EIRRTBK 1 mL 25 BAESR
PR 100 mL BEKH =AM P 150 r/min, 30
CTH#HRY 30 min, BRI 1 mL ZHFEBTFOELRFER
HEP FREGTRGHEHR 48 h, BEEBRES
ERBZEL10°,%0.1 mL TOMBEEHFEA LK

AR, T 30 CHEFMAPHEBIERF 48 h, UEREEE
KiEN. BEOMEEFRE A LHABEWHBHHE
HKEQM kL FFE B L, 7765 1 L% B B A0 B Bk
BT RBET LR
L2.2 B &M ihati BERHH
% - FEHEANOMEIERE B FRBATEERLD
E@F TR FH W (100 mL) #, £ 30 CIREKEFH 10
hJG O SHEMBOTHIERE L, B£30CH
FERESE 60~80 h )5, REEWELL 6 000 r/min B L 15
min, HIBEBRF T 4 CRKAREM. KiEGH®
LR R %% . DNS A & X BRES TES DR EH
(2000 Y H ¥

AREEEEHIE (FEEES,200D) . BT~
EEBOEB 1 mL, inA pH6. 0 FIBERRE — 41—
FEREMEBES M 1 mg/mL HARBEBER 1
mL,60 ‘C{EEKE 5 min J§,3 Bl A 2 mL DNS
REFPBKIB 5 min J5 &k B R KL, AR R 89 KI5 B§
hERMEAREER., BERMENXHN 1 min §
1 mL BFRUKEARTRBEA R 1 pmol & [FME (LAY
DAY EE(U/mL),

B A SRR e A i S R AL - (D B RS A
5] BB AL H 1 mg/mL ABRBEW 1 mL, KPEH
REBHBBEE, ERARMKEEETER 30
min B 60 CHEEKE KRR [ K6 18], 2 & %
B WAKEF 5 min, K1k RN, X EEBHERRE
RREBZNFEHT(EBIEBETRE R TH
EHMNWHER), ()pH: % 0.2 mol/L BEIRE
T4 0. 1 mol/L Ari R ECH AR pH ERE HIE
¥, 4 BB 2mL AN A B ES AR SR W L 7E 60 CHEIR
JK ¥ BB 30 min J&,FEB B HKBH 5 min, & Ik
KON JE A pH Z o, FUE 3R B AR RO A o i 4
B AT (B4 pH THA XN TH) .

BRAREREHRENTE WM 18 3 25 mL
MEEAERE, MEBHEPREKMARRE—EMH
BB’ (mL)0. 2,0, 4.0.6,0.8,1. 0,1, 2,1. 4,
1.6.1.8.2. 0, Kep—H RS 1~9 HRFWEE; 5 —4
®/E 1~19 AT AR, BEEHTH KR
RS min, FERTERH, FHEFHMA 1
mg/mL B ARREEW 1 mL, F#KE 3 mL, F 60
TR IER 30 min, % 2 5 8 /6 R R ¥ iR iy
2, 7€ 498 nm K TWERIEE.
L2.3 ARBERKTHAMNEZ(Km) HpH6O0M
BREA_H-—TERENBERERARE.HE 1
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mg/mL BB, SR MAZHEERN R RERE T 1
mL, ¥ %k7k 1 mL,60 ‘CHEE/K® 10 min 5,2 BP0
A 2 mL DNS ZFI ¥ /K # 5 min 2 - 8§ KB, LA AH
NMEREBIZEH MNEARER. HEESRKEY
Y B B XU{BI 350 Bl 4R 0K MK R B

lL2.4 e S 6o BB REFR. 4=
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KEWBIEANEH.
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Fig.1 Primary and secondary screening of strain

1

1.000
y = 1.2355x ~ 0.0837

A= 0.9994

o
=]
©
=3

0.600 |

0.400 |

WHxE
Absorbance (498nm)

0.200 I~

0. 000
0.0 0.2 0.4 0.6 0.8 1.0

FREARE S (ng)

The standard content of xylose

B2 ARpEIRAEL

Fig.2 Standard curve of xylose
2.2 REEIRAE M 2R
A DNS B35 ek Hl e AR B vE BT £ (B 2) .
2LI3IZEBRMARERBORERAL

REBREE LB ER P ROE R, £
BB MMMy E A B B E R, BN

A AL 4

WA RN . LI T RN & A B E R, K
BARERERENA R, RICEZIHEK, BER
BER60C, HEHMERERRMNBIEERTT M
(B 3);pH £ 6. 0 BY A & AE (B 4) 5 KL A (] 22
30 min B} A B KAE , LU # R #5752 BLF- 4 (B 5) 57
BERAE ST T8 AR RMERIE Y 6. 494 U/mL,

0.400 1
£ 0320 |
o
N
i
X 8 0240 |
= 38
S
8 0160 |
2
0. 080 ] 1 i 1 )
4] 20 40 60 80 100
BE Temperature(°C)
A3 BESKREERKGEHER
Fig.3 Effect of temperature on enzymatic
hydrolysis of xylan
0.400 ¢
§ 0.320 |-
S
Wy
R 2 0240 |
=3
3
2 0.160
=
0. 080 ] A 1 L A i

30 4.0 50 60 7.0 8.0 9.0
pH

A4 pHIARKEKHEHEMR
Fig. 4 Effect of pH value on enzymatic
hydrolysis of xylan

2.4 BRARESEREROBE

A6 R, EBENREAGT BEREYA
BENE ESRHERRBEE N AR EREE X
B8 V-, T 3 A 3 A 3R 59T B R R s B
ARBHSNAEATES BHEETLRRA
EREEZHBHLRSS.
2.5 K K% ME I E (Km)

mE 7 LA AR -1/ Km=-0. 641,
Bl Km=1.561 mg/mL,
2.6 BEI AR

ME1MESEL, BRPSHENETEERR
B RN AR RIK SR v 0P SR 8 TR



566

TR OHE Y

30 &

0.400 T

0.320

0.240 [

1463
Absorbance (498nm)

e
-
=3

T

0. 080 i 1 g I J
] 15 30 45 60 75
BHE} Time(min)
5 BRI AREEEK R
Fig.5 Effect of time on enzymatic
hydrolysis of xylan
0. 400 r
E
© 0.320
NS
% g 0.240 |-
=
& 8 0.160 |
o
172
2 0080 }
O. 000 i i i i H
0.0 0.5 1.0 1.5 2.0 2.5
BARRENRE (L)

The amount of diluted bacteria sclution

6 HBARMNEHARENER
Fig. 6 Effect of amount of strain on enzymatic
hydrolysis of xylan

RN EFR REFEMAE T BHRIE
.2 BAEBHNEET AEBFETHIEN Y I K
TR 2 B ARFREZAE, LA ZE ARG
WREFEHN « 1,4 . REFWHN 1,6 MILFE N
FlAREFRERNEFMIBENRATBREE
H.2HRAXNBEEERRERSRRTXERER, Y
GHAENASREGEEGER FE o1, 4 B
B, B HEEX EETER (96 XA E) MKBERITE
B, BRARAL SR DL 16~18 MR B N B/ ALk
RN, S EANHERE. WZEE
YIOL S RIRIE - H 2 S R B0 A0 JE 4 384 4 4 o AR
NG TR TR CR/ME 20 NS B TOBE ok

80.0
17V = 8,184 1/(8) + 5.2428

2 640 | #=09m3
E
S L
2 48.0
T 30

16.0 [

0.0 H | | H

0.0 2.0 4.0 6.0 8.0

1/(8] (mg/mt)

M7 BRI AR YR E WA RER
Fig.7 Double reciprocal plot illustrated the relation
between the speedy of enzyme and consistancy
of xylanase substrate
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Table 1 Speculation of zymolytic xylanase enzyme restriction sites
# Sugar Bacteria sﬁﬁéz{ﬁnactivated I I m A\tfge Deﬁaﬁtion
gk Sucrose( ) HEHE 0 0 0 0 0
K 0 0 0 0 0
¥4 Raffinose( =8¥) B 0 0 0 0 0
T¥E 0 0 0 0 0
JK ### Stachyose( 4 #%) HYEHE 0.016 0.017 0.016 0.016 0.001
ik 0 0 0 0 0
FEERH Amylopectin( £¥5) BT 0.134 0.134 0.133 0.134 0. 001
pRc3ca 0 0 0 0 0
B RH Amylose(EH) B 0.171 0.171 0.172 0.171 0.001
T 0 0 0 0 0
i Maltose( 18 HiEtE 0.673 0.673 0.673 0.673 0. 000
T 0. 660 0. 662 0. 662 0. 661 0. 001
53 ¥ 4F Isomaltose( — ) HEHE 0.558 0.558 0. 558 0.558 0. 000
Tkt 0.548 0.550 0.550 0.549 0. 001
5 4 — 4% Cellobiose( — 18 HiEW 0.727 0.727 0.727 0.727 0. 000
T 0.716 0,717 0.717 0.717 0. 001

Note; Absorbance wavelength 498 nm.

e BB KN 498 nm.
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Fig. 8 Interaction of strain with amylose

and amylopectin
aF b, HERNSBMA RN de. XHER SHMRIEE
a;blank;b,c:amylose with enzyme and amylose with
inactived enzyme;d,e;amylopectin with enzyme
and amylopectin with inactived enzyme
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