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B E:AERETRFMIOKEISEARTELRA, BB AARBHELEHZTOEHRIBETF
-3 AAHEBRSFHFE M ABRASESRARBES LSRR Lot i) f pH BUER 5 THRLHE,
RATEFRARBGORASH LSRR H30.8°C LB EH98.7h A% pH H4.85, Ak st
T ARBSY R 5585 TX55 266.41 U/mL LR B T 64.25%.
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1.1 HEEH#
RA i 7 (Aspergillus niger) XM K24 4L
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1.2 IE%E

FHEG XA B R4 PDA. £ 4% 200 ¢
PIR /MR ATA 1 000 mL 7k % ¥ 30 min, R J5 Y
L 38, AR B0 20 g, 308 20 g, BALE 4 B
7KZE 1 000 mL,pH H4&,121 € K& 30 min.

BRI IRE (e/L) 3K 15 g, BEAKK 10
g,KH,PO, 30 g, NaNO, 30 g,CaCl, 5 g,MgSO, - 7
H,0 5 g,FeSO, -+ 7 H,0 0.007 5 g,MnSO, - H,0
0.002 5 g,ZnS0, 0.02 g,CoCl, 0.03 g'”’.

REBERM I SREE (/L) : TR 20 g, %k
B 10 g, BOHRS g, B 5 g, (NH,),50,1.4 g,
KH,PO, 2 g,CaCl, - 2H,0 0.4 g,MgSO, - 7 H,0 0.3
g,FeSO, - 7 H,0 0.005 g,MnSO, - H,0 0.001 6 g,
ZnSO, - 7 H,00.001 4 g,CoCl, + 6 H,00.003 7 g*'.
1.3 FENHE

BFRF(BRY -ERENU[ERAE);
LDZX - 40A1 RIST A B E N BN KE &
(ERRESFSMBT ) AEMERTIES (L
BERALWERAG);RBAKXEMERERB
(EEERHETFIH/M ) ;PHS -3C B F M it
(Ll REU[ARAE) ;722N 7] B4 HE 6 HE
(L ERENBERAR).
1.4 HE#ESEMME

(1) BEFRIE{L. SR Al PDA RVE TG/ & @i kk,
BERET 30 CHEBEFBEREHR3 A

ESWE : FRM XA YT BT A (2007BAD66B04) ; MBS 4 # H T 6 A £ BF it 2135 H (20088480004 )
BT - DBA(1953-) 8 WHEHEFA BHNKEHR BLASWH, EENELYREHRLTH EYHE,E-
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(2)EM . AEMIANELEEMME
EB2 R FEARKEFRED,F 30 C,150 1/
min &4 TS 4 d, R0 E E MRS,

1.5 MEARERE

ARBEEHMNE

BM1ImLl.O%MAEBEBB (BT pH=4.8
ZMEMEP) FIOmL HZERERES, HF
HHRMAOS mL—ERBENFIBAE(EZA
BANM),50 C/KE 30 min J5,ZBMA 2 mL
DNS iZ# , B TZAEHHEMMA 0.5 mL —E
HEENGFUBE E2RIR. ETHAKESS
min, RERERHEAHNEZR, MABMKEEE
10 mL, ¥ 45). B SE I 1 540 nm Tl 5E BOLE,
RO E L ERAREBREFBERHAEN &
®.

AREEREIE N LB . ERRET ,B/h
A REYERS 1 wmo REERMEENMEN
—A~#.47(U/mL).
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Fig.1 Screening results from Aspergillus niger
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BB RSM LB BH TR HSETABRM
HR,ERRKBERE KB RAER pH AHE
HE,4HERX XX, , B MEER3 NKFE,
AT T 15 A5 A B WA R T A3 AT S B, Hop
RAAFEAEINMAITFR, FAERH#ETT 3
K, UAETHRZE. B ZF R AR RS I E
W N Y. S B K IR 1, wa R 3G 5 iR
ITEERALE2.
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Tab.1 Experimental factors and levels

¥BHEEF-1F-2F-3F-4F-5G-1, - KF
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[y ~ > 1
N 5 4 9 o 3 8 A 3 0 0 R O R RERLE X/h 7s 6 12
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Tab. 2 Experimental design and results of RSM

No X, X, X, Y/ (U-mL™") No X, X, X, Y/ (U-mL™")

1 -1 -1 0 216.27 9 -1 0 -1 218.20

2 -1 1 0 229.79 10 1 0 -1 227.56

3 1 -1 0 249. 40 11 -1 0 1 229. 34

4 1 1 0 256. 68 12 1 0 1 237.51

5 0 -1 - -1 225.48 13 0 0 0 257.72

6 0 -1 i 230.53 14 0 0 0 258.31

7 0 1 -1 220. 58 15 0 0 0 272.13

8 0 1 1 236.77

FF SAS BB FTHR 2 PHEE, BRI E

BN
Y =26 272 +9. 69X, + 2. 77X, + 5. 29X, -

1 244X X, - 1. 56X,X, - 0. 30X, X, — 1 225X,X, +
2.79X,X, -2 213X,X,.

R EHEERK R =0.900 4, FHE S
FENDSEERIF AT EBNFESWRR
% 3.
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Dops g, % 0 B A BEARb R i Bk R R R B R M MO B 5T 33

265.08 U/mL. % R BAE R G MBIEL R, &
KABHMEERILER 4.

Tab.4 The results of validation experiment

F4 RIEXBER
U/mL

G5 AREMIE KARFYEE  HATME

1 264.05
2 267.16 266.41 162.20
3 268.02

3 &ig

i A WA R R 1S B — Bk TR AR BB G

M EEkF -3, EE &M% R 162.20 U/mL.
FIRW N EAT O TN BMEBEEF -3 MR
B R HE & BERT R AR 4R pH #E4T T #I5IR 4L, #
ETHRKL ZEBEAMENEE 30.8 T REENE
98.7 h. 24 pH &0 4. 85 HH= R EEHH BT
B 1E T3k 266.41 U/mL, L2 BTEE T 64.25%.
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Study on the Optimization of the Fermentation Conditions of Xylanase Prodution

by Aspergillus niger Using Response Surface Methodology

MA Xiao-jian, YANG Jun-fang, CHANG Chun

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Aspergillus niger F —3 with a higher activities of xylanase was screened from ten strains of Aspergil-

lus sp. preserved in the laboratory. Using response surface methodology, the fermentation conditions including

fermentation temperature, fermentation time and initial pH were investigated, and the optimal conditions were

obtained. The conditions are: fermentation temperature 30.8 °C ,fermentation time 98.7 h,starting pH 4. 85.

U/mL. Under these conditions, the highest activity of xlanase was 266.41 U/mL, increased by 64. 25% com-

pared to initial conditions.
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