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Study on extraction condition of corncob xylan by
microbial fermentation.and H,O, pre-treatment
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Abstract : The aim of this study was’to improve the efficiency of microbial fermentation and extraction of corn cob xylan, In
this study, the xylan in corncob was extracted by microbial fermentation combined with H, O, pretreatment, then microstructure
of corn cob was observed by scanning electron microscope (SEM) to analysis the reason of increased extraction efficiency of
corn cob xylan after H, O, pre-treatment. The results showed that the content of xylan was up to 40.21 £0.21 mg/g when
corncob was pretreated with 4% H, O, for 1 h,which increased by 87.72% compared to untreated group. Microbial fermenta-
tion combined-with 4% H;0, pretreatment significantly increased the content of corn cob xylan (52.72 mg/g) , which in-
creased by 186.67% compared to untreated group. Optimized the extraction conditions of corncob xylan after microbial fer-
mentation combined with H, O, pretreatment based on response surface methodology, and obtained the optimal medium sub-
strate contained water content 50 % ,urea 0.25% and glucose 0. 75% . Under these conditions, the xylan content reached up
to 70. 84 mg/g ,which increased by 249.82% compared to unfermented corn cob. SEM images showed that the structure of
the corn cob became loose after being pretreated by H, O, ,and larger holes appeared on the surface of corn cob after microbial
fermentation combined with H, O, pretreatment. In conclusion, H, O, pretreatment can improve the structure of corn cob, pro-
mote microbial fermentation,and increased extraction efficiency of corn cob xylan, this study will provide a reference for the
efficient exploitation and utilization of corn cob xylan.
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1.2.2 H,0, AR E= R
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1.2.6  vf 2 B4 A K B 5% TROR TR 4 04 35 %
H 28,

FEER A R A L i &K & (A) A
A (B) JREEINE (C) BBUE L, R Box-
Behnken X 50 52 11 = P Z& = /K 9 i )0 17 A8 1 3
55, LUK BRI B K AR RIS 2 (Y) Sy W {H,
FIIH] Design-Expert 8. 0. 6 3 AF % 4fs 247 73 Hr , 15



Vol. 31 il NS 1,0, TALRAS &AM R R IR R RS A R0 T 25 327

H TR AR 0 T Bl B T S A SR P 15 R 8 T

AT E ST aa e g i

x1 MEEASTRBRERSKE

Table 1 Factors and levels used in response surface analysis
K 2 Factors K- Level
(%) 1 0 1
(A) %7K+ Water content 45% 50% 55%
(B) iz BEas N Glucose addition level 0.5% 0.75% 1%
(C) RZTMEE Urea addition level 0% 0.25% 0.5%

1.2.7 Pk RV

AL S ) FoROE T 45 CHUEE TP LT (24 h)
1 g T E KA 10 mL 2818 7K, 80 C /KA 30
min f5, T 5 000 rpm (1) 55 3O HL B L 15
min, FIEWRA& M. B mL F3SW, IMA 6 mol/L £;
1% 3 mL, B KA 2 h, i# A A, H] 6 mol/L (1) NaoH
HORIK BT pH vk, I ZE 8K R BE = 10
mL" o ASZIY U B b o i, SR DNS 2 0
E I i, PR LR DI RS £ 10 e i R %K
0. 88, TG ZIARHE AR,
1.2.8 fatbdis

FE b 1B-3 1Y 88 9% 4 {3 4 9% B s A
JSM-6390LV 4 i 455 42 L HLULES .
1.3 HESITHH

RIS H i R SAS9. 2 G830 # 47 ANOVA

FPR R Ty 225307, 9 F Duncan s 3iE17 2 B HAL,
P <0.05 /225 53 ; %A Design-Expert 8. 0. 6 %X
PR TR W TR B S AR AT
2 HER5HW
2.1 H,0, A FEXMERBEABES SN
EAREZWEO.5% ~4% H,0, FAbHA[F
BJE AR SRR 2, HER2 AT, MEE
H, O, BB KGN B ] S 4 | A SROME 5 i S WS T
i AR AR AL, £ W B2 H, 0, TiUAL 3 rh R Rpk
TR 1 b, HE KIS RS &
Bl H,O, ¥ EE3E I im, 76 4% H,0, 4b3 £ oK
oL h J5, REBEFS P15 40.21 £0.21 me/g, R
2 H,0, b PR T 98. 56% (20.25 £0. 83 mg/
g) o PIHIEFE 4% H,0, FUALBEEKIE 1 h,

F2 H,0, KESHEREXNEREARESENH M

Table 2 Effects of concentration of H,0, and treament time on the content of corncob xylan

45

Group 0% 0.5% 1% 2% 4%

0h 20.25 +0.83° 26.8 +1.15*" 28.31+1.62** 29.37 £1.36*° 35.01 £0.99 *P°
0.5h 23.35 +1.59° 27.28 £0.95*® 30.31 £0.96 ** 31.95+1.41*° 36.12 +1.66 "
lh 2692+ 1.23" 28.39 £0.94 % 30.44 £1.08** 34,68 +1.68 "¢ 40.21 £1.21*®
2 h 25.75 +1.25% 28.88 £1.53*¢ 27.68 £0.91*° 29.73 £1.28*¢ 34.35+1.54%"
4 K 24.29 +1.59" 27.63+£1.33%® 27.33+1.51** 29.00 £1.12*° 31.42£0.98*¢

TE: 52PN AL, " RRAAE2 53 3 (P <0.05) ;a,b, ¢ FFVEHR AR AR RR 253 235 ( P <0.05) ; HinMRE F-RERR 253 A B3F (P

>0.05), R,

Note ; Compared with control, * indicated significant difference ( P <0.05 ) ;a,b,c in the same column, values with different superscripts indicated signif-

icant difference ( P <0.05 ) ; While with the same superscripts indicated no significant difference ( P >0.05 ). Same as below.

22 HO0,#EREWMLEMERSARESE
HIR T

1R, EAGNZE H,0, JRE (H,0, + JRE
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Fig. 1  Effect of Different Pretreatments on Xylan Content
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Fig. 2 Effect of H,O, pretreatments on, the content of xylan

from microbial fermentation corncob

2.4 BEFABRER

7 Bt Content(melg)

45 50 55 60 0 025

&7KE Water content(%)

FREFE ik Urea addition level(Se)

W . 0 0.5 s 75 1 125
FERFME Glucose addition level(%)

3 BKE(a) JRE(b) MEEME(c) MEABEREHARESENZID

Fig. 3  Effects of water content,urea and glucose on the contents of xylan from fermented corncob

FE 3 a AT, B KX & B9 h R RbE &
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PR R OR SROBE 5 1 R e R b i A K
it 50% B, AR R B i A Bl s {E 60. 04 mg/g,
Fim THAKIK L (P <0.05) , B, 88 R 5k
& KR 50% o [M R B3 b A&l 3 ¢ A 15,
E IR =W IE R 0.725% | i A TS N & R
0.75% ,FEMLAREET , REHE 5 vl ik 65. 06 mg/g,
i SAS9. 2 B 5 2 T Al A, = IR AN RIS It
X ATRBE A JE 524 B 2 (P <0.05)

2.5 MaNTERHERS S5
2.571 @R

TR R AR AR L, R = &R =K
Box-Behnken 5635 1 K 20 X &K 5 (A) JH
FFRASINGE (B) FIPR R BN (C) i — 21k, ik
IREE R IR 3,

FIH] Design-Expert 8.0 3, 8 iz % Z2 31 = [1]
VA5 A B PSR B R E R AL . Y
=65.85 +2.624 +0. 11B +2. 01C + 1. 384B -
0.65AC +1.04BC -4.094> —1.62B> -3.62C",

%3 Box-Behnken g EL LRI IZIT R &R

Table 3 Experimental design and results for Box-Behnken

& Content

1562 No. A B ( (me/g)
1 0 -1 -1 60.971
2 1 1 0 65.650
3 1 -1 0 57.394
4 0 0 0 67.240
5 0 0 0 69.337
6 1 0 1 62.150
7 0 0 0 65.030
8 1 1 0 56.988
9 1 -1 0 60.543
10 -1 0 -1 52.840
11 0 1 -1 56.964
12 0 0 0 66.431
13 1 0 1 58.871
14 0 0 0 61.229
15 1 0 -1 58.714
16 0 1 1 62.344
17 0 1 1 62.180
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Table 4  Analysis of variance for the fitted regression model

IRZER 5 A B ¥175 F {8 P{H e 5
Source Sum of square df Mean square F-value P-value Significance
I Model 251.17 9 27.91 4.11 0.0378 #
A 54.94 1 54.94 8.10 070249 "
B 0.092 1 0.092 0.014 009106
C 32.22 1 32.22 4.75 070657
AB 7.60 1 7.60 1.12 0.3251
AC 1.68 1 1.68 0.25 0.6337
BC 4.35 1 4.35 0.64 0.4497
A2 70. 44 1 70. 44 10.38 0.0146 #
B2 11.04 1 11.04 1.63 0.2426
? 55.16 1 55.16 8.13 0.0246 "
%24 Residual 47.50 7 6.79
Jeiplist 2 Lack of Fit 11.04 3 3.68 040 0.7588
#fi5%9% Pure Error 36.45 4 9.1
J4892% Cor Total 298.67 16

e R E(P<0.05) ;" " 225 3 (P <0.01),
Note: * Significant difference (P <0.05) ; * * extremely significant difference (P <0.01).
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Fig. 4 Response surface plots showing the interactive effects of different factors on the content of xylan
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Fig. 5 7SEM of corncob before and after pre-treatment( 100 x ,20 x )
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