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Study on production of feruloyl oligosaccharides
by compound enzymatic hydrolysis from maize bran
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Abstract: Production of feruloyl oligosaccharides by enzymatic hydrolysis form maize bran was investigated in this paper.In
order to explore the reason that influenced the yield of feruloyl oligosaccharides maize bran was hydrolyzed by different
enzymes and the cell wall of maize bran was also determined.In the end the optimal enzyme hydrolysis condition was optimized
by single factor and response surface experiment. Results showed that the mixture of cellulase and xylanase could improve maize
bran cell wall dissolving and could improve the yield of feruloyl oligosaccharides.The optimal condition for FOs production was
mixture enzyme addition of 15.7 g/L which was consist with 70% cellulase addition and the maize bran material addition was
at 100 g/L and hydrolysis for 1 h under this condition the yield of FOs was 1008.43 wmol/L.This result provides theoretical
basis for FOs production by compound enzymatic hydrolysis from maize bran.
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0.1% (V/V) (A) (B) 17:
8% ~10% ' 83 1.0 mL/min 20 L
~ 320 nmo
(52.6% ~86.0%) . 1.2.2 FOs
(5.0% ~13.0%) . (4.0% ~20.0%) 2
(20% ~55%) . 100 g/L
90% - (50 mmol/L pH  5.0) N
) (
( Feruloyl oligosaccharides FOs) . 1:1) 10 g/L 60 °C 1h 95 C
FOs ( Ferulic acid FA) 10 min 4000 r/min 15 min
: FOs o
FOs N 200 g
s e o 100 mL 500 mL
121 C 20 min 70 C
FOs e 60 °C .
1.2.3 FOs
FOs
13
o 1.2.3.1
FOs < ~pH- "
FOs o R
FOs 25.50.75.100 125 g/LL
° 5.10.15 20 g/L(
1 : 1:1) 1.2,
1.1 4.6 8 h pH 4.5.5.0.5.5 6.0,
600 pg/mineg 200 wg/min * g;
NaOH. HCI. N °
: 95 °C 10 min 4000 r/min
R 15 min FOs o
Hitachi S —3000N . 1.2.3.2
1260 Agilent ; Milli— Q FOs
Merck Millipore ; MLS—-3750 ( ) ~
Sanyo ; SHZ-82A FOs
: HH-4 Box— Behnken
R 1o Design— Expert 8.0
1.2 29 :
1.2.1 FOs 1
1.2.1.1  FOs Table 1  The factors and levels graph
FOs "
-1 0 1
FOs
FOs A (%) 0 50 100
s B (h) 1 25 4
FOs °
C (g/L) 10 15 20
1.2.1.2 FOs 1 mL
D (g/L) 50 75 100
10 mL. 1 mL 1 mol/L
100 C 90 min 1 mol/L 1.2.4
o ( scanning electron
1.2.1.3 Agilent microscope SEM) 150 kV 1500 x
TC-C;; (4.6 mm x250 mm 5 pm) 25 C
HPLC (ov); °
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; 2 h FOs
; FOs
FOs o
' 2 h.
i 1000
~ 800
50% = 6/\‘\‘\%
\E% 600
2 400-
FOs . 3
200+
2.4 FOs
2.4.1 FOs 4 0 | | .
1 3 s
FOs R AR 18] ()
; 75 g/L FOs
6 FOs
( 886 pmol/L) ; 75 ¢/L ) ) )
Fig.6  Effects of enzyme time on the production of FOs
FOs 75 g/L
FOs . 244 pH  FOs 7 4.5~
FOs 6.0 pH FOs
5.0~5.5 FOs
FOs FOs i pH 5.0~5.5
1000~ FOs FOs pH 5.5,
1000
5 8004 ¢ ¢ _
3 = H0
f:‘; 600 5
= 600
B 400 i
L = |
8 200 & 40
8 200
0
T T T T 1
25 45 65 85 105 125 0
SRR INE(g/L) 45 5 55 6
pH
4 FOs
Fig4 Effects of substrate addition on the production of FOs 7 pH  FOs
2.4.0 FOs 5 Fig.7 Effects of pH on the production of FOs
FOs 25 FOs
15 g/L. FOs 746 pmol /L N
FOs N
FOs
2,
FOs FOs o Design— Expert8.0 2
1000 FOs (Y) (A) .
—~ 800 (B) . (C) . (D)
37— 5 .
S
£ 600 Y = 568.15 + 144.59A - 85.08B + 24.02C +
ﬂﬂﬁ 4004 170.58D-78.85BD—183.22A” —86.81C* +77.19D’
& Design—Expert
B~ 200+ 3,
0 : : (p <0.01) A.B.D(p < 0.001
5 I%E:Pﬁﬂﬂﬂ 15 20 0.0012  <0.0001) FOs ;
AL R =0.9188
5 FOs
Fig.5 Effects of enzyme addition on the production of FOs FOs
2.4.3 FOs 6 o
FOs 3 F FOs
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Table 2 Design and results of response surface
N . c b Y: FOs KOs
( wmol /L) °
1 -1 -1 0 0 25791 °
2 1 -1 0 0 652.48 -~
3 -1 1 0 0 164.39 %
4 1 1 0 0 495.84 =
5 0 0 -1 -1 264.72 :‘f
6 0 0 1 -1 493.71 LEE
7 0 0 -1 1 636.41 s
8 0 0 1 1 719.82
9 -1 0 0 -1 213.12 g
/P
10 1 0 0 -1 455.85 )
11 -1 0 0 1 487.66 8 FOs
12 1 0 0 1 637.78 Fig.8 Influence of substrate addition
13 0 -1 1 0 688.94 and enzyme time on the yield of FOs
14 0 1 -1 0 418.41
15 0 -1 1 0 534.55 8, 8
16 0 1 1 0 379.76
17 -1 0 -1 0 118.83 FOs
18 1 0 -1 0 404.55 FOs o
19 -1 0 1 0 180.88 FOs
20 1 0 1 0 511.41 : 69.73%
21 0 -1 0 -1 448.06 15.68 g/L 10 h 100 g/L
22 0 1 0 -1 432.99 FOs 1010.04 pmol /L.
23 0 -1 0 1 1102.12 70%
24 0 1 0 1 771.66 15.7 g/L 1.0 h 100 g/Lo
25 0 0 0 0 538.08 FOs 1008.43 pmol /L
26 0 0 0 0 538.08
27 0 0 0 0 538.08 FOs
28 0 0 0 0 538.08 °
29 0 0 0 0 538.08 3
FOs
D( ) JA( FOs
) B( ) ~C( )
3
Table 3 Variance analysis of regression model
F P
1059317 8 132414.6 21.68 <0.0001 *%k
A 250881.7 1 250881.7 41.08 <0.0001 *k
B 86871.46 1 86871.46 14.23 0.0012 *x
C 6924.69 1 6924.69 1.13 0.2996
D 349183.5 1 349183.5 57.18 <0.0001 *%
BD 24868.6 1 24368.6 4.07 0.0572
A? 225823.9 1 225823.9 36.98 <0.0001 *%
C? 50691.71 1 50691.71 8.30 0.0092 *x
D’ 40078.66 1 40078.66 6.56 0.0186 *
122134.2 20 6106.712
122134.2 16 7633.39
0 4 0
1181451 28
¥ (p<0.05) (p<0.01)
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FOs 70% -
1 h. 15.7 g/L 100 g/L
FOs 1008.43 pmol /L.
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