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Effect of Inducers on Xylanase Activity and Biosynthesis of Ferulic Oligosaccharides in Aureobasidium pullulans
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(1. College of Chemistry and Biological Engineering, Yancheng Institute of Technology, Yancheng 224003, China;
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Abstract: Feruloyl oligosaccharides (FOs) could be produced as a result of the hydrolysis of wheat bran fiber by xylanase
synthesized during fermentation by a mutant strain of Aureobasidium pullulans without the secretion of melanin bred using wheat
bran. The effects of inducers such as carbon source, nitrogen source, metal ion and surfactant on the activity of xylanase and the
formation of FOs were investigated. The medium composition for FOs production by the strain was optimized using the
orthogonal array design method. The highest FOs production and xylanase activity, 627 nmol/L and 52.66 1U/mL, respectively,
were achieved by using a medium comprised of 50 g/L wheat bran, 15 g/L glucose, 1 g/L peptone and 1 g/L corn syrup.
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Table 1 Elution program for frulic acid
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Table 2 Coded values and corresponding real values of the optimiza-
tion parameters tested in orthogonal array design
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Table 3 Effect of carbon sources on biosynthesis of xylanase in Aureobasidium pullulans

ARG J) /(1U/mL)

1d 2d 4d 5d 6d
%R 10.62 + 0.13® 29.61 + 0.162 37.64 £+ 0.14° 50.09 + 0.04* 43.62 + 0.09° 31.24 + 0.05°
AN 8.19 £ 0.26° 16.85 + 0.05° 27.79 &+ 3.75° 37.69 + 0.07° 31.55 + 1.65° 22.35 & 4.67°
i3 5.45 £ 0.59% 9.53 + 0.60° 15.72 £ 2.56¢ 22.89 £ 0.40¢ 18.37 £ 1.83¢ 14.52 £+ 2.19°
FUAE 9.62 £ 1.71%® 21.70 &+ 1.86° 3341+ 173 43.23 + 2.26° 36.32 + 1.82° 23.89 & 2.65°
AR M 4.31 + 0.56¢ 9.54 + 2.26° 16.17 £ 2.01¢ 23.17 £+ 1.69¢ 18.33 £ 2.69¢ 13.04 £ 1.30°
A IO ) 7.47 £ 2.09™ 11.08 £ 1.40¢ 16.04 £ 2.06¢ 24.56 £+ 2.57¢ 19.17 £+ 2.77¢ 14.46 £+ 0.29°

E: FSEAR NG FRERE, R ZEFEH (P <0.05). N

R4 BRI HY 2R A T BB AR SR AR I R

Table 4 Effect of carbon sources on biosynthesis of FOs in Aureobasidium pullulans

FOs 7= /(mmol/L)

1d 2d 3d 4d 5d 6d
A 0.21 £ 0.05" 0.36 £+ 0.08* 0.48 + 0.08? 0.57 +0.13* 0.43 +0.11* 0.30 £ 0.12%*
Kk 0.11 £ 0.03¢ 0.24 £ 0.04" 0.37 £ 0.12%* 0.43 £ 0.17* 0.28 £ 0.09%* 0.18 £ 0.07*
HERE 0.10 £ 0.03¢ 0.21 + 0.07° 0.35 £ 0.04%® 0.41 £ 0.15* 0.22 £ 0.10° 0.14 + 0.08°
FLpk 0.23 £ 0.10° 0.38 + 0.08* 0.44 +0.122 0.54 £ 0.10® 0.40 + 0.10? 0.34 +0.09?
S 3 0.10 £ 0.04¢ 0.23 £ 0.10™ 0.32 £ 0.08%* 0.42 £+ 0.05* 0.28 £ 0.06%® 0.15 + 0.03¢
RSO ) 0.74 £ 0.08° 0.16 + 0.06° 0.26 + 0.08" 0.33 £+ 0.03° 0.19 + 0.04° 0.09 + 0.03°
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Table 5 Effect of nitrogen sources on biosynthesis of xylanase and
FOs in Aureobasidium pullulans

R AR ZRBERG S 77 /(10/mL) Fos =%t /(nmol/L)
3834 35.38 + 0.069% 467 + 0.007"
HAMR 42.08 & 0.082% 596 + 0.003*
FRE 38.23 + 0.034% 534 4 0.012°

ISR 30.13 + 0.019¢ 365 + 0.008
R 33.84 & 0.006° 402 4 0.006°
TR 27.90 + 0.013° 348 + 0.076®
TKRH 50.51 + 0.018° 614 + 0.006°

ESAINOEYES] 24.56 =+ 0.058¢ 329 + 0.005¢
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Table 6 Effect of metal ions on biosynthesis of xylanase and FOs in
Aureobasidium pullulans

SR AR ZEBERERS 7 /(UML) FOs /= /(nmol/L)
Zn? 18.97 + 0.128° 158 + 0.006°
Mg?* 48.97 + 0.164° 234 + 0.004%
Fes* 17.43 + 0.019° 157 + 0.009
Ca?* 50.63 + 0.011° 196 + 0.003"

K 42.49 + 0.053 279 + 0.005°
AR ) 24.56 + 0.058" 329 + 0.005°

EZE AL ERW T, AR Immol/L Zn?, Mg?*.

Fe**. Ca* M K* S5 R 1, 54 )m B 10 ) 2 il
BRI M 2 FOs g ml, iR WEK 6. wlmE T
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UE S <5 J 12 1 T T B 3G L Bl

24 AN[AI R PR FRDNS H 25 Al e A SR Pl A o] 2 I G
SROBE L I R
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Table 7 Effect of surfactants on biosynthesis of xylanase and FOs in
Aureobasidium pullulans

T 7 AR ) 1(1U/mL) FOs & /(nmol/L)
-3 -80 20.13 + 0.156" 278 + 0.005
LEEZN 22.09 + 0.189° 165 =+ 0.006¢
HERH R 8.07 + 0.064° 219 + 0.002¢

AN TR 24.56 + 0.058° 329 + 0.005°
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Table 9 Variance analysis for the experimental results of orthogonal array design

A5 R _ FOs j“ : _ RFE B ) 4
P 25> J7 il H Fu Fiizet W i 21 J5 Rl H Fu Fssn W
A 203374.500 3 9.869 9.280 * 1491.116 3 5.768 9.280
B 20607.500 3 1.000 9.280 258.526 3 1.000 9.280
C 50601.500 3 2.455 9.280 337.212 3 1.304 9.280
D 31433.000 3 1.525 9.280 333.524 3 1.290 9.280
E 30988.500 3 1.504 9.280 312.233 3 1.208 9.280
Rz 20607.50 3 258.53 3

e .16 a=0.05 KFTF, ZRBE,

x8 EXRBWIRLER

Table 8 Orthogonal array design and results

FOsf=  ABHEmE

RES A B c D
f/(nmol/L)  A/(IUmL)
1 1 1 1 1 1 234 27.59
2 1 2 2 2 2 596 46.08
3 1 3 3 3 3 197 22.94
4 1 4 4 4 4 289 30.01
5 2 1 2 3 4 563 43.98
6 2 2 1 4 3 432 32.63
7 2 3 4 1 2 571 44.23
8 2 4 3 2 1 647 67.42
9 3 1 3 4 2 543 38.95
10 3 2 4 3 1 603 49.07
11 3 3 1 2 4 493 40.07
12 3 4 2 1 3 619 54.65
13 4 1 4 2 3 632 60.79
14 4 2 3 1 4 610 50.12
15 4 3 2 4 1 634 65.87
16 4 4 1 3 2 629 58.74

=

329.000 493.000  447.000 508500 529.500
553.250 560.250  603.000 592.000 584.750
564.500 473750  499.250  498.000 470.000
626.250 546.000  523.750  474.500 488.750

=~ x =
T & 3

R: 297250  86.500 156,000 117.500 114.750
ki 31655  42.828 39.758 44148 52.488
ke 47065 44475 52645 53590  47.000
ke 45685  43.278 44858 43683 42752
ke 58880  52.705 46.025 41865  41.045
R. 27225 9877 12887 11725 11443

IEATRK 7 6 S 45 L L35 8. 4 Design Expert 7.0
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FE PN IR AR AR MR R K A L R R R IR
P15, 1g/L 1 1g/L B, 2545 Kk 9 J5 A R B 3RS
E R FOs MRZRIEN, fEix5M N, KRR
5 10 FOs = &4y 51l 4 52.661U/mL A1 627nmol/L. X 52
96 g8 AT I 22 0 BT (3R 9) T 4, A58 6T FOs 7= & 1)

AU T
3 & #

HH 2 R B A A2 kR R P AR K BRI B OR SR
Wiy, O B O AR R R R ROK R S Re e 2R R
T 75 AR SR () 25 ) M2 FOs IR I, N4 8 3 1 &
THT 5 PR 7R 24 oK Re 4 HE 2R R RE AR R B R 4P FO's (77
o 2R RE AR R I 45 FOs IR R B4 %l 50g/L
A BRI 15g/L FiARE . 1g/L AR 1g/L TR A
FZIGFR A TS R E,  ARTRHERGG Jy Tk 52.661U/mL,
FOs F=1ik 627nmol/L. k5 Gt — S50 i ZF Al R
fevdihil %% FOs Mk T 2Rt 5 %,
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