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40 mL/250 mL, #7472 8%. [46]) 3378 8 d BEiF 34 35 U/mL, #MKEALATHY 39 15, *ikBe
A R AL & AT T H K, R I8 60 °C T A% R K £ 4+ ARL 4= RB5 #8ii& fit,
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Abstract: [Objective] To improve laccase production and apply it to decolorize synthetic
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dyes, we made this research. [Methods] The nutritional and environmental conditions for lac-
case production were investigated. [Results] The optimum conditions described as follows:
corn flour 20.0 g/L, potato starch 32.4 g/L, ammonium tartrate 2.9 g/L, Tween 80 0.5 g/L,
CuS0,45H,0 2.0 mmol/L, vanilline 0.54 mmol/L, NaH,PO,42H,0 2.0 g/L, MgSO,-7H,0
0.5 g/L, MnSO4H,0 0.1 g/L, inoculation concentration 8%, pH 6.0, liquid volume 40/250 mL,
culture temperature 30 °C. [Conclusion] With the conditions, the activity of laccase was
achieved at 35 U/mL, was higher 39 times than control. The laccase was applied to decolorize
synthetic dyes and it was found that the laccase could decolorize azo dyes AR1 and RB5 rap-

idly which could be completed in 5 minutes.

Keywords: Trametes hirsuta SYBC-L19, Laccase, Optimization, Response surface methodology,

Decolorization
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Fig. 1 Effect of different carbon sources and its content on the laccase production
TE: A a—ic AIEVETERS, SDECETER, HEME, SRBE ZZPWE, EOKB, BkHZ, FLUE, AUATKE B: m-m: ORI FORK S ERAR X i
i O-00: AR ERE & B R 1% K8 & s ARG, C:a—k: 25/, HREH, BRI, AK&H, AP, FUB,

PEVENS, THESTEVENS, MAINE, IR R

Note: A: a—i: Soluble starch, potato starch, sucrose, fructose, maltose, corn flour, wheat bran, lactose, glucose. B: H-R: Relative ac-
tivity of different corn flour content; O0-0: Relative activity of each 1% corn flour in different corn flour content. C: a—k: Control,
bagasse, food waste, water hyacinth, peanut meal, lactose, soluble starch, potato starch, glucose, maltose, fructose.
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Fig. 2 Effect of inorganic salts on the laccase production
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Note: a—1: Peanut meal, soybean meal, wheat bran, ammonium tartrate, ammonium sulfate, ammonium dihydrogen phosphate, corn
slurry powder, sodium nitrate, peptone, potassium nitrate, beef extract, yeast extract.
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Fig. 4 Effect of inducers (A) and its content (B) on the laccase production
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Fig. 5 Effect of surfactants and its content on the laccase production
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Note: a—g: Control, Tween 20, Tween 60, Tween 80, Triton X-100, SDS, sodium deoxycholate.
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Table1 Experimental design and results of the central composite design

FZ Factor R F
B as) HERTETEAD (X0) WATREL (Xo) 222K (Xs) Laccase activity
Experiment Potato starch Ammonium sulfate Vanillin (U/mL)
NoU g SRS GBS SRR 4B e SERE B

Code Actual (%) Code Actual (%) Code Actual (mmol/L) Actual Predicted

1 —-1.682 1.32 0.000 0.35
2 —1.000 2.00 —1.000 0.20
& 0.000 3.00 0.000 0.35
4 1.000 4.00 —1.000 0.20
5 1.000 4.00 1.000 0.50
6 —1.000 2.00 1.000 0.50
7 —1.000 2.00 —1.000 0.20
8 1.000 4.00 1.000 0.50
9 —1.000 2.00 1.000 0.50
10 0.000 3.00 0.000 0.35
11 0.000 3.00 0.000 0.35
12 0.000 3.00 0.000 0.35
13 1.000 4.00 —1.000 0.20
14 0.000 3.00 0.000 0.35
15 0.000 3.00 1.682 0.60
16 0.000 3.00 0.000 0.35
17 1.682 4.68 0.000 0.35
18 0.000 3.00 —1.682 0.10
19 0.000 3.00 0.000 0.35
20 0.000 3.00 0.000 0.35

0.000 0.50 7.95 9.51
1.000 0.80 16.76 15.09
1.682 1.00 15.73 16.24
1.000 0.80 16.24 16.62
—1.000 0.20 11.34 12.28
—1.000 0.20 8.58 7.47
—1.000 0.20 13.68 13.18
1.000 0.80 12.21 11.98
1.000 0.80 8.37 8.44
0.000 0.50 21.08 20.02
0.000 0.50 22.64 20.02
—1.682 0.00 14.36 14.89
—1.000 0.20 16.78 15.98
0.000 0.50 18.64 20.02
0.000 0.50 7.21 7.06
0.000 0.50 18.54 20.02
0.000 0.50 15.38 14.85
0.000 0.50 14.57 15.76
0.000 0.50 18.96 20.02
0.000 0.50 20.44 20.02

http://journals.im.ac.cn/wswxtbcn



734 A=) 24 384 Microbiol. China

2013, Vol.40, No.5

#2 HOHEESIERITAESN M

Table 2 Analysis of variance of the central composite design

KR I F %5 F{H P {E(Prob>F)

Soruce Sum of squares Degrees of freedom Mean square F value P value
Model 369.83 9 41.09 17.05 <0.000 1
X1 34.40 1 34.40 14.27 0.003 6
Xz 91.44 1 91.44 37.94 0.000 1
X3 2.22 1 2.22 0.92 0.360 0
XXz 2.02 1 2.02 0.84 0.3815
X1 X3 0.81 1 0.81 0.33 0.5758
XoX3 0.44 1 0.44 0.18 0.677 6
Xi? 110.65 1 110.65 49.91 <0.000 1
Xo? 133.61 1 133.61 55.44 <0.000 1
Xs® 35.79 1 35.79 14.85 0.003 2
Residual 24.10 10 2.41
Lack of fit 10.27 5 214 0.80 0.592 9
Pure error 13.38 5 2.68
Total 399.94 19

HREXT )07 B 75K, 456K 6A-C 1Y
YR N, SRAFZEBIRI AR Y SRR,
H: X1=0.241, X,=—0.410, X5=0.134, X A4 Lh4%
BUER . WATRE . FEERMWESNR 3.24%.
0.29% . 0.54 mmol/L, HRY [ fz M B {H K
20.77, 11 6D Jre B T SEBRAE -5 TOE A% 2 A1 18
I BRI 51 4y A e ELR M, SRR 5
SEAHAE
2.2 KREEZHIREES DI

FRFRAAEXT B A R 0 o3 M
HEE, ARFSOERE . pH . R A
AR AR EAT T Ak, S5 0LIE 7,

TA JE/R TIRBEXNHAR I SIS, 45
FW, 7E 25 °C T/ ERLAR, FA i B Y
40%, JEFE 4355 30 °C B, BEEMINA R A,
1T J VAR il - WA S AT o 2R IR v AR ) e 2
BIARF T BB 531
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Fig. 6 the Results of respond surface design
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Note: A: Response surface plot between ammonium tartrate and potato starch; B: Response surface plot between vanilline and potato
starch; C: Response surface plot between vanilline and ammonium tartrate; D: Plot of predicted vs. actual laccase activity.
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Fig. 7 Effect of fermentation conditions on the laccase production
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Fig. 8 The curve of laccase production before and after
optimization

http://journals.im.ac.cn/wswxtbcn

b, PRI £ 20 g/L, B84 %E
VEKS 32.4 g/L, WATREL 2.9 g/L, i 80 0.5 glL,
CuSO,-5H,0 2.0 mmol/L, #22% 0.54 mmol/L,
NaH,PO,42H,0 2.0 g/L, MgS0O,-7H,O 0.5 g/L,
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