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Abstract; In this manuscript, the environmental conditions for laccase production by Coriolus
hirsutus solid substrate fermentation were carefully investigated through the central composite
design. Those environmental conditions including ,the original humidity, inoculating amount and
culture temperature. The predictive model and reliability were developed by SAS software and
response surface analysis. The optimal fermentation condition were achieved and listed as
follows: 38 mL distilled water,4. 3 mL seed liquid of 250 mL flask with 10 g fresh substrate at
the temperature of 26.6 ‘C through ridge analysis. With the optimum conditions, the laccase
activity was achieved at 1. 4778 X104 U, was 11. 75 times of that of the original condition.
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mTRERAEN AR R EH 5™ E, B kR EE
HARBRBZFNEASIOER. BhEBERAK,
BEFEMK, "R S, MAEYHE TABERERE
B 24 A 2R i [ BURL 3 TR SR R AE M B R R
FIFFHER B R K ERE™Y. ERk B ikEE
R WA KBRS £, N6 & BB IR 8 3K
BEREGFHEZBRELAFAFEERNELED. @
BRBEENEFKANEREKE  Ba 2 REHE™
U, BEGRBEREKVERDORERR
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BEHMESWEMELR. T ZMATHRER
B EXEAEKLE EMBEES, BEF
ETHTFHE . FAEMTEAT, AR ERENE
ERHEFRASHEARES . KFEZZHE—F
RAEERTMENNERER. B0 WMt
AEEB. BAESCATAEZEHERNG
dE LYk R E Y RTY MR,
Madhavi SEV AR EZRBRALT B ZHRA
KBRS MIE AT 305 U/mL BEMIZHFRAM
BEHHEE. BMESH 2, “HFEKEBELD
820 U/mL, XTEREZBEFEZLZH~RMH
ERSAFRE D, EREEGENE AR, FRHE
FHREFRENERAGREGRMTEN X,
EAEAABETEROAARENSHELEREAR
& EAARABFRA KR BEM
TR FEBGRE K RE RN S NE
R BT, XA AT AR I F R, LT LA
ER"HMIEDBATIFA.

R R BB AE N R BB R AR,
BRES B 20 B % B 5, B G 6 R
BARATH—-SREMEIE WM™, X EERER
BEHERAGHETTHR. FELZBVHSKE.
EMEERRENEXR . BEEHNNAE, B
A CHE B 5 B SAS BAFHAT T W L |
S BEEREHBERKBEREMNIEREMS.

1 #MH5F*%

1.1 #E#&%

B2 H (Coriolus hirsutus) , 8 K F| I Bk F F}
FLUHRAARERERRTER EEFEE
BEREK.

1.2 EFE
1.2.1 #@aihi(asd g/dL)
¥ 2,50k 2.

LA 20,8 %

1.2.2 &4#HFriLEyg/dl) LHE 20,
HE 8 2, B&F 0.5, MgSO, - 7H, O 0. 15,
KH, PO, 0.3,VB,0.001,121 'CK# 30 min,
1.2.3 EBHhRAEERA(Ag g/dl) Rt
48.15, %k fZ 48. 15, i & s H 1. 05, E M &% 1. 4,
KH, PO, 0.75,MgS0Q, + 7H,0 0.5, CuSO, 0. 03,
FAHBAIE 121 ‘CKE 35 min,

1.3 #EFFH*

1.3.1 EAER BREFNERESTHEEHF
#E,28 CHEHEREHR7T~8d,EF 4 COKBEFERAE
#H.

1.3.2 #Z4&#HFA RHARXKEAMNMEHRS X PDA
FEEWELINBNTEHEHRNLEKRP HHT
HELSHBE.AGAXABRERR 7 oL B3
W A% 100 mL FFIEFHER 250 mL =AM
#,28 'C.150 r/min %5 4 d.

Bk KBRS DL 250 mL = AR B (B
BEER 10 g, BEER 104 EBPFLESRRE
4B T B0 4 hn K B (23,30,40.50, 57 mL
B, M E(3.3,4,5.6.6.7 mL I FHF A H
T, R IE A (22,25.30.35.38 COORHEER
HXHEEAMEBSEENER, S MEER3IE
. WEMESBREBE.ZTYH @ K(mb) =
1:5 IMAZEIBK,20~22 CREREIR . HFH A
B AFETOKEE S A E, KRG LA 3 000 r/min fF
HE.C 10 min, EEBRBCHRBER. EEE. KB
EHRBAA 70 CHAKRTZEEE KRNI ER.

1.4 ZE@EHAURE

3mLEMEERP, & 0.1 mLEYHBHA
B ,2.7 mL.0. 1 mol/L B &-BS M40 & o ik (pH
4.5),70A 0.2 mL.0.5 mmol/L ABTS,.Z R &4
TRA UV-1700 285007 43 66 1+  E 420 nm
FRAH 3 min W HEEK, BHE BN
WMEXR - BRBEREEFAEIHELEY
(ABTS) 5| E2 W% SR {E 38 hn 0. 1 #9(E"
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2.1 Kigit
EEUAKBEMBMKE X, BHE X, ZABR

EXNRAREE . #A_KEAFLAGRBR

H. FEEEKFHRRRITRE L,

2.2 RBREIELE

2.2.1 XFHE LEBEHIALERETD,

ER=ZFAEMNHAEREME W\, XK SAS V8 5t

FoUE AT R EHE LG, BRI R g o =L B
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%1 HBEESKF

Tab.1 Factors and levels

4 i 7K F
wE RS (-1._6:32) -1 Hl <l-tig2>
Wé’l‘jﬁff‘ X, 23 0 40 50 57
ﬁﬁf/ X, 33 40 50 60 6.7
ﬁ%’% X, 22 25 30 35 38

2.2.2 ##ESH FAFESNT.REEHXEFE
B P RERNHMEE, TUEE BN —K
B KPR XEHO B ES. ATMANEEER
F ORI H R

223 FREHKME ATHESBEERNRER
H.BEEWHMATE., H—, B Box #9 Complex
Algorithm Bl T BEFERENLBERGHY &
% X0 X X IRFAT, UG M KT R
RKe . BEFBA REBBEBANT, XZ,7L
FIF SAS 4 #4714 2347 . 3 A ridge max(GR &%
/ME R ridge min) dp @ BRI LARBMR . BHK
FAREIMP T ERBEZZHBERLBENRE
#1%.

3 #RE5AH

3.1 EEBEURNAERMNEY
BEREAMVGKEKE BHE. ABEE K
REREZ.FEPLAAKEBRITHEESZHEK
EENRRFR . BAKRFENEBEH Y Bl
EERNE2. BEXRZHRARER B8 SAS VS
HAEH L BREBFRYWMIERMT .
Y = 136. 4481 — 13. 317 24X, — 6. 620 541X, —
28.149 96X, — 31. 306 08X, X, —
0.767 5X, X, + 1. 23X, X, — 6. 871 96X, X, +
4.32X,X, — 23. 70465X, X,
K, Y ABEBEN:X X, X, HUHREKE B
T2 R RID .
3.2 EREAFENNERERR
FPLAGRTHMNERHYTFESNERALE
3. BRRY. MBIKE X, ERHE X AEE X,
BUNECZHEGABEFEBHOEMEE, ERE
RHTEMRERTFSHMEZENHELER, LHE

TEMFEAXBZAMNEAEZREEN, . HXREK
R*5 98.87%, B HE RUTT LU M % 98. 87N LI
BREMBENEL, FRH FEN 7. 43, 2 EHR
}0.000 1, RAFBEBHUAKE. BB HFEEM
M Hr e R W, A5 R A — YK IR IR 0 5T 0
MEMZEWRESEEEN . WASHERTHE; X
BOMERAEE. AASHEZRANZEERAR
HE. ZEAR TUALREAFERESARE
i RHITH.

SEHRBHBEEERRERERY: b b, .55\
b1 oz bys BE R LT b1z bis b WA B E, R
FESTMRENERBERAIBEENE FH R
FEHRIERATRER
Y = 136.448 1 —13.317 24X, — 6. 620 541X, —

28.149 96X, — 31. 306 08X, X, —

6.871 96X, X, — 23. 704 65X;X;

£2 BHOBARBEHRER

Tab. 2 Design and results of central composite experiment

Fg X, X, X, Y(X10* U)
1 —1 -1 —1 1. 205
2 —1 -1 1 0.582 8
3 -1 1 -1 1.028 6
4 —1 1 1 0. 506
5 1 —1 —1 1.034 9
6 1 -1 1 0.388 7
7 1 1 —1 0.754 6
8 1 1 1 0.354 4
9 —1.682 0 0 0.804 4
10 1.682 0 0 0.192 6
11 0 —1.682 0 1.289 6
12 0 1.682 0 1.089 6
13 0 0 —1.682 1. 205
14 0 0 1. 682 0.222
15 0 0 0 1.426 5
16 0 0 0 1.334 9
17 0 0 0 1.392
18 0 0 0 1.346 7
19 0 0 0 1.3151
20 0 0 0 1. 365
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Tab.3 Variance analysis on the result of central composite experiment

ERKR B E BmEFFM TR F{& Pr>F
X, 1 2 422,026 2 422,026 61.813 06 0.000 1
X, 1 598. 600 9 598. 600 9 15.2770 3 0.002 92
X, 1 10821, 96 10 821. 96 276.189 7 0.000 1

X, X, 1 14 124,05 14 124. 05 360. 462 9 0.000 1
X X, 1 4,712 45 4.712 45 0. 1202 67 0.735 932
X, X, 1 12,103 2 12.103 2 0. 308 888 0. 590 58
X, X, 1 680,554 7 680. 554 7 17.368 59 0. 001 925
X: Xs 1 149,299 2 149.299 2 3.810 298 0.079 484
X, Xs 1 8 097.838 8 097.838 206. 666 7 0.000 1
R 9 34 360. 1 3817.789 97.434 63 0.000 1°
(— &) 3 13 843 4 614.33 117.76 <0.000 1
(Z W) 3 20 351 6 783.67 173.13 <0. 000 1
(3¢ ZF ) 3 166, 114 850 55. 37 1. 41 0.295 9
BEH 10 391.830 8 39.183 08
B 45 351 19 34751, 93

3.3 MREESH

Bomsmike EHE . BFREE I SHS
HIERE @8 EH TR FRBENEHATA
SRR H AT L 5K LA A R R Bl T )

AR 5 e o T SEAK G A LB 1~ 3

X, -1.2 -1.2

Bl X, X, % E %A W (X, =0)
Fig.1 Response surface plots of X, and X; on laccase

activity

1.2

B2 X, .X, xEE R W Y W AL i B (X, =0)
Fig.2 Response surface plots of X, and X; on laccase

activity

X, .17 -l2

B3 X:. X, X8 W0 &Y 06 & B (X, =0)

Fig.3 Response surface plots of X, and X; on laccase

activity

ME 1 AT MRk B A A B 3T R B 0E
FHEE MENMKEMEREN M EHESN
S MEE, Y E MK EH#E 38 mL, &M &
BE4.3mL 5. BEEAREEM, KBS ER
BYSHEMBBENREALEERG. NEA2T
MEEREMAR BMENEASSEHEK M5
MAKBEXNBENNEREASE 1 B, NE3 T
M EEEMBNBENAS, BBE 2L M
EREKMEE MEBENEREE.
3.4 BEBRKEFEGNRE

MNEFREEA . BRAFRFERELS. B
R RBKAE S, 18 5T 08K 247 15 B AR K BT 3
MHEEERE (X, X X MRBEF N (—
0.219 572,0. 717 53,—0.674 662) ,Bl% & K 10 g
B35 250 mL =AM n&EiEK 38 mL,
WM T 4.3 mL, EREHE 26.6 C,EMENE
3 1. 4943 X10' U,
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3.5 BiF®

HRIELRRIER CERENEFRZEGT,
BN & 10 g EAE 249 250 mL = AR P MAEE
7K 38 mL, ¥R kM F 4.3 mL, I FEEF 26.6 C,
EERBR IR AE 4. FBHMESFIN 1.4322X
10, 1.527 6X10*, 1. 473 5X 10 U, B &% 1L
#IlE {5 K 1.477 8 X 10* U, 5 # % 89 T I (4
1.494 3X10' U AR  #F— LR AR AR
BEERT. AN, SWMBEEEEFAGETZ LN
7 0.125 8X10* UAHLLIRE T 4 11. 75 1.

FRHERMNEEEHEWAHNEESEE, FRHEL
T A R A T AR

2) & B) SAS V8. 0 k{4 . I EMX R W E
BRI A BT, 8 i S T S R B A
roHmERNAFREES BRREA IR KES,
BERARESNEBRASHENGBE NTHEES
PHAAZRHHNRERERBENRNAG N KB
% 10 g TR 250 mL =AM F M EK 38 mL,
BRI F 4.3 mL, 3EFHIEAE 26.6 C,

DFABRMKIEFEGHTRIERR FRER
EEEMHNES KRR EEEL. EHEA

4 % i T e T M R R B 6 e B S

T A R R PRI BRSO B SR FIRL S AL E B
B A AROAL R R B2 .G o RERREERRFRIGH.
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