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Study on the Optimization of Solid Fermentation for Ligninase
Production from Corielus versicolor
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Abstract: Tn this experiment, solid fermentation of Coriolus wrsicolor with uniform design Uys'™ ' had been performed at
two different temperalure degrees. The activities of laccase, guaiacolase, and polyphenol oxidase were regardedgarode-
das dependant in Mullivariale Regression Analysis by SPSS, and then the mathematical model of overall Ligninase activity
was constructed by adding activity equations of laccase, guaiacolase, polyphenol oxidase together with weights which
were the quotients of corresponding total comelation coeflicients and average enzyme activily values. Furthermire, the so-
lutions to the maximal ligninase model were figured out by constraint mathematical programiming. It is revealed that in lig-
ninase production by solid fermentation with at temperature degrees from Coriolus tersicolor , 20dis lis proper fermentation
time for ligninase production under the condition of natural aeration, natural substrate pH (about 6.5) and an environ-
mental humidity of 60% . Funthermore, corm svrup, wheal bran, (NH, };50, and water are proper substrate ingredients
and a little Tween-80 is helpful for ligninase production.
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RORET A, B AHEEEE T AR KRR T BT,

LB B R R LRI L R . KR R AR ERE R ISIREIR, C
W, NE. GBS ERRARBEZAKABRN EERAES, £50, BHREAR.
C/IN, pHIE. BE. BRERE LN T4 B ERWIERN & R RS . ZW
RWEZ, MAEKEERGRA, IR LMEERX, BRESRTRERTETE
ER. BB EEREER. WMEEFEPER, FRARGHORLEFYEFRR,
AR . ARSI TE IR, HRSERCHERMMABARIARER
ST TR, FEAFEMAR EA KRR S Dt~ TRALY. Ho
T AT RO T A =, EP AT e (Phanerochaete chrysosporium) B
BUARETE A B YRR R

Ak RE T LEAENRATEREFY, M-8 RILBRE R 2
~ 345, HEA UK REA | RARRE BRIl A RS SR E
Hty. REMAEELEEHSOTIRRNRES, HANRRSHMBEERTH ( Coro-
lus versicolor) #47, B BUAIEEMN EHAE R E - MEA K LA KR F R4S
o FCEEERAE, REFERER, BB EE RES RS LR
TE&ASHTHRAE, AR TIEEBEIERER.

1 ¥R5AE

1.1

B EE (Coriolus versicolor) TR, 8177 BRHFECIL PR £ B F T AR R
1.2 BHEBREFHE

PIHIESR: £%5 PDA (S5 E 20%, WHWE 2%, T0E 2%) EHREHRE P&
ARBERSE, 0CHBEER 74,

MTRFENES: SHTEFAEINEHESRATHAE KT, WkeF
BEHH.

EEIESE, TO3%EA PDY S8 (O%E 20%, H5E% 2%, BH® 1%) 100 mL i)
500 mL M LL 10 BIEAEHRESZ A FRBEF®, £28C. 120~ 150 v/min KfFF
HFH3~54,

ARG IR I . SRR R BT R AT Uls (58), pH A% (#46.5), B
=1, 2

%1 HUTRAEFKRER
HE  FAE (5 CMCNa () BE (9 K& (ol) T80 (g B (&) HE (g (N80, (g)

1 0 0 0 50 0 14 4 0.2
2 03 0.2 4 57.1 0.0 17 ] 0.4
3 0.6 0.4 g 66.7 0.02 20 8 0.6
4 0.9 0.6 12 80 0.3 23 10 0.8
5 1.2 0.8 16 100 0.04 26 i2 1.0
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*2 HEFEFEHERTRNSXE

BEFEHE () BEE (Uig)

Wy £k i i A] ek EME
5 CMC-Na 0 k5 T80 () B (NH. .50, ¥8 i B

1 0 0 8 6.7 0 14 10 0.6 4.1 7.3 17.9
2 0 0.4 4 100.0 002 23 8 0.2 8.5 10.9 45.1
3 0 0.0 12 66.7 0.03 17 6 i 4.1 6.6 17.1
4 0.3 0.2 0 500 002 7 4 0.4 21.2 42.4 59.5
5 3 0.2 16 8.0 003 2% 10 0.4 3.8 7.0 19.2
6 0.3 0.8 12 50.0 0.01 3 12 0.8 33 7.4 19.9
7 0.8 0] )] 80.0 0.04 23 6 0.8 21.5 35.6 46.0
8 0.6 0.6 4 5.1 0 02 12 0.2 6.4 12.5 24.1
9 0.6 0.6 16 100 0 20 4 0.6 6.0 10.2 25.1
10 0.9 0.4 4 57.1 L) 20 1 9.8 17.3 31.1
1n 0.9 0.4 i6 50.0 0.4 14 8 0.8 4.2 9.0 21.4
12 09 08 0 8.0 0.0 14 10 0.4 6.4 11.4 21.9
13 1.2 0 12 5.1 001 2 6 0.2 6.3 13.3 27.6
14 1.2 0.2 8 100.0 Q.02 17 12 1 8.2 13.0 25.4
15 1.2 0.8 8 6.7 003 2% 4 0.6 6.9 10.2 25.6
Aver. 0.6 0.4 g8 7076 0.02 2 8 0.6 8.04 14.27 28.47

FEERETR: #EREFERERES, P 2ol #REFR/ALEYBER, W
FRRBEERFEE:, BT 3d 37C, LG 0T, BRIGES, AREBEEHESD
60% o
1.3 A&

BEERAM 20, in20mL ZiEK, 40T, 130 /min fRFH R R 1h, ELDTE,
3,000 t/min B> 15 min, 4CHRFEH.

1.4 BEHWE""

BERFUTRICFR S, 76 28CHBIE &M T AL 30 min, #4565 BVHE M e
SEYCHEE T LITIROEE oD ERE .

%3 KERMEHME

AR AR Y (2ml) P (Sml) .31 BEREK (um)
BN 3. 36mmol/L SBHK K RHE BaMR 0. 1mol/L, pH4.6 1 mL 600
i NG 80mmol/L G AR: K52 0.1 mol/L. pH4.6 1mL 490
EA R4 10mmol/L 4B3E A B%AE 0.05 mol/L, pH6.0 1 mi. 400
1.5 BMEAENX

BR (laccase) &S : LASBEEH FEM MY, 7 28°C, pH4.6, 18R 30 min
4T, UESHEREER oD 1 FIEMEE R 1 M8E I8N U (U=
A QD /min) o

A ARBES (guaiacolase/guaiaccal oxidase) 77752 . LIREIAR NEY, 7E28C,
pH4.6, fEIE 30 min &M, LA IRERI OD I8N | TRMEEEN 1 T8
WEHBALU (U= 2 0Dg/min).
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LB AL (polyphenol oxidase) W JJE X : LASSE By MR, 7E 28°C, pH6.0,
1838 30 min BIRET, G EMERCEE 0D M | BiEMREE N | MBS f8ai
U (U= & 0Dp/min) .

1.6 RABiGiHSEBSH

BEs kA 8 HE 5Kt (W& 1), ¥R Bnhiz B SPSS #E1T |17 4347,

07 S5 24 SRR R K

2 GR59%
2.1 BEENIE
W3 2,

2.2 HiREREREZG
FF 2 BB AT DAL EE, )i Regression 3L B2 AT E Y5007, AT 48 £114% A1 o)
A%, STSEEFHEMERR, BARBERLE N E A E 3 FEE MR
1, BP: Ligninase = laccase/8.04 x 0.999 + guaiacolase/14.27 x 0.993
+ {polyphenol oxidase) /28.47 x 0.995
T B O X R R E AL ANk 4 BT
F4 BEOBHRERZEG

A #88 gt R Sig.
4.752-1.798x xp + 0.402x x3-2.07Tx; + 2,518 %, -4.336x; + 2.907x,% + 1.05x3%4
Laccase 0.999 0,000
+0.707 2, x5
20.774-4.445x,2-5 . 08x3 + 5.404x; %7 + 3.985xx¢ + 1.946¢,%-1.452%,”
Guaiacolase R 0.993  0.000
4. B18x;-2.906x;°
Polyphenol 35.336-0.914x; + 8.6%,%-2.006%; + 5.797x,%;-2.885x; -2 T46x,* -2 . 284x,>
i ) 0.995  0.000
oxicduse -3.5Tdxs"-B.984%,
3.271-0.0319%, 0. 3093x, 2 0. 2234, x, + 0.045x, x3 + 0.3006x; %3 -0. 3303x,
Ligninase +0.312955x3 + 0. 20260 %;-0.993 1 x; +0.3612x,” + 0. 1305x3 %, + 0.0878x; x5

+0.376x3%;-0.03%4x,% + 0. 2773 x4 x5 0. 0798x5* 0. 226x5* 0. 6493x;-0. 2022, 2

E: xl= (EX¥E-0.6) /0.439155, 2= {CMC-Na-0.4) /0.29277, x3= (RERMFB) /5.85540, «d = (K-70.76) /
18.36774, x5 = (TweenB0-0.02) /0.0H64, x6= (BF[H]-20) /4.39155, x7= (EKH-8) /2.92770, 8= ( {NH4) 2504-
0.6) /0.29277, R2=2HX &%, Sig. = BEKF

2.3 ABEX#®
TELS RO EI P LR G IG T e SR A, K 5T R M8 AR A Bt 3 35 2 8 S 40 O B

TBHaNE S Fim.
#£5 KREBEZHRENENEHEGRKT

EXE  CMC-Na  REH KE T80 i iEl B (NH);S0,

M {g) (g) 193] (g) {g) (d) (g} (g) o
TR o 0 0 50 0 14 4 0.2
1B 1.2 0.8 16 100 0.04 26 12 1

ligninase 0,454 0 0 50 0.009 20 4 0.2 £.686

&S M, £/ BRESFEHITHS R WE R ET AR REBR: (1) KK
EMSIE AT 20 d i, IRUIRGIE S R EEZ B BRI R 20 47, Bt
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B, RRIAMRE. R E (LS00 85 E ) AR (E PT LA A B 5E B 21.5 2 0D /min,
35.68 0D g /min, 59.54 0D g /min, TAIXCEBMERAESEHEMNPEMETETER
B, ROIARBEE. £RYEILEHE JPEE{GEE 3.954 0D 5 /min, 5.4940D g /min, 5.49
A OD g fmin™ B AN %A SR RATR . (2) NIEA C BRMEY TN
BAEEMZWHEER " . KREBPFTANMA N ET RIS E 2R EEREANE
WMAEE, BhEEmAREREREARAEM" . HhTki, BREESEE
W SR EERAREN NS mAR—AREE CEARAANEAEL, Wi
LERRECHIEVNERL ALY, BEHSRAER . X5 B TREARE
BiuiE DA B REIIEA, CMC-Na R AERAE . REHSKECITAEEESR,
AT MERIE S, B NENERRZREEMKENRBEEAAREERAAERNY EE
FHE, HEEEZE KR FESIMNIEERE . (NH,),80, FH VIR N R LR
HEERK, ENBEREEH, FULSESEMEE T -MEAREBN TR, [H
ATFARBREBAEABRERTEESEARDFHESS, HEBERNESERREHED
R, e SR RES . 3) AREMEHRNR, BEWHIARE
BEMRD TR ELASYBARERMAE LS iEST AL, BB EF
%%EFE&&LS , Hoh F i G EF L Tween-80 i{ﬁ;ﬁ%{ig . X H Tween-80 8] 7K “F- X
AREMEEHEHDARMER, SIS XSMEEK Tween-80 W12 5 A& 12 &1L,
R E 2 s A B, HERR © & pORE 78 20 B PN 4] 38 25 TR 5% s A8 mRNA B i Y EH
EAEFS, WIS FEEES . (4) KEEMISHEERZREE . (NH,),50, BinK&K#
e, MRS, BRESHARTKERY, REMESNFERESRS.

3 SitS5HiE

BERIXUGRE S FRvE (T3 d1HiR 37°C, RURTEE 30°C) #EAT % 405 6 i [ 1 R Bt
AR, EARMEES, EFREpH B (46.5), HRIFIMREREN 0%
MR, MEEREREFRAFORASROT. () EENEBRANE 204 (2) £
K. BREL. (NH,),S0, . Kor@ B A E KSR EREARMT; (3) D&M Tween-80
HHT & s AR R,

Rl &8 FKH 5.40 g, #KBK 14.16 g, (NH,),80, 4.58 g, Tween-80 1.96 g, /K5t
23.9 mL BEMIERE (pH A, £96.5), FEARMH AR, HRIFIFERIEL 60%
MR, 220 daEE, BEABBXT. fHir, SREE. LGRS
MG 1T LLAE] 12,6 (Urg).
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