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Abstract: In this manuscript, the liquid culture conditions for laccase production by Coriolus
hirsutus were investigated. The fungi could constitutively produce laccase with high enzyme
activity during short fermentation time. There was no correlation between the laccase production
and mycelium growth. The submerged culture condition for laccase production by Coriolus
hirsutus was optimized by orthogonal test. The result showed that the optimal medium
composition was as follows: wheat bran 3%, peptone 0. 2%, beef extract 0. 3%, MgSO, * 7H.0O
0.05%, KH,PO, 0.3%, TE 6%, VB, 20 mg/L, tap water, natural pH value. Enzyme activity
under the optimal culture conditions was 1668 U/mL which was 16 fold of that of the original
medium,
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BEMRE-—HEMALNE EEAMANELSR
115 AL B A P — /DR B R P TR il AR AR B
WA Y MK AEBEAFEEFEHOZLY,
ERERNERB T BY P RRBEEAMNEKR—
EHEHEORSBXMHEY ., REAMNRE, &
B EFETHTA. FARMTEES.BHS
BEEMEFEREATHPNAEE, LR HAILF
ERAABEABRERABEENERIETBE
MY, REERMENSHALE, —HEF 4
HEF.AHET3THERFHARLEEMA, B
THETFEERLMHSFBEREZENER . &
MAR ZHRY L%, AR &M B8 ERHE
EUARME. B RNEY EZCHAEH, V-5
B 3-E B, HAER IR MR, A& Y (N
A_M ZEROEY, hTEMAEAEKE AR
RARMB L MIEB RS YK RS
RIS RYIE RN, BB 7R A B T 4R B A
BRPE RKRETPARRRE B EKEHE &
PR BEREST.AIGR. L RNER.
R SFBAR Z oM AR,

HTEMELYMEYERTARLAEZH
P, B LA B M A A 7 O T B BT IE H 25 % B
ARSI, HES S BRI R B R AL 2 B 4
L BERR. A TFEYFURNASTEE S
AT EMREANBR.MAESCLE T LER
R ESEBEES . BREKHLK. BAHHR
IHHHSRERMNTBTMET. RANTER
M RETRRMEM RRBEEREFR TR
BAEAE B IR AR, LABE 7 B BB B BR 72 Dol P RE TS
HEBANLH. ERMNSTEYETE  AHER
MEFRNREERMFERE TG B A MK RLR
EY ., Bt AERMENNERAIRRRETA
AT Z M.

FEAXMBE, EZEHE—HAEF T UK
HRMENTEBEK . BEEMENERRLA X
FHHEFBEANRE. I TEFBNBZZE
FRBRERET TR M EEEREERRET
B RERAHAT T BRI X = B R B SR Ak
TTRAL. BB T HBES.

1 #MHE55%

1.1 BEH®REERGE
ERZR-BRAMERTFREME, difEE T
ELRERK.
FHE B KRB R T #E 5

# .28 CHERE#7~10d, BF 4 CHKEPRFE
#H.

WRF TS KB E% S X PDA #E
ERIEZFN P B BEERA 30 mL TEAKS K
THARERAEERER S mL B2H . BAES
100 mL #FF1E5R 8 250 mL =AM ,150 ¢/
min, 28 CIR{ % 96 h.

BAREEEFR BIERFHOM T 0% EHE
(RES¥OEATEA 50 mL REEEFEE 250
mL =M DP,28 'C,150 r/min EFH#F3E 120 h
WEFBHENTREBRN. B—BHRHEED
AT 3 AMRTRE.

WRER LIS R T 00 EMAE
BAB%A 50 mL REFEFREK 250 mL M =M
LT 28 ClEREEAMAPER 16d. B—EHFA
HELHET 3AAFEFRE.

1.2 5%

FEFHFERERESIB . LT 20%. 55
B 2%, BB ® 0.5%, MgSO, « 7TH,0 0.15%,
KH,PO, 0.3%,VB,0. 001 % 508 2% .

AR ISR R RLE 5 3¢ BB A i B AR
B,

ERERIEREC(RESBO - HEE 2. &
& B 0.2%, MgSO, « 7TH,O 0.15%, KH,PO,
0.3%,CaCl, 0. 001%, NaCl 0.01%, VB, 0.001%,
pH B#.,8%K.

WETERAR (g/L): BEZ B 0.5,
MgSO, « 7H,0 3, NaCl 1, FeSO, « 7H, 0 0.1,
CoS0, 0.1,CaCl, * 2H,0 0. 1,ZnSO, * 7H,00. 1,
CuSO, + 5H,0 0.01,KAL(S0,), « 12H,0 0.01,
H;BO; 0.01, Na,Mo0); » 2H,0 0.01, MnSQ, *» H,O
0.1, AZM/KAEH .

KEFH::121 CHEAKRKHE 20 min,

1.3 Emsls

BEHEER SO mL 2ESHIEE . BN
B Sk RO
1.4 REFE

F JFUBE 9 I 5 . DNS 36181,

pH¥IZ. AE® ZD-2 B [ 3h 8 67 7 & (U
W,
 WLGAEYBNWME - UELKARTE
(DCWY R, K BERLETSHES . SHELET
60 CHRUETTREHEE.KRE.

BEE AW EFED . 3 ml R S ARG, &
0.1 mL B§# ,2. 7 mL 0.1 mol/L BBt M:-B: BE 1 25
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5 4+ » # R %

W% (pH 4.5),1MA 0.2 mL 0.5 mmol/L f§ ABTS
(2,2 -BR-ZG-ZEFFEW-6-TEK)) ISR
Bi,25 CH&MT, %M UV-1700 B 4507 4 % 0%
B E ODygon, TR M HT 3 min P8R F{E A4k
MEENRMN(WEL R .- ELEREZHT (25 C,
pH 4.5),1 mL B & 4+ 90 1L )X ¥ (ABTS) 5[ 2
GBI HN 0. 001 g — MBS E Sy B,

15 ZBHIELE
R A DPS v3. 01 % M REHAT I B A7 .
2 #X5i#
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Fig.1 Growth curve of Coriolus hirsutus in liquid seed

culture
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BRI K 4 d, BB AN FARKEEMIEHERS.
2.2 ERZEREAAEFEGATHIBIERER

EEMTEBERED EREZZHERG T
G5B LEFRFHETHEBEL. TRERMNE 2,
& 3 B

AUEE REFFEAGTH=BHERESHS
BFEEZFGTHFEBEARR. ERGEFELT,
ERZHEELFIE ¢+ Rt . BEXIBESKEN
582 U/mL, % ¥ 5% if 8] 49 3E < 2 7= R K F &
FEAR, 3557 8 d JE BB TS PRAK I B B #1425 T 72 %
ILEFREAT . EZZHEERIE 4 RFXFHW
FHERBKE R 231 U/mL, B 58 & ¥ 3564 6] i 1
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Fig.2 Laccase production course of Coriolus hirsutus in
shaking culture condition
—8—R§75/(U/mL)

——EE4ATE (g/L)
—h— pH{E 114
—— EEESE/(g/L)

250

200

§5/(U/mL)
2

100

A
=]
T

Bk TE| (g/L) , pHIE
TR A R/(g/L)

2 4 6 81I01I21416
IR A/d
H3 EZLHERSEXRFETHFBIR

Fig.3 Laccase production course of Coriolus hirsutus in

static culture condition
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Fig. 4 Laccase production course of Coriolus hirsutus in
basic culture medium
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#AT.
2.4 BRENRUZRBREARRASHT

BERFHBRER FRAEM&BIERES,
B8 102,84 250 mL MR MERE R 50 mL,
R E AR KA EL . T RETR, BK
MUENEREGTHEEHRERLLR. 5%
BEE 3K,
241 BRRMLZZIRF4HmOYH UEBH
(0.2%), MgSO, - 7H,0 (0.15%). KH,PO,
(0. 3%),CaCl, (0. 001 %) ,NaClI(0. 01 %) Jg 3 i %
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Fig. 5 Effects of different carbon sources on laccase
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production and biomass of Coriolus hirsutus
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Fig. 6 Effects of different nitrogen sources on laccase
production and biomass of Coriolus hirsutus
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&, KH, PO, G848 . MgSO, - TH,O RES RESHERTUEH . FRLRMNEZZE~B
BOABTRBRBARS R . VB RRERE /R A, B H KB/ ETEBR. VB,
B.C.D OAMEE, % 4 BE 4 KEPRBRITHER KH, PO, . MgSO, * 7TH; 0, & 14 5 LA & 8 4 %
R ETEMEZZHBEBOE R, SR 2/H  6%.20 mg/L, HEFHK0.3%.0. 052 MBIk,

%1 BARRUMEZZEF-ZFMHAKMELTRRBRER
Tab.1 Orthogonal tests of the effect of C/N rations on the laccase production by Coriolus hirsutus

A BE B H ¥ C BBk D 4$H% B 1%/
Ax 5§ 0ig 8 FETH REH FE2% (U/mL)
HE 1 1% 100%) 1(0.05%) 100%) 1305
K2 1 201%) 2(0.2%) 2(0.15%) 1316
KK 3 1 3(2%) 3(0.35%) 3(0.3%) 1 640
KB4 2(2%) 1 2 3 3 100
K5 2 2 3 1 1 840
KK 6 2 3 1 2 2572
e 7 3(3%) 1 3 2 2933
REK 8 3 2 1 3 2336
RK9 3 3 2 1 2 496
{1 1 420. 33 2 446, 00 2 071. 00 1 880. 33
1 2 2 504. 00 1 830. 66 2 304.00 2 273.67
¥E 3 2 588,33 2 236,00 2 137.67 2 358. 67
L& 1 168. 00 615. 34 . 233.00 478. 34
#2 PTRARRMNEZZEFCERNHEBEZ KRR SERSH
Tab.2 Orthogonal tests of the effect of minerals on the laccase production by Coriolus hirsutus
A KH,PO, B MgSO,-7H,0 C WETEHF® D VB M/
AE FEEH EESH HESK RRKE (U/mL)
iRl 1€0.4%) 1€0.2%) 1(12%) 1(20 mg/L) 823
R 2 1 2(0.15%) 2(10%) 2 (15 mg/L) 1123
AR 3 1 3(0.10%) 3(8%) 3 (10 mg/L) 845
R 4 1 4(0.05%) 4(6%) 4 (5 mg/L) 1 609
RS 2¢0.3%) 1 2 3 703
R 6 2 2 1 4 664
HE7 2 3 4 1 3 360
R 8 2 4 3 2 3 040
K9 3(0.2%) 1 3 4 1073
R 10 C3 2 4 3 1189
R 11 3 3 1 2 1014
R 12 3 4 2 1 1 449
KK 13 4(0.1%) 1 4 2 2 984
R 14 4 2 3 1 2 651
K 15 4 3 2 4 546
R 16 4 4 1 3 336
HE 1 1 100. 00 1395.75 709. 25 2 070.75
BE 2 1 941,25 1 406.75 955, 25 2 040.25
¥i{H 3 1181.25 1 441.25 1 902. 25 768. 25
¥H 4 1629, 25 1 608. 50 2 285.50 973, 00
wmE 841.75 212.75 1576.25 1 302. 50
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2.5 RUBFRESFREFENLR
BEBRTBINERENS AN BAERNE
et BEEHRMLEFREREIBO KK
3% . BAMK0.2%, 4 W& 0.3%,KH, PO, 0.3%,
MgSO, « 7H, O 0.05%, CaCl, 0.001%, NaCl
0.01%; BT RIE M (A3 %)6%, VB, 20 mg/
L,B%K.pH B, SEEFREER K4 THFE,
HERAEFRESFREFREBEROSMK. X3
AR SRR LS M BB IE A R ALAT Y 16 15, B8
FEik3 1 686 U/mL.,
£3 RUBFESRERENBFLER
Tab,1 Comparison of enzyme activity of laccase produced by
Coriolus hirsutus cultured in original and optimized

medium
e BRE -
B2 £ 1k B RS (i34
B§i%/(U/mL) 105 1 686 16
% & 3L #k (References) ;
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3 & &

D EZZTHEAERKRFIEFE S FREE
Had, WNEELFERKEBRHNRERKS. &
BRABRERAEMOERNEEFLBNEREREY
BHMHEXE BRE2E - FHEKERRAGRE
MR, ARABEFREATH BLERARER
R AR A M T =8, 75 50 B R
HpEsa%E s Rt , BB Kk TPERE.

2) HIBEREGTHRARBERERN. R
REEMARREHLON . F K 3N, BEOK
0.2%, 4 B & 0.3%, MgSO, « 7H, O 0.05%,
KH,PO, 0.3%, NaCl 0.01%; TE 6% (k& 4
¥0,VB, 20 mg/L, B¥*/K.pH BA. (RILEHEF
EMMELRERENBERE T Y 16 .84
BRBRBE.
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