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Abstract: Laccase (EC 1.10.3.2), produced during the metabolic processes of white-rot fungi, is
capable of degrading macromolecular substances such as dyes, phenols, and lignin. Therefore, exploring
white-rot fungal strains with high laccase activity is of significant importance for removing persistent
macromolecular environmental pollutants and preventing environmental contamination. Using a white-rot
fungal strain, BZ103, isolated from the suburbs of Wenzhou, this study determined its taxonomic status

through phylogenetic analysis of ITS and 18S rDNA sequences and optimized its laccase production
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conditions via single-factor experiments and response surface methodology. The results showed that strain
BZ103 is most closely related to Phanerochaete chrysosporium and was identified as a novel strain of this
species. Factors including initial pH, carbon source, nitrogen source, Mn®" concentration, Cu®"
concentration, carbon-to-nitrogen (C/N) ratio, and inoculum size were all found to significantly influence
laccase yield. Laccase production was enhanced when the initial pH was 3. 5-4. 5, glucose was used as the
carbon source and peptone as the nitrogen sources Mn”?' concentration was 0.6-1.2 mmol/L, Cu®’
concentration was 0. 1-0. 2 mmol/L, C/N ratio was 60-120, and inoculum size was 6 %-10%. Optimization
using a Box-Behnken design-based response surface methodology yielded the optimal medium composition:
glucose of 20 g/L, peptone of 5 g/L, an initial pH of 4. 0, Mn”*" of 0. 54 mmol/L, Cu*" of 0. 11 mmol/L.
a C/N ratio 91. 6, and an inoculum size of 8.4%. Under these optimized conditions, the highest laccase
activity reached 644.3 U/L, representing a 14. 98-fold increase compared to the pre-optimization level.
This study provides a valuable microbial resource for efficient laccase production and the bioremediation of

environmental pollution, while also offering important theoretical insights for the optimization of

fermentation processes and the development of applications for related microorganisms.
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ST AP B A Y PR 57 I 5 T 43 85 44k i 44 K
BZ103,

1.2 EHEE

Tl A B4 2 WK (PDB) 15 97 2. 4 %4 B
20. 00 g/L,KH,PO, 3.00 g/L.MgS0O, *7H, O 1. 50
g/L, 442 Bl 0. 01 g/L. B452 200. 00 g/L,

LA B ATRE BTG (PDA) 3592 35 . 75 PDB #53%
FEHLAN b, In ABRR 20. 00 g/ L,

LR B R L 29 10. 00 g/L WA R 0. 21
g/L.KH,PO, 2.00 g/L.MgSO, *7H,0 0.50 g/L,
FeSO,+7H,0 0. 12 g/L,CaCl, 0. 10 g/L, ZnSO, *
7TH,00.09 g/L. Ei&r M 20 mmol/L 412
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1.3 F &
1.3.1 HEHEEME

JH 100 mL ) PDB 15 5% £:7% 1k BZ103 Btk
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PR
AOD,,, XV, Xn
T AXVy Xe X 10"
Hr:AOD ,, 4 420 nm AWROCEEAGIEV,, AR
AR R BARFL mLsn AR BEATE A A S s [E]
min;V, KRNV ZR N BB AR TR, mLse MM
Y6EE, L/ (molecm)
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FIFEG  pH H 3. 5~4. 5 X [A] P M 15 M b pH (A
AR T v S R pH{ELR 4. 0 Ik B, B W]
15 50. 0 U/L, B ER IR B0 0 pH {H 4. 5 W, i

AY219372 Phanerochaete australis HHB-7083

AY219379  Phanerochaete sordida HHB-7201
AY219385 Phanerochaete sordida HHB-9871

MZ227284 Phanerochaete concrescens INF6

MTS556405 Phanerochaete concrescens 44 B-2X

AY219373  Phanerochaete australis FP-102818

MZ317640 Phanerochaete psendomagnoliae DD30

MZ087909 Phanerochaete pseudomagnoliae WDF8

2103

MH854905  Phanerochaete chrysosporium CBS 129.27

KP135093  Phanerochaete chrysosporium HHB-11741

0.005
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TEHETE 16. 3% pH A 4. 5 Ji7 , Bl 0% 14 b 45 55 35 5
pH T IR W3 N, 25 LTk, pHAH 4.0 4
WK BZ103 & I i i et pH fHL

ABO084599 Phanerochaete velutina var. alnea gene

ABO084597 Phanerochaete sanguinea
AB084595 Phanerochaete brunnea

AB084593 Phanerochaete sordida
ABO084598 Phanerochaete sterecides

BZ103

7' MH047187 Phanerochaste chrysosporium

: MT644869 Bjerkandera adusta

L DQO60086 Bjerkandera fumosa
| —— AY219398 Rhizochaete filamentosa
89 |_:AY219396 Rhizochaete americana

o AY219399 Rhizochaete radicata

AB084604 Phlebia subochracea
n ABO084602 Phlebia livida
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(48.6 U/L) G 25 G # 73 L (P=>0.05) ; I
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FIF BBl s # A LRI E A A &
B ZIRES AR IR . 25575 8, 8
HERVE IR BZ103 J5 SRl & T A B 2R
2.4.4 LJEBET Mn®" Hl Cu*"

AN ) 4 i 10 TR B S R I P R A 1
FAERFEES ., WE 3(e)—D A LIF H: Mn®' ¥
JETE 0~0. 6 mmol/L IX[A]H], G S P Rl i B2 T i
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Cu®" RIS 8 4% U, 0. 1 mmol/L B il 35 ik 1
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SEEEREAE & 4 AT 2 B A A
Cu®' VR S S W il 19 25 (R 454 S50 0 L SR 22 &
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RGN foff TR A DA 5 A A 2 1) IR A Rl (R g
RRGAR =) AR T 77 2T C/N 90 B il fe
e e P 2 CRICR , Je 2L R RERE C/N i 90,
2.4.6 R

A (PS5 R B R R L) 2 R T
PR B0 W S 80, BB W i R A K S5 AR
G, M 3(h) bR Y4 i AR R 2 0 8 06
AR 7 R il M e, 15 1 500. 0 U/L, BARFL
BOh 4% (TG 202. 0 U/IDHRETHT 147, 5% ; HFh
SR SRR 10 %0, TR 1 S 3 R R AR R A B
12 % R EFG AN 344. 0 U/L, XAl RESZ N
AR T, RIS GE S AR A 5 4 R
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2.5.1 Box-Behnken ¥ itf

FET KR XS BZ103 BAR ™ BRI (45 2R L ik
B A XA VA B M A P 2 M vk
JECu™" W R L A Al 9T2R A Box-Behnken
Bt 4 BRIER 3 7KFma Bz 4k . ik BZ103 Bk
TR T A B R AR, L B 29 ZH SR (24 A
MRS +5 A S EED R AR 4ifs L% 1,5
ez 2, A 8 Mn™" (B Cu*" .C FBRAE L. D
AR AR RO Y R BRI PE

* 1 Box-Behnken i&itE &k

A:MYIH/ B:CU27/ S— Dﬁéﬂﬁ

il (mmol*L™")  (mmol-L™") CHRI BB R 7%

—1 0 0 60 6

0 0.6 0.1 90 8

1 1.2 0.2 120 10

F2 MEERBRITRER
FooAME/ Bogt, ¢ DR %iﬁ@
5 (mmol*L™") (mmol-L.™") A& T (Eﬁ,/

SR % (ULH
1 1 1 0 510. 798
2 0 0 0 641. 639
3 —1 0 —1 0 560. 358
4 0 —1 1 505. 512
S 0 0 0 621.152
6 0 —1 0 493. 618
7 —1 1 0 0 525. 336
8 1 0 0 —1 470. 490
9 0 —1 1 0 473.133
10 —1 —1 0 461. 899
11 0 —1 —1 508. 155
12 0 1 —1 461. 238
13 1 0 0 1 545. 821
14 0 0 1 1 563. 002
15 —1 0 0 —1 531. 283
16 —1 0 1 0 539. 874
17 0 —1 0 —1 441. 414
18 0 0 0 0 629. 742
19 0 1 —1 0 496. 922
20 0 1 0 —1 479. 080
21 0 1 0 1 516. 746
22 0 —1 0 1 522.693
23 0 —1 —1 0 490. 314
24 0 0 0 0 624. 456
25 —1 0 0 1 533. 926
26 1 1 0 0 473.133
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