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WO AR T2 WA T A IR R b Bk M (Lac) RV 18 Sk W (MnP) B8 J1 5838 19 4 Wk ik L 52 & B 3%
43 4 F A ABC,ACD, ABD Hl BCD.&E A ¥ 325 Lac 1 MnP 7= [ 12 W 5 20— 35 32 ¥ BT 42 37, ABC, ACD 1y
Lac #l MnP B f§ J1 1678 60~72 h i5F % K. BCD §J Lac Al MnP i % 77 ¥ 8 T HAb 3 F L 10 5 MnP A WA 7 {5
e 75 2EI 2 A M A AN ELS A M A BT T, 4 BCD ARH S R4 IR &k, 5 8 (5.3+0.12).
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L 2 L AT B LR R R (Laccase, Lac) Ji & 0 4f i 246 97 1iff (Manganese peroxidases, MnP). Lac
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(DO FpF R IR %L . 5442 2000 g« L' A 5.0 g« L' KH,PO, 3.0 g+ L ',MgSO, 1.5 g« L',
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Y 5 B #3:2019-03-19; f& [E] H # : 2020-03-20.

EE&TE : HEAAR =4 (313601260 ; W5l A6 X A AR 3 4 (2015MS0303).

YEE B : T (1981 =), &, NS I A WS BB R PRI, VLR R 2 W B 58 A, DR 95 T 1l ol B2k W i 1o 1 E-
mail ; 11ei009]ei@126.com.

BEEE BEARER L R A2 0, W58 07 0 S A W K 4 F 4549 5 D BE , E-mail : liaoxiangru@163.com.



104 EITE K FFRCARAFE R 2020 4

MgSO, 1.5 g+ L ', pH 1 A 4.
1.2 X®FHE
1.2.1 RT3 P A 11 ok 1) B 328

50 mL JTEW /KR VR 5 g 1 4F 30 min, Wi BEUR AT T 0 e 35 77 3 b, PRk A A2 €0 Pl 0 5 A 9% L B R 5
R five AR R Pk R A5 B 1Y BB VR AR B FP P B R 0L 1,30 CCHE SR 48 h R AN ] PDA B3R Eh, 30 C
180 r » min '}¥53% 72 h J5 . B0 J5 B W 43 0N 2 Lac A1 MnP B /7.
1.2.2 BEWEMEFR

BT BE 3 By — 4 R AT R SR A D R R D 896,30 *C L 180 1+ min” ' $%55F 48 h R HIK
EERE R IR I R RO 1500, 85 5% 48 h FRIREEFD R KT R 3~5 R B G R T IR
1.2.3  BAARA A SR D

AR E PDA B3 5h 580 10%,30 °C,180 r » min '#53% 192 h 5.4 000 r » min ' B0
W TR AR, Mk 2 S A R AR K
1.2.4 B (Lao) Mt A6 Y i (MnP) 3 5 19 I 5

A FMRIER ZE PDA B35 3 3R 15%,30 °C.180 r » min ' ¥ 35— @ W [l J5 . W& Lact'™ K&
MnPH7 1
1.2.5 HEEWAAHMER

2 g PR ARSI I 15 mL MBSV, i PRIE & )5 . 8 405 R A(E (GB/T 1546-2004)
il pH fA.

2 HREHSH

2.1 KREEMEMBEKRIFIE

1 1 J5 A 3] B0 B VR L 0 S LR €0 B AR R B R ELAR L LR AR R (0 P AR/ B TR AR LU (E L A B (A R
7TREH R (WL 1), 4y Bl fr 4 8 IMBH-W1, IMBH-W2, IMBH-W3, IMBH-H1, IMBH-H2, IMBH-H3,
IMBH-X1. 4 VB 25 K W AROE 80020 %08 . 7 BRI BRI HL A,

(a) IMBH-W1 (b) IMBH-H2

(d) TMBI-HI (e) IMBI-W3 (f) IMBI-X1
(a) B AR TMBH-W IPH 74 7245 5 (b) B AR IMBH-H2 AR B VAT AS 5 (o) BE MR IMBH-W2 P4 B ¥A 25
(d) BE MR IMBH-H IR 5 T2 5 (o) BIRE IMBH-W3 AR BIvA TS A (F) B RR IMBH-X 1 PHU T4 AS.
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Fig.1 Colony morphology of lignin degradation strains
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Fig.2 Enzyme activity of Laccase and manganese Fig.3 Effect of compound strains growth on
peroxide of different strains different culture

AP G R AERR R I T ARG LI 07 T B 35 5%, R 2R T MO0 I R W L 38 05 7 I 7 4R
PP TR E SR AR T RN AR O TR R RS, ABD M ABC 4 K% B AR T i 4f T
ACD F1 BCD, i, 3 1 Ff &2 45 11 A6 1 T4
2.2.2  BEFRE XN A E A K B m

TEAS TR BE R X 4 Fh A2 G R 4 00 8% 55 5 0 8 TR IR 2R i S5 R AN 4 s IR EEAE 26 ~35 C YA
ABC Fil ABD 4 KA L 4T ACD #1 BCD; ABC Fil BCD 1E 29 °C A4 K% B i 4 ACD Fll ABD fE32 °C 4
KAG M r S8 4 M E S W EARFWSAAEERKERE BT 29~32 CHEBNARRKERK S, GFRREMNRT
26 °Cal 35 °C I P A SV T [, BABH 4 Bl A2 A TR0 355 57 18 R A A8 1 bh 3 UK.

2.2.3 BiFRE pH X E A WA KR

TEARTE pH X 4 FhAZ 4 8 HEAT R RG 55 )5 00 8 IR AR i, 25 SR AN 181 5 s BB 55 R 5 pH E .
4 P E A R R A KR TR R, o BCD B R BE R B S o B B4 R R B BEARTE pH 3.5~4.5 UM A
R ER T, Ul IG5 pH (EWE ] 3.5~4.5 HA M TEAEKNAK.

2.2.4  FRFREF XA TR R A KR R e

XA P E AT PR R 55, RERR 48 h B AR A KR B R NR 1 R MR R AT A ME S
B 35 B R A K B I AR [F]. Hh ABCL. ACD F ABD ¥97E 192 h 3538 K4 K&, BCD 78 144 h ik 3 &
KA K 5. BCD Bk e KA K & 9 B ] 228 F oA 3 #2478 48 h.

1 BHrmExEAEKERKNEE

Tab.1 Effect of culture time on compound strains growth

» WA K T/ g
HEATE
18 h 96 h 144 h 192 h 240 h
ABC 0.2340.01 0.3740.01 0.5440.005 0.6940.01 0.6640.005
ACD 0.025+0.005 0.0740.001 0.098-£0.002 5 0.145+0.025 0.1340.01
ABD 0.2840.01 0.5140.005 0.6940.005 0.8440.01 0.8140.015

BCD 0.009+0.001 0.0340.001 0.1240.01 0.0084+0.002 5 0.06£0.005
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Fig.6 Effect of culture time on enzyme activity of Lac and MnP
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48 h AR AR IR A AE 140~180 U » L' A4 .4 P E & & Lac BTG 1 22 5 AR K, ACD 7 il 1= U o ] %5 L
b 52 A TR R 22 I E] S s BCD 1 il ey e 4 Ho Al 3 Fh 2 G i B AT 2.

4 P AR MnP [ 15 Lac 0978 {0k 35 L e ABC F ACD 7 60 h B, MnP i 1% 77 35 3] fi
H AR 112.1 U« L' A1 145.7 U » L' ABD 76 & % 48 h B MnP f§i% 1k & K. R 154.5 U - L1,
BCD 7£ 36 h #1 72 h W B AN 77 Wl i 0, 43 5910 168.2 U« L VF1 212.9 U » L '.4 M 4 MnP i 1% ) 22
SR BCD AL MnP [l 7758 T HAl 3 B 524 58, B> B o w4 4 At 52 5 T B2 117 () B0 A 19 A4 7 i o 06
VLI BCD 7= MnP BE 1 40558,

LB 25 0] LU A T8 — Bk (B 2) A W RN Lac Al MnP B6 ) 22 (6, H 79 %0 il 1
77 i v W 300 BT ) A B — % R T AR O LK R BB R TG TR T 0 AR W 0 0 S A A B AR 3 B Y
24 EEEMAERFAEENTD

A3 4 FhE A B BT R AAME A 29,3, pH 8.5 By FE R IEATAHLE O E RAAME M pH L 25 R nE 7
Jis.

A O seiedd v I A szl
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A
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() ABCAE BB X175 33t o (b) ACDAEEIY [}t 75 %3¢ - 16 A
32 321
W XA ksl AL S
= =
¥ ¥
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BT GBI X 5 A
Fig.7 Effect of processing time on kappa value of reed pulping
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(1) 175 39 75 31 A 5 22 W At T 1 P %t 72 Lac A MnP B RE 7 8w 19 4 #% 4% IMBH-W1,IMBH-H1,
IMBH-W3,IMBH-H3, 3:4 H 2 M9 5 H i fk A.B,C.D.3 Frh—4 X 4 SR HITE S5, 58 4 ME

4T ABC,ACD,ABD #1 BCD.
(2) 4300 85 55 45 e 8 B % T AT
TEAE AR, WA 55400 TF
BWAERE LI REY . &
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4 ME A WAL 144~192 h ] 375 FefE
K.
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R AEL 7= i i 0 BRI R 2 Y N R
JIT 2250 s ACD 7 il e Ueg B[] 45 3 At &2
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Fig.8 Effect of different compound strains on pH value of reed pulping
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Screening of lignin degradation compound strains and
its effect on kappa value of reed pulping

*la,b,2 la,b

Wang Lei ,Lu Qinghua’,Zhang Jun®,Shi Biyao’, Liao Xiangru"

(1.a.Key Laboratory of Industrial Biotechnology, Ministry of Education;
b.School of Biotechnology,Jiangnan University, Wuxi 214122, China;2.Inner Mongolia Key Laboratory of

Biomass-Energy Conversion,Inner Mongolia University of Science and Technology,Baotou 014010, China)

Abstract : Lignin degradation strains were screend and 4 strains with high laccase-producing activity and manganese per-
oxidases-producing activity were selected. After compound culture,4 kinds of compound strains ABC, ACD, ABD and BCD were
obtained. The enzyme production peaks of LLac and MnP in compound culture were earlier than that in single culture. The enzyme
activity of Lac and MnP produced by strain ABC and ACD reached the maximum in 60— 72 h.The activity of Lac and MnP pro-
duced by strain BCD were higher than the others,and there are two enzyme production peaks of its MnP. After treatment by
compound strains, the kappa number of reed pulping were decreased,among which the kappa number decreased the most after
the treatment by strain BCD, reaching 5.3+0.12.

Keywords: lignin-degrading ; laccase; manganese peroxidases;kappa number
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